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PREFACE 


This index though arranged alphabetically retains the grouping of 
the subjects used in the International Review* 

Except in the case of the original articles, which are numbered accord¬ 
ing to their pages, the numbers of each subject refer to the paragraphs in 
the International Review. 

The index consists of three parts: one of the original articles, one con¬ 
cerned with Agricultural Intelligence and the last with Plant Diseases. 

In case of errors in the Bulletin with reference to scientific terms and 
the names of authors, it should be noted that the correct spelling can be 
relied upon in the Index {See Errata). 

The Table used for the conversion of the Weights, Measures and Money 
values of the various countries to the Metric System is included. A list 
is also given of the Periodical Publications reviewed by the Bureau. 

This Index was prepared by redacteurs : Dr. Giulio Provenzal and Prof, 
Giulio Trinchieii, the latter compiled the Index of Plant Diseases. The 
whole was adapted to the English Edition by redactrice Miss M. D. Yeo. 



I. — INDEX OE ORIGINAL ARTICLES 


AROSEisaus. E. - The Forest Industry in Sweden, page i, 

ROBERtSON, W- A. N. — The Live Stock Industry in Australia, page 529. 
Tarchetti. a. - Mechanical Ploughing, pages 905, 1017, 1129. 


11 . — agricultural intelligence 


A) INDEX OF SUBJECTS 


ABROMA AUGUSTA^ I357. 

Abutilmi Theophmstt, 628. 

Abyssinia: CoSee,Wild and Cultivated 
Species and Varieties, 763. 

Acacia' A. Aroma, yy2. A. dectirrens, 
1325. A. Farnesiana, 994. A. hoy- 
nda, 628. 

Acanthosyris spinescens, 772. 

Acariomyia mariae, 1260. 

Accipiter sp., see Ectoparasites, 880. 

Acetic Add: Manufacture on Rub¬ 
ber Estates, 1414. 

Achillea lanulosa {' Yarrow % 166. 

Achradelpha viridis, 138. 

Ackama rosaefolia (Makaniako shrub), 
44. 

Acorns : As Food for Cattle, 66. Uti¬ 
lisation by Alcoholic Fermenta¬ 
tion, 95. Acorns as Food for Poul¬ 
try, 1262. 

Acremeter, 560. 

Aorocomia s.p., 5* 


Adansonia digitata (“Baobab^T 1075. 

Adenine, 546. 

Adonis microcarpus, 994. 

Adulteration and Fraud: Impossi¬ 
bility of Watering Milk by giving 
Large Quantities of Water to the 
Cow, 63. Methods for determin¬ 
ing Adulteration of Wines, 93. 

Aeschynomene aspera, 1075, A. spi- 
nulosa, 1357. 

Aesculus assamicus, 628. 

Africa, French West: Rearing the 
Manatee as Food Animal, 1393. 

Africa; Tobacco in Nigeria, 5. Lime 
Fruit in Nigeria, 254. 

Afzelia palemhanica, 832. 

Agasticke urticifoUa (** Horsemint ”)t 
166. 

Agave; Cultivation in Tropical and 
Tntertropical Countries, espedally 
Madagascar, 1359 and see Hbres. 

Agen Plums and Prunes, 818. 





Agoseyis glauca, Mountain Dandelion* 
i66. 

Agricultural Botany, see Chemistry 
and Plant Physiology. 

Agricultural Institutions; Agricul¬ 
tural Education in the United Sta¬ 
tes, 127. First year Course in 
Home Economics for Southern 
Agricultural Schools in United Sta¬ 
tes, 723. Foundation of a High 
School of Agriculture and Fore¬ 
stry in Indo-China, 1199. Organi¬ 
sation of Public Professional Teach¬ 
ing of Agriculture, in France, 

* 1323. Tractor School in Illinois, 

U. S. A., 1395- 

Agricultnijil I^slation: Internation¬ 
al Yearbook 7th year {1916), i. 
Awards for the Location of Workable 
Phosphatic Deposits, in Germany, 
18. Results of Enquiry of the 
Office of Agricultural Information 
of the French IMinistry of Agricul¬ 
ture on Manitoba Wheat, 34. Work 
of the Philippine Bureau of Fore¬ 
stry, 53. Agricultural Education 
in U. S. A., 127. Official Measures 
adopted in the Argentine for the 
Control of the Tick Transmitting 
Tristeza 776. Facilities accord¬ 
ed to Official Agronomists for the 
Purchase of Automobiles, in Ca¬ 
nada, 950. Encouragement in gro¬ 
wing of Castor-oil Plant in Indo- 
China, 1188. Work done by the 
Administration to encourage de¬ 
velopment of Silkworm Rear¬ 
ing, in Indo-China, 1264. Measur¬ 
es taken in Hungary for the Pro¬ 
duction of Sugar Beet Seed, 1348. 

Agr^pyron 166. A*scadrum, 

4X7* A, spieaiUMt 166, A. violaeeum, 
166. 

Agmsiis jRossae, 166, 

AHaathus: glmduhsa as 

E Paper-Yielding Hant, 170. 

A|owan, Carum (fopiictm, 1075. 

4fi0ea Xoa.9&4- 


Alhu'da Lehbek, 5. 

*^Alcaparra*\ Cassia vermcosa, 12^8, 

Alcohol: Importation and Exporta¬ 
tion of Products and Bye-products of 
Dry Distillation of Wood in Sweden, 
page, 7. Use of Horse Chestnuts for 
the Production of Alcohol, 94. Uti¬ 
lisation of Acorns by Alcoholic 
Fermentation, 95. Industrial Al¬ 
cohol in South Africa, 209. Pro¬ 
duction of War Alcohol with Perry 
Pears, 215. Production of Alco¬ 
hol from Algae, 569, 

Aleurites, spp., 53. 

Alfalfa, see Lucerne. 

Algarroba. Prosopis SiUquastmm, 1 248. 

Algae: Use of certain Marine Algae 
for feeding Horses, 320. Produc¬ 
tion of Alcohol from Algae, 569. In¬ 
vestigations into Composition ^of 
Seaweeds with a view to their Uti¬ 
lisation as Cattle Food in Nether¬ 
lands, 1137. 

Algeria: Cultivation of Castor-oil 
Plant, 526. Cotton, 865. Selection 
of Barley, 973. Manitoba Wheat, 
1230. 

Aliso [Eupatonum sp.), 772. 

All lit m fibrilhtm, A. platyphyllum, A» 
validum, 166. 

Alloteropsis Ekcloniana, 628. 

Aluminium: As a Factor Influencing 
the Effect of Acid Soils on Differ¬ 
ent Crops, 390. Toxic Action 
of soluble Aluminium Salts upon 
the growth of the Rice Plant, 518* 

Amorphophallus spp., 1191. 

Amphipogon strictus, 417. 

Amygdalus spp., xo86. 

Amyris balsamifera, 5. 

Anacardium excelsum, 138. 

Anacolosa luzoniensis, * Cjalo \ 138. 

Analysis of Agricultural Products: 
Recent Investigations and Obser¬ 
vations made at the Imperial In¬ 
stitute, I^ondon, 5. Production of 
Wheat and other Cereals in Egypt, 
5. Flax growing in Egypt, 5. Cot- 
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ton growing in Australia, 5. New 
Paper Maldng Materials, 5. Some 
New Oil seeds from American 
Palms, 5. Nuts of Rictnodendfon 
Ratifeneii S. W. Africa, 5. Produc¬ 
tion of Sandalwood oil in Mysore, 5. 
Tobacco from Nortbern Provin¬ 
ces, Nigeria, 5. Fertilising Value 
of some Household Wastes, 15. 
Methods for Approximating the 
relative Toxicity of Cottonseed 
Products, 64. Food Value of Waste 
Teaves of Different Varieties of 
Cabbage, 65. Value of Cider Apples, 
Perry Pears and their Respective 
Pomace as Food for Farm Stock, 
68. Vegetation on Swamps and 
Marshes as an Indicator of the Qua¬ 
lity of Peat soil for Cultivation, 132. 
Value of Coconut Poonac as Ma¬ 
nure, 136. Oil yielding Plant- 
Ngart 136. Composition of 
Grain Sorghum Kernels, 140. Ana- 
lisis of Argentine Eragrostis Hays, 
165. Composition of Hay cut at 
different Dates, 184. Contribution 
to the Study of Alcoholic Ferments, 
213,214. Photographic Analysis 
of Dried or Fresh Eggs, 223. Ana¬ 
lysis of fruits of Citrus Medica var. 
acida in Nigeria, 254. Composi¬ 
tion of Pistachio Nuts and Oil, 254, 
Average Composition of Treated 
and Untreated Garbage, 265. Com¬ 
position of Three Fodder Pulses 
in India, 295. Composition of 
certain Marine Algae for Feeding 
Horses, 320. Analysis of Zamia 
Palm Nuts and leaves, 401. 
Composition of Potato Plant at 
Various Stages of Development, 
415. Chemical Study of Nuts of 
** Sanga-sanga”, Ricinodendron ujri- 
• canum, 421. Analysis of Catalase 
Activity of American Wheat Flours, 
464. Composition of Brazilian 
Palm Oils, 465. 'Detection of I 4 me 
used as a Neutralizer in Dairy 


'products, 470. Chemical Compo¬ 
sition of Dime SMphur Animal Dips, 
541. Composition of l^Iilk, 577, 
578. Composition and Market Qua¬ 
lities of Butter when Com Silage 
is fed with Cottonseed Meal, 696. 
Determination of Fat in Certain 
Milk Products, 697. Changes in 
the Nitrogen Content of Stored 
Soils, 733. Fats and Fatty Acids 
of Grain Sorghums, 744, Sub¬ 
stitute for Ditmus for Use in Milk 
Cultures, 908. Certain Changes in 
some of the Nitrogenous Consti¬ 
tuents of Milk caused by Bac¬ 
teria, 909. Moisture Content and 
Solubility of Cow Manure, 910.- 
Analysis of 129 varieties of Cheese, 
914. Researches on the Physical 
and Chemical C onstants of the 
Oily IV'atter of Egg, 917. Composi¬ 
tion of Elaeis Poissonnii, 986. Oil 
Content, Keeping Qualities and 
Commercial Possibilities of Para 
Rubber Seed, 987. Analysis of 
''Cocoa Tea'’, 992. New Method 
for Determining the Watering of 
Wine 1033, Deterioration of Con¬ 
densed Milk; Estimation of its 
Acidity, 1046. Bacterial Precipi- 
tins and the Detect on of Bact 
boiuUnus in Preserved Foods by 
the Thermo-Precipitation Method, 
1047. Rice and the Chemistry 
of Food, 1072. Composition of 
Essential Oils of Cyprus and their 
Cakes, 1075. Chemical Composi¬ 
tion of Doganbetry, 1124. Contr- 
bution to the Chemical Compac¬ 
tion of Pineapple and the Materials 
necessary to Cultivation, 1125. 
Prussic Acid Content in the Pe- 
gya Bean {Phaseolus lunaius var,), 
1227., Properties and Botank^ 
Origen of "Cu-niu”, 3:236. Ana¬ 
lysis of Portuguese Colares Wines, 
1278. Study of the Viscc^^? of 
' .Various , Colonial ‘ 
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of Jessetua poiycarja Kuts, and 
Caryodendron oriuoce^ise Seeds in 
Colombia, 1280. Note on Orange 
Pip Oil, 12S1. On the Composi¬ 
tion of Fruit Juices, 1282* Com¬ 
position of Flax Stalks from Pho- 
desia, 1325, Analysis of fruit of 
Attalea evcelsa, 1325. Analysis of 
Samples of Sisal Hamp, 1325. Com¬ 
position of Samples of Copal from 
Columbia, 1325. Refractometric 
Estimation of [Milk Sugar, 1417. 

Anatomy and Physiology of I/ive 
Stock: Studies on Duration of 
Life': Temperature Coefficients and 
Influencing Factors 181. Phy¬ 
siological Eflect on Growth and 
Reproduction of Rations balanced 
from Restricted Sources, 1S2. On 
the so-called Specificity of the Aber- 
halden Reaction, 1S3. Animal Ca¬ 
lorimetry: The Interrrelation bet¬ 
ween Diet and Body Condition 
and Energy Production during Me¬ 
chanical Work, 314. Chemical Com¬ 
position of the Placenta of the Cow, 
439. Foetal Athyrosis: Study of 
the Iodine Requirement of the Pre¬ 
gnant Sow, 440. Basal Catahol- 
isni of Cattle and other Species, 
545. Adeiiine and Guanine in 
Cows' Milk, 546. Morphology of 
Normal Pig's Blood: EtEects of 
Muscular Exercise and Heat of 
the Sun on Blood and Body Tem¬ 
perature of Normal Pigs, 1008. In¬ 
vestigations into the Action of the 
Thyroid Gland, U. S. A., 1009, 
Complementary Studies on the Mo¬ 
dification of the Germ Cells of 
Mammals: Efects of Inhalation 
of Alcohol Vapour on Guinea-pigs 
and their Progeny, 1261. Eli¬ 
mination of Arsenic after Ingest- 
fem by, and Injection into, Live 
Stock, and after Absorption throxi^h 
the Skin by Dipping, 1377, 

: A. 417. A. erim- 


fhoides, 628. A. intenneditis, 296. 
A. mimcatus, 1360, A, Nardiis, 
1360. A. pert HSUS j 417. A. re- 
hactiis, 417. A. sericeus, 417. A, 
Sorghum, 2g6. Andropogon pp.296, 
869. 

Animal Dips: Chemical Composi¬ 
tion of Lime Sulphur Dips, 541. 
Dipping in Arsenical Solution, Co al 
Tar, Creosote or Nicotine, 1259. 
Bacterium isolated from Cattle 
Dipping Tank, S. Africa, 1376. Eli¬ 
mination of Arsenic by Dipping, 
1377- 

Aniseed, Composition of Oils and 
Cakes in Cyprus, 1075. 

Anisopogon avenaceits, 417. 

Anopheles: A. macuhpennis, 126. 
Anopheles spp. 1192* 

Anona: A. diversifolia, 628. A, pur¬ 
purea, 628. A, scleroderma, 1086. 

Anihisieria: A. avenacea^ 296. A, 
imberbis, 417. 

Antilles : Production of Natural Pho¬ 
sphates in Dutch Antilles, 14. 

Apitrefle (Bee Clover), 138. 

Apples: Percentage Composition of 
Apples and Pomace, 68. Bud Va¬ 
riation in the Duchess Apple, U. 
S. A., 151. Varieties introduced into 
U. S. A. 1917. Vars: resistant to 
Woolly Aphis, 628* Acclimatisa¬ 
tion, Selection and Hybridisation 
in Alaska, 638. Soil Management 
Investigations in a Young Apple 
Orchard, 768. Hardy Dwarf Crab 
Apple introduced into U. S. A. 
1916, 1086. Pollination in rda- 
tion to Commercial Fruit Growing, 
1249. Selection in Canada, 1346. 

Arabia: Future of the Yemen Coffee 
Trade, 1142. 

Arboretum; At Penzanin (Saone-et- 
Loire) France, and Results, 428. 

Arbor kola crudignlaris, 880. 

Arboriculture: Nitrates and Nitrifi¬ 
cation in Relation to Cultural 
Practices and Plant Growth, 391. 
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Hesults in Italy ftom sowing Wild- 
Fig Seed, 532. Direct Influence on 
the Stock of the Sap, produced by 
the Scion, and Action on the Plant 
of Acid Solutions absorbed di- 
rectl}^, 630. Investigations into the 
Autumn Growth of Fruit in Italy, 
870. 

Areca Catechu, 832. 

Arenga saccharifem, 1325. 

Argentine: Emgwstis spp., Value as 
Fodder Plants, 165. Herd Books 
of the Argentine Bural Society, 
318. Forest Trees, 772. Official 
Measures Adopted for the Control of 
the Tick Transmitting ** Trlsteza ”, 
776. Horse Diseases ** Fnfermedad 
de los Rastrojos *’ in Maize Grow¬ 
ing Regions Means of Control, 
1254. 

Asses: Properties of the Serum of 
Animals Hyperimmunised against 
Glanders and the Choice of Animals 
for the Preparation of Such Serum 
Rich in Suitable Antibodies, 56. Cen¬ 
sus in British India, 3x7. Argen¬ 
tine Ass Book, 318. 

Aromatic Plants: Essential Oils in 
Cyprns, 1075. Pioductionin Dutch 
East Indies, 1360. 

ArisUda sp,, 188, 

Aristoteiia racemosa, 44. 

Arrowroot: How obtained in the 
Philippines, 864. Arrowroot Starch 
in Tonkin. 1191. 

Arsenic: Description of Bacterium 
which Oxidises Arsenites and ano¬ 
ther which reduces Arsenates, 1376. 
Elimination of Arsenic after In¬ 
gestion by, and Injection into Live¬ 
stock, 1377. 

Artemisia Herba-alba» 994. 

Anmdo Phmgmites, 417. 

Ascaris lumbricoides, roo6. 

Ascension Island: Enneafagon moh 
tis, New Wild Grass, 98a, 

Asclepias fruHcosa, 5. 

Aharon, 1007. 


Asparagus: Selection in Massachu¬ 
setts, D. S. A., 285. 

Asphodelus microcarpus, {A. pendih 
linns), 994. 

Astragalus bisulcatus, 307. A. mollis- 
simns, and A. dipJiysus^ i2S^. 

Astvocavyum vulgare, 5 Astrocaryum 
spp., 465. 

Athagi maurorum, 994- 

Atriplaps Halimus, A. mollis, 994. 
Atriple.v spp., 766. 

Attalea, 5,1325. fnmifera, 138, 465. 

Aubergine: Investigations into Co¬ 
lour of Frnit in Hybrids, 859. 

Austral Carrot, Daucus hrachiakts, 
4x7. 

Austral Hollyhock, Lavatera plebeia, 
417. 

Australia: Cotton Cultivation, 5. 
Stud Beef Cattle Breeders^ As¬ 
sociation, 319. Breeders of Pure¬ 
bred Stock in Queensland: Beef 
and Dairy Cattle, 324. Govern¬ 
ment Lands, Leased Lands and 
Alienated Land in Australia, 339. 
Grasses and Other Fodder Plants 
of Victoria, 417. Livestock Industry, 
page 529. Fertilisers in Australia, 
510. Salts injtuious to vegeta¬ 
tion, and their Relationship to Irri¬ 
gation of Arid and Semi-arid Re¬ 
gions, 728. Interstate Conference 
of Agricultural Scientists, 1076. 
Olive growing, iii. 

Austria-Hungry: Wood exports, page 
8. International Trade in Fer¬ 
tilisers 14. Measures taken in Hun¬ 
gary for Production of Sugar Beet 
Seed, 1348. 

Ava, Pip&r methysticum, 

Avocados: Per sea americana, 138^ 
P. gmiissima, 628, 

Awnless Brome Grass, Bromus imr- 
mis, 296. 

AmUa oecidentalis, 1253. 

Azores: Pineapple growing, 9195. 
”A^H” Bean Pkaseolus angtdans^ 
1353 * 



Babassu, 5. 

Bacillus boiuiinus, 953. 

Bacillus mallei, 56. 

Bacteriology and Soil Organisms: 
Hfiect of BijSerent 3 tIetliods of Ino¬ 
culation on the Yield and Protein 
Content 01 Alfalfa and Sweet Clo¬ 
ver, 21. Proof of IMicrobial Agen¬ 
cy in Chemical 1 ransformations 
of Soil, 259- Decomposition of 
Soil Protein Substances through 
the Action of Bacteria, 260. In¬ 
fluence of Fineness of Division of 
Pulverised Dhnestone on Crop Yield 
as weh as the Chemical and Bac¬ 
teriological Factors in Soil Ferti¬ 
lity, 263, Influence of Hydro¬ 
gen-Ion Concentration of ^Medium 
on Reproduction of Alfalfa Bacte¬ 
ria, 270. Nitrates and Nitrifica¬ 
tion in the Soil, 391, 392. Cor¬ 
relation between Bacterial Activity 
and Dime Requirement of Soils, 
505. Protozoa and Phenomena of 
R^uction in Soil, 731. Influence 
of Nitrifying Bacteria on Phospha¬ 
tes, 732. Influence of Carbonates 
of Magnesium and Calcium on 
Bacteria of Certain Wisconsin Soils, 
842. Hydrogen-Oxidising Bacte¬ 
rium from Swamp i, ice Soils, 843. 
Influence of Nitrates on Nitrogen- 
Asshmlating Bacteria, 959. Ex¬ 
periments on the Influence on the 
Fertilising Power of Sewage of 
the Bacteria it brings to the Soil, 
1207. Studies on the Correlation 
between the Production of Carbon 
Dioxide and the Accumulation of 
Ammonia by Soil Organisms, 1334. 
Fixation of Nitrogen by Nitrogen- 
Fixing Bacteria, 1336, On a Wa¬ 
ter Bacterium living in Bitter Wi¬ 
rt^ that can dehydrate Glycerine, 
1408. Micro-organisms and Heat 
Production in Silage Fermenta- 
1:422. 

msenoxydans, 1376. 


Bagilumbang Alemites ivisperma, 
53* 

BalaniUs aegyptiaca, 994. B. Maiigha- 
mil, 62S. 

Bambarra Ground Nut, Voandzeia, 
si^bierranea, 1353 * 

Bamboo *. Bamboo Grass, Glyceria ra- 
migera, 417. Bamboo Shoots as 
Vegetables, 1191. 

Bananas: In British Guiana, 497. 
Native Bananas of the Hawaian 
Islands, 533. Food Value of fia- 
nana, 1198. Action of Ultra-Vio¬ 
let Rays, 1218. 

Baobab: Adunsodia digifata, 1075. 

' Barbeiro ”, 1193. 

Barley: Cultivated area in Egypt, 
5. New Cereals imported into U. S. 
A., 138. Eifect of Greenhouse Tem¬ 
perature on the Gowth of Cereals, 
142. Selection in Sweden, 1^3. 
Cultural Experiments in Sweden, 
153. Selection Experiments, N. Swe¬ 
den, 273. Eflects of successive 
Cropping, tj. S. A, 289. Selection 
in Alaska, 405. Genetic Study on 
the Awns of a 6-rowed Variety, 
408. Identification of Varieties, 
523. Sarawak Bean, Dolichits Ho- 
sei, 628. Selection of Native Bar¬ 
ley in Norway, 855. Pure-Dine 
Selection in Quebec, 856. Yields in 
Illinois, U. S. A, 861. Selection 
in Algeria, 973. Products in Cy¬ 
prus, 1075 Relation between Cli¬ 
mate and Yield in Sweden, 1327 
Aeration and Amount of Growth, 
1331. Mutation observed in a Pure 
Strain of Two-Rowed Barley [Bor- 
deum distichum) in Bavaria, 1343. 
Dietary Qualities of Barley, 1379. 

Bassta sp., 1075. 

Bassoba, 5. 

Beans; Dietary Properties of Mixtures 
of ^laize Kernel and Beans, 2* Uti¬ 
lisation of the Civet Bean Fha- 
seolus lunatus). Cultivation in Ma¬ 
dagascar ,292. Growth of Embryos 
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o£ Phaseohis liincttu^ {Lrima Bans), 
403. Sarawak Bean {DoiifJncs Ho- 
s$z), 62S. Mungo peas”. Small 
French Bean at Tonkin 1191. 
Selection of a type of ” Pe-gya ” 
Bean, 1227. Commercial Pulse Crops, 

^ 353 - 

Bearded Heads. Amphipogon strirhts, 
417. 

Beechnuts, as Food for Cattle, 66. 

Bee-keeping: The *‘Sughere” Hive 
with Cork Frames, 192. Cotton 
Plant as a Honey-Yielding Plant, 
193, Wintering of Bees in Ontario, 
Canada, 670. Bottini Colantoni, 
“ Suhalpina ” and ** Sughera ” Bee 
Hives, 671. Common Honey Bee 
as an Agent in Plum Pollination, 
649. Artificial Feeding of Bees 
with Pollen, 1390. 

Beet: Inheritance of Abbreviation of 
Growth in cultivated Beet, 281. 
Apparent Mutations of Colour due 
to Effect of Vicinity, in Sweden, 975. 

Bdgian Congo: Parasitic Nematodes, 
433. Agricultural Journey, 1319. 
Fibres from the Belgian Congo, 
1325. 

Berberis nepalensis, 628, B* spp., 114. 

Beriberi, see Rural Hygiene. 

Berry-Wax, 469. 

Betel, in Sumatra, 832. 

BigBunch Grass, Agropyrmi spicatum^ 
166. 

Birds foot Trefoil, Lotus cotniculaius, 
4 ^ 7 * 

Bison: Crosses between American 
Bison, European Bison and Do¬ 
mestic Cow. in S. Russia, 1382. 

Blackberries:. Varieties and Culti¬ 
vation in Indiana, 648. 

Black Brush Flourensia cernua, 18S. 

Black Hair Grass, Desckampsia airo- 
purpurea, 166. 

Black Varnish or I^acquer, 5. 

Blady Grass, Impemta arundinacea, 
4 ^ 7 - 

Blood: Dried Blood as Fertiliser, 173, 


Food Preparations made vfith Blood 
and Meat mixed with Yeast, 1169. 

Blow-Fly, 1374. 

Blue Beard Tongue, Pentsiemon pro¬ 
cerus, 166. 

Blue Bunch Grass, Fesiuca idahoensis, 
166. 

Blue Erodium Erodium cygnorum,^i*j- 

Borneo: Rubber in North Borneo, 
527 - 

Boron: Effect of Three Annual Ap¬ 
plications on Wheat, 266. 

Botany, Agricultural: Seeds and 
Plants imported by the Office of 
Foreign Seed and Plant Introduc¬ 
tion 1914, 138, 628,1086. Studies on 
Nitrification in Natural Soils and 
its Importance from an Economical 
Point of View in Sweden, 624. 
Identification of grasses by Vege¬ 
tative Characters, 742. Plant Sue 
cevSsion in the S. African Veld, 849. 
The Glandular Pubescence of Se¬ 
veral Species of Medicago : Obser¬ 
vations made in California, 850. 

. Plant Ecology and its Relation to 
Agriculture, 1087. Crop Centres of 
the U. S. A. from an Ecological 
Point of View, 1088. 

Boutelaua spp., 188. 

Bowstring Hemp, Sansevieria spp*» 

1325- 

Brachyste<>ia Randii, 5. 

Brassica pekmensis, 628. 

Brazil: Breeds of Pigs, 795. 

Bread-making: War Bread (Unsalt¬ 
ed Dime Bread), 5. Milling and 
Baking Tests of New Wheat fRan- 
red) in Kansas, U. S. A», 159, 217. 
On Chalk Bread, 216. Hygienic 
Disadvantages of using Dime in 
Bread-making, 253. MilliTig and 
Baking Qualities of Australian 
Wheat, 342. Soluble Nitrogenous 
Matter as Index of Baking Quality 
of Flour, 343. Use of Chalk in Bread¬ 
making, 344. Food Value of Wiote- 
meal aini of 85 % Flouras cmnp^^ 
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ed witli White Flour, 379, Toxic 
Bread and Flour: Detection and 
Fstimation of Sapotoxins, 380. 
Characteristics and Quality of Mon¬ 
tana Grown Wheat, 463. Catalase 
Activity of American Wlieat Flours, 
464. Nutriiiye Value of White Bread, 
616. Digestion of Aleurone Cells 
Incorporated in 85 O/o Bread: Fx- 
periinents made in France, 617. jMill- 
ling Value of ‘Wheats Aurore» 
and , ( Ble des Allies», 640, 6S9. 
^Milling and Bread-lMaking Tests 
with Humpback Wheat, in the 
U. S- A. 642, 690. Determination 
of Indigestible Residue in vitro by 
Action of Pancreatin on Wheat, 
or its Milling or Baking Products, 
721. Bacterial Deterioration of Bread 
in Rome, 817, Flours from Rice: 
and Arrowroot Starch, 1191. 

Breeding of Live Stock: Inheritance 
of Coat Colour in Swine: Experi¬ 
ments in U. S. A., 69. Observa** 
tions on Inheritance of Colour and 
Sex Distribution in certain Animals 
at the Government Cattle Farm, 
Hissar, Punjab, India, S85. Cros¬ 
ses between American, European 
Bisons, and Domestic Cow in S. 
Russia, 1382. 

Brewing: Sorghum or Dari New Sub¬ 
stitute of IMalt, used in Brewing 
570. Sudan Dura as Brewing Ma¬ 
terial, 1409- 

Bromns Jwrdeaceus and B. marsinatus, 
166, B. inermis and B, wiiolaides, 
296. 

Brown Beetle Grass. Diplachne fusca, 
43:7. 

Buckwheat, Two New Vegetable Glo¬ 
bulins, 965, 

Buffalo Grass, BuchloB dactyloides, 

415^ 

Bnading, Farm; Construction of Poul¬ 
try Houses, U. S. A., 459. Movable 
pig Houses, 8x0. Rapid House Con- 
with Concrete Studs, 900. 


Bruguiera gymnorrhua, 832. 

“ Bucheronne ” : Machine for Felling 
and Sawing, 563. 

Biilnesia Gancedii, 772. 

Bunchgrass-Forage plant, 1365. 

Burro Grass Scleropogon hvevifohits, 
188. 

Butter : Cold storage, 475. Concern¬ 
ing Rancidity, 580. Composition 
and Market Qualities of Butter 
when Corn Silage is fed with Cot¬ 
tonseed Meal, 696. Pasteurization 
of Sour, Farm-skimmed Cream for 
Butter-making, 819. Studies in 
Bntter Shrinkage, 912. Relation 
of Oidium lactis and Penicilliiuti 
to Keeping Qualities of Butter, 913. 
Influence of Salt on Changes taking 
place in Storage Butter, 920. En- 
Z3mies of Milk and Bntter, 1045. 

Renovated Butter, 1419. 

Butterweed Senecto irimigitlaris, 166. 

Cabbagb : Food value of waste lea¬ 
ves of Different Varieties, 65. Hybrid 
between Kale and Kohl-rabi, 138, 

Cacao: In the New Hebrides, 250. 
Cacao in Dominican Republic, 530. 
Analj’sis of “Cocoa Tea’*, a New 
Substitute used in Great Britain, 
992. 

Caesalpinia coriaria “ Divi-divi ’*, 1363. 

Cajanus indicus (Pigeon Pea), 1353. 

Cajaput oil, 1360. 

“ Calafate" {Berbens hiix^folia), 1114. 

Calamagrostis canadensis, C. Saks- 
dorfi, 166. 

CaUiphora sp., 1374. 

CaUitfis quadrivalvis, 994. 

Caloiropis procera, 994. 

Camellia Oil, 1191. 

Camels: Eudoglobular Parasites Caus¬ 
ing Disease of Animals in Rus¬ 
sian Turkestan, 57, “ Jhooling ** 
Disease in British India, 59, Tu¬ 
berculosis in Egypt, 313. On the 
Mortality from Trypanosomiasis of 
Dromedaries, 136S, 
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** Camote ”, Ipomoea Batatas, 864. 

Campomanesia Femliana, 138. ^ 

Canada: Wood Exports 1906-13, 
page 8. International Trade in 
Fertilisers and Chemical Products, 
Studies on Fagopyrismus and 
similar Affections, 54. Cost of 
Fuel used by Tractors for Plough- 
ing, S3. Wintering of Bees in 
Ontario, 670. Report on Irriga¬ 
tion Surveys and Inspections 1916- 
17. 734. Selection of A^Tieat in 
Ontario, 7^ 9. Improving Alfalfa by 
Selection and Hybridisation in 
Manitoba, 753. Farm Accounting 
and Statistics Bureau for British 
Columbia, 813. Pure-line Selec¬ 
tion of Oats and Barley in Quebec, 
856. ' Facilities accorded to Offi¬ 
cial Agronomists for the Purchase 
of Automobiles, 950. Agricultu¬ 
ral Experiment Stations, 955, Drain¬ 
age Instruction and Demonstration, 
1083. Apple Selection, 1346. Subs¬ 
titutes in Swine Feeding, 1386. 

Cananga oil, 1360. 

Canamlia ensiformis, 759,1353, C.gla- 
diata, 759. * 

Candeinia Was, Euphorbia sp,, 254. 

Canna spp., 864. 

Capim angolinha, Eriochloa subgla¬ 
bra, 628. 

Capparis albiirunca, 5. 

Carapa gmanensis, 465. 

Care^ exsiceata, C. Geyeri and C. vil- 
losa, 166. 

Camauba Was Palm. Copernkia ce- 
rifem, 138, 24. 

Caroa, Neoglaziovia mriegata, 138. 

Carotin; Tosicity of, 542. 

Carrots: Electrocultural Experiments, 
10. Inheritance of Abbreviation of 
Growth in Cultivated Carrot and 
Beet, 281. Vareties imported into 
U. a A., 628, 

Carofubine: Cleaning and Crushing of 
Eocust Beans and Removal of 
Retnds, 13S0, ^ . 


Camgandm amorpliotdes, 772. 

Canmi coptkum, 1075. 

Caryocar sp., 465. 

Caryodendron orinocense, 12S0. 

Cary Ota, 1191. 

Casein: Manufacture from Buttermilk 
or Skin IMilk, 1420. 

Cassandra calyculaia, 132. 

Cassava, Manihot utilissima, S64. 

Cassia obovata 994, C. vernicosa = 
C. laevigata, 1248. 

Castanea mollissima, 13S. 

Casiilloa Rubber Trees, 1364. 

Castor Oil Plant: Cultivation in N. 
Africa, 526. Ricinus communis, 
994. Cultivation in Indo-China, 
1188. 

Cattle: Properties of Serum against 
Glanders, 56. Bovine Piroplas- 
mosis, 57. Acorns and Beechnuts 
as Food for Cattle, 66. Milking by 
Machinery, 71. Effects of Feed¬ 
ing Calcium Chloride, 187. Increas¬ 
ed Cattle Production in South- 
Western Ranges of U. S. A., 18S. 
Awankari Cattle Herd of the Pe¬ 
shawar Agricultural Station in the 
N. W. Frontier Province of India, 
189. Vitality of Rinderpest Vi¬ 
rus in India, 312, Indian Cattle 
Census, 317. Argentine Herd 
Books, 318. Stud Beef Cattle Breed- 
ders" Association of Australia, 319. 
Relation between Weight of Carcass 
and Meat in Beef Cattle, 321. Sta¬ 
tistical Study of Body Weights; 
Gains and Measurements of Steers 
during the Fattening Period, U. S, 
A., 322, Influence of Degree of 
Fatness of Cattle upon Utilisation 
of Feed, U. S. A., 323. Breeders 
of Purebred Stock in Queensland; 
Beef and Dairy Cattle, 324* .In¬ 
fluence of Stage of Gestation on Com¬ 
position and Properties of Milk^ 
U. S. A., 445. Effect of Pepsin 
Whey on CMves, 446. In British 
Guiana,. 497, Age - 
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for Fattening Off Irish Bullocks, 
550. Role of Water in Dairy Cows^ 
Ration, U, S, A., 666. Influence of 
Parturition on the Composition 
and Properties of Milk and Milk 
Fat of the Cow, 667. Winter Steer 
Feeding ih Indiana, U. S. A., 668. 
Study of the Rate and Economy 
of Gains of Fattening Steers, 787. 
Influence of Age of Cow on Compo¬ 
sition and Properties of Milk and 
Milk Fat, 788. Researches on a 
New Galactogogue, en Italy, 789. 
Breeds of Dairy Cattle in U. S. A., 
790. Establishment and Manage¬ 
ment of Dairy Farm in India, 791. 
Testing of Purebred Dairy Cows 
in New Zealand, 792. Develop¬ 
ment of Cow Testing Associations 
in United States, 793. Winter Steer 
Feeding Experiments in Indiana, 
U. S. A., 887. Relation of Quantity 
of Proteias to Milk Production, 888. 
Origin and Improvement of Cattle 
in Columbia, 1015. Animal Pro¬ 
ducts from Tonkin and Annam, 
1191, Crosses between American 
Bison, European Bison and Dome¬ 
stic Cow, in S. Russia, 1382. Com¬ 
parative Yield before and after Fat- 
temng, 1383. Experiment in War 
Time Beef Production, in Great 
Britain, 1384. 

Cattle Lice, 1259. 

Cedar; East African, Juniperns pro- 
cera, 628. 

Celery Storage Experiments, 100. 

CeUulose, see Paper. 

Cement Vats, 687, 

Cereal crops: Production of Wheat 
and other Cereals in Egypt, 5. Bal¬ 
dwin Standing Grain Thresher, 87. 
Seeds and Plants Imported into 
U. S. A., 138, 628. Effect of Green¬ 
house Temperatures on Growth 
of Cereals, 142. Sdection of Ce¬ 
reals in Swedw and Increased Pro- 
ihip, caused, 143. Ctfl- 


tmral Experiments in Sweden, 153, 
Why Cereals Winterkill, 257. Se¬ 
lection of Cereals, 273,274,275, 276, 
277, 278, 279, ^05. Variations in the 
Development of Secondary Rootlets 
in Cereals, 404. Germination and 
Purity of Seeds in Montana, 639. 
Cultivation in Spain, 860. Yields of 
Spring Grains in Illinois, 861. Re¬ 
curving of Milo and some Factors In¬ 
fluencing it, 863. Date and Rate of 
Seeding Tests with Spring Grains 
under Irrigation, 1103. Comparative 
Cultural Experiments with Several 
Varieties of Oats m S. and Central 
Sweden, 1104. Relation of Density 
of Cell Sap to Winter Hardiness 
in Small Grains, U. S. A., 1217. Re¬ 
lation between Gimate and Cereal 
Yield in Sweden, 1327. 

Cereus triangnlans, 138. 

Ceriops Cavdolleana, 832. 

Ceroxylon andicohm, 254. 

Chaetochloa {Setaria) : C, aurea, C. 
Lindenhergiana, C. nignrostnst C. 
sulcata, 628. 

Chamaedorea, sp. 138. 

Chamaeneyion angustifolium, x66. 

** Chamiso (Atriplex canascens) and 

/ " Quelite Salado ** [A triplex acan- 
thocavpa) ; Plants of Arid Districts 
of N. ^Mexico Suitable for Growing 
in Saline Desert Soils, 766. 

Champaca Oil, 1360, 

Charcoal: Industry in Sweden, page 6. 
From " AlgaiTobo ” in Chili, 124S. 
Utilisation of Coal Dust for heat¬ 
ing Greenhouses, 1416. 

Cheese: Public Health Studies con¬ 
cerning Cheese, 499. Indole and 
Scatole in Cheese, 581. Cheese 
Mites, 582- Varieties of Cheese ^ 
Description and Analyses, 914. Stu¬ 
dy on Normal Production of Gas 
in Cheese: Investigations at the 
Agricultural Experiment Station 
of Hoom^ Netherlands, 915. Growth 
of Green Mould {Femcillium glau- 



17 


cum) for ^Manufacture of Blue Chee¬ 
ses, 916. 

Chelys jimhYiaia^ 79. 

Chemistry and Plant Physiology: 
Electrocult ural Experiments. 10. 
Isobyviim fitmarioides, Xew Hydro¬ 
cyanic Acid-containing Plant, 22. 
Influence of Aeration of Nutrient 
Solution in Water Culture Expe¬ 
riments : Remarks on Water Cul¬ 
ture Method, 23. Researches on 
Pigmentation of Ear of Wheat, 
in Russia, 24. Viability of S.eds 
of Bophamis sativus, as aflected 
by high Temperatures and Water 
Content 25, Efiect of Different 
Rotation Systems and Fertilizers 
on Protein Content of Oats, 139. 
Action of Constituents of Ash on 
Life of Plants, 14 t. Effect of Green¬ 
house Temperatures on Growth 
of Cereals, 142. Occurrence of Man¬ 
ganese in Insect Flower Sterna, 
267. Proteins of Peanut, Arachis 
hypogaea : Distribution of Basic Ni¬ 
trogen in Globulins Arachin and 
Conarachin 26S. Sedoheptose, 
New Sugar from Sedum spectahile, 
269. Influence of Hydrogen-Ion 
Concentration of Medium on Re¬ 
production of iilfalfa Bacteria, 270. 
Influence of Position of Grain in 
Cob on Growth of Maize Seedlings, 
271. Graft Hybrids observed on 
Olive and Maple Trees, in Italy, 272. 
Studies on Inuiin in Plants: T. 
Formation ; li. Changes it under¬ 
goes in Resting Tuber of the Je¬ 
rusalem Artichoke, 399. Studies 
on Cyanogenetic Compounds of 
Sorghum, 400. Analysis of Zamia 
Palm Nuts and Leaves, 401. Chem¬ 
ical Composition of Potato Plant 
at Various Stages of Growth, 402, 
415. Growth of Isolated Plant 
Embryos, 403. Variations in De¬ 
velopment of Secondary Rootlets 
in Cereals, 404, Cyahogenesis in 


Plants, Studies on Tridens flavus 
(Tali Red Top), 512. Researches 
on Carotin and its possible '£oxi- 
city, 513, 542. Origin of Resins 
in the Pine, 5i_j. Effect of one 
Growing Plant on Another, 515, 
748. Action of Magnesium Salts 
on Wheat, 516. Action of Sodium 
Compounds on Wheat, 517. Toxic 
Action of Soluble Aluminium Salts 
upon the Growth of the Rice Plant, 
518. Separation of Autogenous 
and added H3’drocyanic Acid from 
certain Plant Tissues and its Dis- 
appaeamce during Maceration, 629. 
Direct Itifluence of Stock of the Sap 
produced by the Scion, and Action 
on the Plant of Acid Solutions 
Absorbed directly; Experiments in 
Itah% 630. Influence of Acids on 
Germination, 631. Some Effects 
of Organic Growth-Promoting Sub¬ 
stances (Auximones), 632. Trans¬ 
location of Seed Protein Reserves 
in Growing Maize Seedling, 633. 
Composition of Citrus Leaves at 
various Stages of U^Iottling, 743.. 
Fats and Fatt}" Acids of Grain 
Sorghums, 744. Ch\"mase of Sola- 
nmn eleagnifolmm^ 745. New Ob- 
ser\’-ations on Degradation of Inu¬ 
iin and '‘^Inulidsin Chicoiy Roots, 
746. Relation of Amide Nitrogen 
to Nitrogen Metabolism of Pea 
Plant, 747. Behaviour of Sweet 
Potatoes in the Ground, 851. Com¬ 
parison of Hourly Evaporation Rate 
of Atmometers and Free Water Sur¬ 
faces with the Transpiration Rate 
of Medicago sativa, 852. Influence 
of Certain Organic Substances of 
Plant Growth, S53, Plants tole¬ 
rating Salt, 963, Physical and Che- 
micai Study of Raflr Remel, U. S. A„ 
964. Two New Vegetable Globulh:^: 
Stizolobin, and Globulin of Buck¬ 
wheat, 965. High Calcium Content 
of some Cucurbitaceous Vines, ^6. 
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Inuiin in Sunfiower-J enisalem Arti¬ 
choke Graft, 967. Reactions of 
Phosphorous in tliickened Root of 
the Flat Turnip, 968. Injurious Ac¬ 
tion of ^Magnesium Carbonate on 
Plants, 969. Absorption of Nu¬ 
trients as'‘Affected by the Number 
of Roots supp lied with the Nutrient 
970. Formation of Nitrites from 
Nitrates in Aqueous Solution by 
Action of Sunlight, and Assimilation 
of the Nitrites by Green Teaves, 971. 
Note on Analysis and Composition 
of Seed of Silver Maple (Acer sac- 
charimtm), 1089. Chemical Com¬ 
position of Loganberry, logo. 1124. 
Chemical Compositio of Pineapple, 
J09T, 1125. Stachydrin, New Nitro¬ 
genous Compound isolated from 
Alfalfa Hay, TJ. S. A., 1092. Disco¬ 
very of Cyanogenetic principle in 
Toad-fias, 1093. Composition of 
Plant Salt from the Cameroons, 1094. 
Relation between Pigmentation and 
Oxidation Phenomena in Plants: 
Study of Comparative Respiration 
of Red Leaves and Green Leaves, 
T095. Immunity of Plants to Prin¬ 
ciples for ed by them, 1096. An¬ 
tagonism between Gro^vth and Re¬ 
production in Plants, 1097. Re- 
tionship between Constituents of 
Ashes of Plants diverseh- ferti¬ 
lised, 1211, Relation between Tc- 
tal Phosphoric Acid and that of 
Lecitliins in diderent Varieties of 
Peas, 1212. Sarothamrdne " and 
Genisthene ’*; new Alkaloids from 
the Scotch Broom, 1213. Studies on 
Evolution of vSweet Principles of 
Sorghum, 1,21:5, Edect of Tobacco 
Smoke and of 3 ^Iethyl Iodide Va- 
pour <m Growth of certain Micro¬ 
organisms, xaio. Relation of Den¬ 
sity of Cell Sap to Winter Hardiness 
in Small Grains; U, S. A„ 1217. 
\ .telton, ol Ultra-Violet Rays on 
Ptneap|?ie, Banana,, 


' in Ha-wai, 1218, Physical Factors of 
Tropsim, 1219. Aitidcial Budding 
of Roots, 1220. Influence of Pol- 
Hnisation and other External Fac¬ 
tors on Floral Organs, and Flower¬ 
ing Period: Japan, 1221. Experi¬ 
ments on PneumatocaqDS 1222. 
Selection of Pe-gya Bean witli Low 
Prussic Acid Content, in Burma, 
1227. On the Diffusion of Alumi¬ 
nium-Ions in the Plant World, 1339. 
Experiments on Resistance of Plants 
to Cold, 13^0. Influence of Phy¬ 
siological Condition of Seed upon 
Course of Subsequent Growth and 
upon Yield : Hdect of Soaking Seeds 
in AVater, 1341. Influence of Tem¬ 
perature on Germination of Seeds 
of White Mulberry, 1342. 

Cherry-tree: Plants imported into 
U. S. A., 628, 1086. Acclimati¬ 
sation, Selection and Hybridisation 

. Experiments in Alaska, 638. Pol¬ 
lination in Relation to Commercial 
Fruit Growing.^ X249. 

Chestnut: Hybrid in U. S. A., 286., 
Plants imported into 17 . S, A. 1 10S6. 

Chia, Salvia sp., 138. 

Chicory : New Observations on De¬ 
gradation of Inuiin and “Inulids'' 
in Chicory Roots, 746. 

Chili; Some useful Plants, 1248; Oil 
seed, Madia sativa^ i. 

China: Cotton Industry, 21S. 
Chingma ** Abiitllon Th&ophrasti, 62S. 

Chloris acicuiaviSf 41 y. C. Gaymm, 
296. C. itumaia^ 417, C. virgata^ 
62B. 

Chryso}nyia macellaYia, 304. , 

Cicer arietinum, 1353 * 

Cider : Value of Cider Apples,' Perry 
Peats, and their respective Pomace 
as Food or Farm Stock, 68. Con¬ 
tribution to Study of Alcoholic 
Ferments, 213. Contribution to 
Study of Alcohols of Cider, 214. 
Production of War Alcohol with 
Perry Pears, 215. 



Cinchona : Introduction into Mada¬ 
gascar, 1247. 

Chna latifolia,- Slender Reed Grass, 
166. 

Citronella, 1360. 

Clinilhis Colocynthis, 994, C. vttU 
^avis, 955 * 

Citrus plants : Bottle Necked Lemon, 
J52. New Plants imported into 
the I nited States, 138, 1086. Rela¬ 
tion of the Transformation and Dis¬ 
tribution of Soil Nitrogen to Nutrit¬ 
ion of Citrus Plants in California, 173. 
Lime fruit (Cifrits Medica var. acida) 
in Nigeria, 254. Citrus Cultivation 
in Surinam, 300. Composition of 
Citrus leaves at Various Stages of 
Mottling, 743. The '' Miaray [Ci- 
ti’ns miamyn, sp.) new Citrus iruit 
of the Pliilippines, 767. Relation 
of Humus Content to Orange Pro- 
, Auction and Hffect of Mulches, 
S40, 

Chusena Lanskm, 628. 

Clover: Bersim, Trifolium alexan- 
5. New Plants imported 
into U. S. A., 138. Red Clover and 
its Varieties in New vSouth Wales, 
979 - 

Cluster of Guar Bean, Cyamopsis 
psoraloides, 1353. 

Coconut: In British Guiana, 497. In 
Sumatra, S32. Danger of Bur}dng 
Felled Coconut Trees between Rows 
of Rubber Trees in Federated Ma¬ 
lay States, lojb. Experiments in 
Growing and Manuring of Coconuts 
in Ceylon, 1235. 

Cocorico; CHnillus vulgaris, 985. 

Cijcos Syagus, 465. 

CoSee : In the New Hebrides, 250. In 
Abyssinia, 763. On the East Coast 
of Sumatra, 832, Coffee. Substi¬ 
tutes Made with Lupin, and their 
Disi^dvantages, 1073, Future of 
the Yemen Coffee Trade, 1242. 

Cogon Grass, Jmpemia exaltata, 53, 

Coix Lacryma^Jobi, 628. 


Colocas&a esottlenia^ 252, 864, 1141, 
1191. 

Colombia ; Origin and Improvement 
of Cattle, roi. 

Colorado Rubber Plant, Hymenoxys 
fioribunda, 1253. 

Colpoi ephahm spp., S80. 

Common Bracken Fein, Pteris aqui- 
hna, X253. 

Common Red Grass, Anmdo Phm- 
gmiies, ' 417. 

Common Wheat Grass, Agropyvum sea- 
btunif 417 . 

Conefiower, Rttdbeck ia occidentalism 166. 

Copal, 51, 1325. 

Copeniicia c^i rifar a, 138. 

Copper: International Trade with 
Sulphate of Copper, 14. On Ab¬ 
normal Kars of Maize obtained from 
Seeds treated with Copper, 149. 
Copper Sulphate hi Spain, 509. 
Copper in certain White Wines, 619. 
685. Production and Consump¬ 
tion of Copper Sulphate and Cop¬ 
per Products in Italy, 1210. Cop¬ 
per and Zinc as Antagonistic A- 
gents to Alkali ” Salts in Soils, 
1332. 

Coprah: Value of Coconut Poonac 
(Coprah Cake) as Manure, 136. Ex¬ 
ports from the New Hebrydes, 250. 
Copra Driers in Jamaica, 346. 

Coprosoma spp., 44. 

Corcliorus spp., 1234, 1357. 

Cofdylim miivisa, 44. 

Corianclnmi sativum ,1^94,1075. 

Cork Industry : Cork Fir, Abies an- 
sonica argentea, 428. Forest Yield of 
Public Land in Spahi, 517. Worlds' 
Production, 1423. 

Conaria mscifolia = C. sarmentosa, 
44 * 

Cornulaca nmmeantha, 994. 

Corylus ferox, 62 S. 

Costilla de vaca, 766. 

Costus speciosus, xigx, 

Cotoneasief microphyUa, 628. 

Cotton: Cultivation in Australia, 5. 
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vSclection for Resistance to Black 
Scale in St. Vincent. East Indies, 
33. Methods for Approximating Re¬ 
lative Toxicit}^ of Cottonseed Pro¬ 
ducts, 64. Bates Big Boll Ame¬ 
rican Variety Tested in Sicily, i6g. 
Cotton Plant as a Honey-Yielding 
Plant, 193. Exports from the New 
Hebrides, 250. Improvement by Se¬ 
lection in India, 410, 411. Selec¬ 
tion of Kumpta Cotton in India, 
419. In British Guiana, 497. Va¬ 
rieties of Hg}^tian Cotton produced 
by ^Mutation, 520. Relation * of 
Weather to the Amount Ginned 
during certain Phases of Harvest, 
622. Cotton in Algeria, igiy, 865. 
Lint Percentage and Lint Index and 
]\Iethods of Determination: U. S, A., 
866. Time at which Cotton uses most 
"Moisture, 982. Cotton ]Mill In¬ 
dustry of the World, 3:042. Pro¬ 
duction in Cyprus, 1075. Cotton 
Growing in Venezuela, 1232. Aera¬ 
tion of Soil and Amount of Growth, 
133X. Possibilities in Cambodia, 
1355, Deterioration of Egj^ptian 
Cottons and Remedy, 1356. 

Cottony Panic Grass, Panimm Im- 
cophaeunh 417- 

Covillea giutimsa, 188. 

Cow Pea, Vignu sinensis, 628, 1353. 

Crataegus pinnatifida, 13S. 

Crotalana juncea, 1234, ^ 357 ^ stria- 
ta^ S32. 

Crown Beard (Srass, Andropogon affi- 
nis, 417. 

Cuba: Rhodes Crass (Chloris Gayaua), 
1231. Experimental Cultivation of 
Jute, Malva, and Sunn Hemp, 
1234 - 

Cucumber: Calcium content, 966. 

Cucmnis myriocarpus, 308* 

Cucufhita Pepo, 628. 

spp., 1192, Cause of Proteosoma 
IfifiesctiOT 1260. 

Cfminum, 994 , 1075 .^ 
erf Etetich Guiana, 1x92. 


Cu-nau, 1236. 

Ciipressus sempervivens, 994. 

Cut Throat Grass, Panicum Combsii, 
1000. 

Cyamopsis psoralioides, 1353. 

Cyanainide, see Manure Nitrogenous. 

Cyanauric xlcid: Isolation from Soil, 
1205. 

Cynodon Dactylon, 417. 

Cynomorium coccineum, 994. 

Cyperns spp., S69. 

Cyprus: Agriculture and Forestry, 376. 
Sericulture, 79Q. Agricultural Pro¬ 
ducts, 1075. 

DACRYDIVM CUPRESSIM M, 44. 

Daefylis glomeraia, 13S, 417. 

Dairv-ing: :Milkmg by Machinery, 71. 
Milk Producers Problems in U. S., 
91. Dairying Industry in S. Africa, 
222. Detection of Lime Used as 
a Neutralizer in Dairy Products, 470. 
Determination of Bacteria in Ice 
Cream, 471. Dairy Inspection in 
the U. S., 574. Daily per Capita 
Consumption of Milk in Conuecti- 
cut, U. S. A., 575. Pasteurisation 
of Cream, 579. Test of Three Pro¬ 
tein Concentrates and Two Legumin¬ 
ous Roughages in ]Milk Production, 
66 p Role of Water in Dairy Co\v*s 
Ration, 666. Influence of Parturi¬ 
tion on the Composition and Pro¬ 
perties of Milk Fat of the Cow, 667. 
Organisation of Ten Dairt Farms 
in the Bluegrass Region of Kentu¬ 
cky, 683. Determintion of Fat in 
Certain Milk Products, 697. Estab¬ 
lishment and Management of Dairy 
Farm in India, 791. Testing of 
Purebred Dairy Cows in New Zea¬ 
land, 792. Development of Covv- 
Testirtg Associations in U. S. A., 
793. Goat Milk Records of the 
New York Agricultural Experi¬ 
ment Station, 794. Substiute for 
Rennet extracted from Berries of 
Solatium ekagnifolinm, 820. Rela- 
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tion of the Quality of Proteins to 
Milk Production, SSS. Studies in 
Cost of Market Milk Production in 
U. S. A., 902. Methods adopted in 
the Production of ‘'Clotted Cream’* 
in Devonshire and Cornwall, En¬ 
gland, 911. Condensed Mik Industry 
in Japan, 1164. Churning of Sweet 
Cream and Acid Cream, 1166. Pre¬ 
paration of Homemade Rennet, 
1167. Effect of Heat on Citric Acid 
Content of Milk, 1285. Method of 
Counting Bacteria in Raw or Pas¬ 
teurised :Milk, 1286, Improvised 
Pasteurising Plant, 1403. Refracto- 
nietric Estimation of Milk Sugar, 
1417. Manufacture of Casein from 
Buttermilk or Skin Milk, 1420. 

Danthonia nen^osa and D. pemcillaia, 
417. 

Dasheen, Colocasia escnlenia, 252. 

Daphne Mezereum album, 428. 

Datura Stramonium, 994. 

Daucus brachiaius, 417. D. Carota, 628. 

"Debab”, 1368. 

Delphinium exaltatum, 55. D. spp., 

1353. 

Dendrocalamiis Hamiltonii, 62S. 

Denmark: Production of Forage Plant 
Seeds, 522. 

Deschampsia airopmpurea, D. caespi- 
iosa and D. elongaia, 166. 

Development of Agriculture; Agri¬ 
cultural Wealth of New Hebrides, 
250. Agriculture in Crete, 375. A- 
griculture and Forestry in Cyprus, 
376, 1075, Agricultural Develop¬ 
ment of British Guiana, 497. A- 
gricultural Development of East 
Coast of Sumatra, 832. Organisa¬ 
tion of Colonial Agriculture in Indo- 
China and France, 1068. Native 
Agriculture in Cochin-China, 1190. 
Foods of Tonkin, 1191. Agricultmal 
Journey through the Belgian Congo, 

ms- 

Dsymxia coaf&taia, 296. 

Dick^achne crinita,' ^1% 


Dillenia peniagyna, 62b. 

Dioscorea, S64, 1191, 1236. D. alata, 
13S. 

Diospyros sp., 138. 

Diotis maritima, 994. 

Diplachne ^usca, 417. 

Diplokeleba florihunda, 

Dirca pahisivis, 428. 

Disiichlis maritima, 417. 

Distillation, Drj^-of Wood in Sweden, 
page 7. 

Distillery: Use of Horse Chestnuts for 
the Production of Alcohol, 94. U- 
tilisation of Acorns by Alcoholic 
Fermentation, 95. Contribution to 
the Study of Alcohols of Cider, 
214. Contribution to the Study of 
Alcoholic Ferments, 2x3. Alcoholic 
Fennentation of BanaT:a Alust, 
568. Production of Alcohol from Al¬ 
gae, 569. Utilisation of Sisal Waste 
for Production of Alcohol 904. In¬ 
fluence of Vegetable Function of 
Yeast on Yield of Alcohol: New 
Interj>retation of Fermenting Power* 
1034 - ^ 

Divi-divl, Caesalpinia coriaria, 1363. 

Distomatosis see Hygiene of Eivestock. 

Docophorus communis, 880. 

Dog: Anaplasmosis, 57. Myasiscaus¬ 
ed by Gasirophilus iniestinalis, 58. 
Two Flukes from the Dog, 1132, 
New Disease in Senegal, 1375. 

Dolichos: DoHchos melanophihalmus 
and the Asparagus Bean, 51. D. bu 
floras andD. Lahlab, 1353. D. Hosei, 
628. 

Dominican Republic: Cacao, 530. Pro¬ 
duction of Divi-divi, Caesalpinia co- 
riaria, 1363- 

Doom-boorn ”, Acacia horrida, 628. 

Drop-seed Grasses, 18S, 

Dry Fanning: Irrigation of Semia- ^ 
rid Soils, 134, 207. Trausfonnatiou 
and Distribution of $oil NjLtro^n, 
173. Dioscorea alata prodticed^ 
^uid Soils, 138. Cultivatic^ of 4 ^ 
falfa in Ohsis of Tripcfli, 165, jNiW 
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Experiments in Dry Farming in 
Italy, 504. Saltsto Vege- injurious 
tation and their Relationship to 
Irrigation of Arid and Semi-arid 
Regions, 728. Plants of the Arid 
Districts of North. Mexico suitable 
for Saline Desert Soils, 766. Dry 
Farm, Crop Rotations, and Cul¬ 
tural Methods, in IT. S. A., 1084. 
Drying: Copra Driers, 335, Chiesa 
Drier mth ^Multiple Recipients, 
1037. Use of Potato-Drying Plant 
in Rhodesia, 1038. Drtnng Veget¬ 
ables, 1039. Scott Process and Plant 
for Drying Potatoes, 1152. Ec[uip- 
iiient for Commercial Evaporation 
and Drying of Fruit in U vS. A., 1404. 
Diigaldia Hoopesii, 1253. 

Dutch East Indies: Cultivation of 
Santalum album, 5. Production of 
Tapioca, 1354. Production of 
Plant Essences, 1360. Acetic Acid 
J Manufacture on Rubber Estates, 
1414, 

Dxitaua praeau', 772. 

Bye Plants see Tanning and Colour¬ 
ing Matters. 

EARtH Grab M-vrti. 1023. 
Ecdewcolea monostachvu^ 5 , 
Echiuopogon ovaiits, 417. 

Edible Plants See Horticulture. 

Eggs : Photographic Analysis of Dried 
or Fresh Eggs, 223. Dried Eggs, 224. 
Researches on the Physical and 
Chemical Constants of the Oily 
Matter of the Egg V* Eieroi *'), 917 ; 
PrevServed Liquid Eggs, 1421. 
Egypt: Production of Wheat and 
other Cereals, 5. Flax growing, 5. 
Production of Natural Phosphates, 
14. Study of Some Egyptian Farms, 
901, Selection and Improvement 
of Cotton Plant, 1356. Deteriora¬ 
tion of Egyptian Cottons and Re¬ 
medy, 1356, 

BJow, or ** EJu from Paha, 


Elaeis : E. ^mneens%s„ 465. Cultiva¬ 
tion in Sumatra, 832. E. Poissoimn^ 
New vSpecies of Oil Palm, in the 
Cameroons, 986. 

Elaeocafpus daniatus, 44. 

Electricity: Electrocultural Experi¬ 
ments in Great Britain and France* 

I o. Electrieal Stimulation of Crops, 
255. Electric Farming in U. S. A., 
383. Application of Electricity^ to 
Agriculture in France, 453. Elec¬ 
tricity in Agriculture: Consump¬ 
tion, Distribution and Ploughing. 
891. Experiments on Electro-cul¬ 
ture of Growing crops, in Scotland, 
1065. Electric Ploughinsr vSet ,12^2 

Elemi, 53. 

Elephant’s Grass or Napier’s Fodder 
Grass, PennisBimn pnrpurextm, 296. 

Elephant Ear Plant, Colocasia esc it-- 
lenta), 864 

Eleusine cmohikt, 417. 

Elk Grass, Garage Geyevi, 166. 

Elymns arenurms, 417. E. glaucus^ 
15 ^* 

“ Enfermedad de los Rastrojos 
Stubble Disease, 1254. 

Emieapogon mollis^ in Ascension Is¬ 
land, 980. 

Eragrosiis Brozmii, 417, E. curvitla, 
296. 628. E. lacunaria, 417, E. lep^ 
iosfachya, 296, E, pUosa, 417, E. 
Poa, 62S, Eragrosiis spp. and Fodder 
Value, 163, 296. » 

Eremociirus glaxtca^ 138.. 

Erianthus mfipikis, 628. 

Erioboirya peiioUta, 628. 

Eriochloa snbglabra, 628. ' 

Eriosoma lanigem, 628. 

Erodium cygnomm, 417. 

Eruca saiiva, 1075. 

" Espina de corona ’% Carugandm 
apncrphoidas, 772. 

" Espinillo arotmta Acacia Aroma 
=s A, macractintha^ 772. 

Eucalyptus: Hybrids observed Chiefly 
in Algeria, 521, 

Eugenia cantpesms^ 138, H, edulis. 



— 23 — 


. 772- E, G2iab2iu and E. ptingens.j'ji. 
E, Mmre, Eugertict spp.,44,138. 

Euonymiis spp., 638. 

Eupatori%mz sp.. 772. 

Euphoria cinerea, 13S. 

Eiifithrema pancreaiicnm, 1372. 

Brapomtor, Eichenberger Electric, 
1276 

Experimental and Analytical Work: 
Recent Investigations and Obser¬ 
vations made at the Imperial Ins¬ 
titute, London, 5, 254, 1075, 1325. 
Agricultural Education in the TJ. 
S., 12 j. Electrical Stimulation o£ 
Crops, 255. Electric Farming in 
United States, 383* Report on 
Agricultural Control Stations of 
HoEand for Year 1916-1917, 620. 
Experimental Projects of Division 
of Pomology of University of Ca¬ 
lifornia, 724. Investigations into 
the Possibilty of Calculating the 
Experimental Error in Field Ex¬ 
periments, 954. Agricultural Ex¬ 
periment Stations of Canada, 955. 
Experiment Station in Belgian 
Congo, 3319. 

FaGOPYEISMITS^IN C^lSiABA, 54. 

Fagrma jmgfms, 832. 

False Hellebore, Veratrum vivide^ 166 

Fats; Turtle Fat, 79, Pigs* Fat 
Lard Produce at Tonldn, 1191. 

F^eds; Dietary Properties of l\Iix- 
tures of Maize Kernel and Beans, 2. 
War Bread (unsalted Ehne Bread)/ 3. 
Nutritive Value of the Soy. Beau, 4. 
Distribution in Wheat. Rice and 
Maize grains o£ the Substances the 
Deficiency of which in Diet causes 
Polyneuritis in Birds, and Beri-heri 
in man., 125. Digestibility- of the 
Dasheen, 252. Minimum Reqtdre- 
ments of tlie Two Unidentified pie- 
tary Factors for Maintenance as 
Contrasted with Growth, 377. Bio¬ 
logical Efficiency of Potato Nitro¬ 
gen, 378. Food Vaiue of Whole-' 


meal and of S5 Flour as compar¬ 
ed with White Flour, 379. Toxic 
Bread and Flour; Detection and 
Estimation of Sapotoxins, 3 So. 
Public Health Studies Concerning 
Cheese, 499. Digestibility and Uti¬ 
lization of Egg Proteins, 500. Vi- 
tamine Content of Brewer's Yeast, 
501. Nutritive Value of Yeast; 
Polished Rice and Mliite Bread 
as determined by Experiments 
on Man, 6r6. Digestion of Aleu- 
rone Cells incorporated in 85 % 
Bread: Experiments in France, 617. 
Physiological and Pharmacological 
Studies on Coal Tar Colours, Ex¬ 
periments with Fat-sohible Dyes, 
618.. Copper in Certain Wines, in 
Chocolate and in Beans, 619, 685. 
Stabilit}’- of growth promoting subs¬ 
tance in Butter Fat, 660. Chemi¬ 
cal Nature of Vitamines. Isome¬ 
rism in Natural Antineuritic subs¬ 
tances, 719. Experimental Studies 
on Food Value of Bran in Prance, 
720, Determination of the Indi¬ 
gestible Residue in vitro by the 
Action of Pancreatiu on Wheat or 
its AElling or Baking Products, 721. 
Value of Yeast Vitamine Fraction 
as a vSupplement to Rice Diet, 835. 
Studies on the Digestibility of Some 
Nut Oils, 836. Experiments on the 
Digestibility of Fish^ 837, ' On the 
Possibility that Mau can Eve on a 
Diet containing no Fat: researches 
in Denmark, 951. The Feeding 
of Cattle and Barlow's Disease 
in Children caused by Milk, 952, 
Bacterial Predpitins and the De¬ 
tection of Bact, bohilinus in Pre¬ 
served Foods by the Thermo-Pre¬ 
cipitation Method, 953, 1047. Ef¬ 
fect of Time of Digestion on the Hy- 
drolyds of Casein in the Presence 
of Starch, loro. Infiuence of Foi^ 
on the Vitamine Content of Milk, 
952s roll. Rice and tte Chemisiry 
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of Food, 1072. Coifee Substitutes 
Made with Lupin and their Disad¬ 
vantages, 1073. Foods of Tonkin^ 
1191. Vitaniines and Symbionts- 
Action of S^Tubionts on Consti¬ 
tuents of Fats, T194. Studies on 
Nitrogen Poisoning. 1195. Compa¬ 
rative Influence of Carbihydrates 
and Fats on the Utilisation of Food 
Proteins, 1196. On the Minimum 
of Sugar in Diet and Hitherto Un¬ 
considered Sources of Carbohydra¬ 
tes, 1197. Food Value of Banana, 
119S- Utilisation ot the Serum of, 
the Horse for Human Nutrition, 
1321, Commercial Pulse Crops 

1353* 

Feeding of Live Stock: On the Im¬ 
possibility of Watering the Milk by 
gi^nng Large Quantities of Water 
to the Cow, 63. Methods of Ap¬ 
proximating the RelativeToxicit}^ of 
Cottonseed Products, 64. Effects 
of Feeding Calcium Chloride to Do¬ 
mestic Am’mals, 187. Iron as An¬ 
tidote to Cottonseed Meal Injury,’ 
306. E&ct of High Temperature 
on the Nutritive Value of Foods, 
313. Supplementary Dietary Re- 
lationsliip between Leaf and Seed 
contrasted with Combinations of 
Seed with Seed, 316. Availability 
of Energ}’ of Food for Growth, 441. 
Feeding of Young Ciiicks on Grain 
^Mixtures of High and Low Lj’sine 
Content, 442. Relative Value of 
Certain Proteins and Protein Con¬ 
centrates as Supplements to Maize 
Gluten, 443. Nutritive Properties 
of KafErin, 444. Nature of Dietary 
Deficiencies of Oat Kernel, 547. 
Feeding Experiments on Substitu¬ 
tion of Protein by Definite Mixtu¬ 
res of Isolated Ainino-Acids, 548. 
Fat Assimilation, 549. Amino-Acid 
Minimuni for Maintenance and 
Growth as Exemplified by Further 
Experiments with Ly^e and Try- 


tophane, 657. Effect of Amino- 
Acid content on the Diet and 
(kowUi of Chickens, 658. Studies 
on Nutritive Deficiencies of Wheat 
and Grain Mixtures and Pathologi¬ 
cal Conditions produced in Swine 
by their Use, 659. Stability and 
Growth Promoting Substance in 
Butter-Fat, 660. Vitamine Favor¬ 
ing Growih. Isolated from the 
Pancreas of the Sheep, 661. Stu¬ 
dies of Cotton-seed as Food, 663. 
Studies in Calcium and ^Magnesium 
Metabolism, 781. An Experimen¬ 
tal Chronic Beriberic Syndrome, 
S34. Study of the Dietary" Essen¬ 
tial, Water Soluble B., in relation 
to Solubility and Stability towards 
Reagents, 881. ComparatU'e Study 
of the Behaviour of Purified Pro¬ 
teins towards Proteolytic Enzymes 
882. Study of Proteins of Certain 
Insects with Reference to their 
Value as Food for Poultry, 883. 
Utilisation of Fann Wastes in 
Feeding Live Stock, in U. S. A., 8S4. 
Aquatic Plants which may be 
Used as Food for Cattle; Investi¬ 
gations in Holland, 1012. Diges¬ 
tible Hay Cake and Hay Paste, 
1013. Albuminoids in Feeding of 
Live vStock, 1133. Treatment of 
Lupins to eliminate their Toxic 
Properties : Researches in Holland, 
1134. Fodder: Value and 

Utilisation of Vine Leaves. iiS 5 - 
Tree Leaves in Live Stock Feeding, 
1136. Stock-poisoning Plants of 
the Range, U. S, A., 1253. Acoms 
as Food for Poultry, 1262. Re¬ 
searches on Utilisation of Inosite by 
the Animal Organism, 137S, Die¬ 
tary Qualities of Barley, 1379. 
Cleaning and Crushing of Locust 
Beans and Removal of their Ker¬ 
nels. 1380, Value of Bulbs as 
Cattle Food: Investigations in Ne¬ 
therlands, 1381. Substitutes in 



Swine Feeding, Canada, 13S6. Fish 
Meal as Feed for vSwine, 13S7. 

Feiioa Sellowiana^ 628. 

Fennec Fox, in Captivity to replace 
the Domestic Cat, 1266. 

Fermentation : Autolysis of Yeast and 
the Influence of its Products of 
Proteolj'sis on Development of 
Yeast and Lactic Bacteria, 341. 
Alcoholic Fermentation of the Je¬ 
rusalem Artichoke, 462. Alcoholic 
Fermentation of Banana [Must, 568. 
Fermented Drink from Lithvaea 
molle^ 124S. 

Feshica anmdinacea, 296, F, elatior, 
138, F. idahoens, 166, F. litioralis, 
417. F. viridula, 166. 

Fibre Crops: Composition and Value 
of Fibres from various sources, 5. 
Xevr Varieties imported into U. S* 
A,, 138. Note on the Fibre of 
Wyigliiia amianiensis, 348. Plants 
introduced into U. S. A. in 1917, 
628. Cultivation of Combo as Tex¬ 
tile Plant; Experiments in Mexico, 
867* Zapupe, 983. Mulberry as 
Textile Fibre Plant, 984. Expe¬ 
rimental Cultivation of Jute {Cor- 
chorus olitorius), “Malva” {Uremia 
hbaia) and Suim Hemp {Crotalaria 
juncea) in Cuba, 1234. Fibres from 
the Belgian Congo, 1325. Four 
Large Scale Textile Crops: Jute, 
Crotolaria, Hibiscus, Sesbania, with 
a Note on Abroma, at Tonkin, 1357. 

Figs: Results obtained in Italy from 
sowing Wild-Fig Seed, 532. Plants 
introduced into U. B. A., 1086 

Finger Grass, Eleusim cmciata, 417. 

Fingerhuthia africana, 628, 

Fir: At the Arboretem of Vilmorin, 
428. Douglas Fir; Importation and 
Culti\^ation in Central Europe, 997. 

Fire: Prevention and Fire Fighting 
on the Farm, IL S, A,, 457. Forest 
Fires, in 0 . S. A*, 1915, 540. 

Fireweed, Chammnenan augustifo- 
lium^ 166 . ■ . ‘ ' : ' ’ ' 


Fire Willow, Salix Scoulenaua. 166. 
Fish Culture : Carp -Breeding in 
Transplanted Rice Fields: Experi¬ 
ments at Vercelli, Italy, 78. Rais¬ 
ing of Leather Carp and Black 
Bass in Sologne, France, 677. Pre- 
‘ serving Fish ^vithout Ice, 7 0 2. Sup¬ 
ply of Canned Salmon, in U. S. A., 
703. Problem of Restocking of 
the Alpine' Lakes, 800. Experi¬ 
ments on the Digestibility of Fish, 
S37. Researches on Specific Dis¬ 
tinction between the River Trout, 
Lake Trout and Sea Trout, and 
the Acclimatisation of Fresh Water 
Trout to Salt Water, 1142. Death 
of Carp Suffering from Cyclochae- 
tosis, 1143. Fish and vShrimp Pas¬ 
tes, at Tonkin, 1191. Complemen¬ 
tary Notes on Fish Breeding in 
Rice Fields in ^ladagascar, 1265. 
Fish 3 ^Ieal as a Feed for Swin^, 1387. 
Flour, see Bread-making. 

Flourensia ccrnua^ 188. 

Fly-Belts: Tsetse Flies and Fly- 
Belts, in Africa, 1320. 

Flax : Cultivation in Egypt, 5. Flax- 
wilt {Fusariim Lini); Study of Na¬ 
ture and Inheritance of WUt Re¬ 
sistance, 283. Production in Italy, 
1233. Utilisation of Stalks of Flax, 

1325. 

Forage Crops: Food value of Waste 
Leaves of Different Varieties of 
Cabbage; Investigations in Holland, 
65. Acorns and Beechnuts as Food 
for Cattle, 66, Pulpy Mesocarp of 
Fruit of Ricinodendron Rautamii 
as Cattle Food, 67. Value of Cider 
Apples, Perry Pears, and their 
respective Pomace as Food for 
Farm Stock, 68. Price of Feeding 
Stuffs, 1914 to 1917, 91. Camauba 
as Food for Pigs, 138. New Plants 
imported into U. S. A, 3 38. An¬ 
nual Variety of Meiilotus aibu, 164^ 
Feeding Value of the of 

■' the Argentine,: 
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, Bate of Cutting oa Food Value of 
Hay: Experiments in Denmark, 

168, InsuiHciency of Maize as a 
Source of Protein and Ash for 
Growing Animals, i86. Three Fod¬ 
der Pulses at Bihar and Orissa; 

Heth ** (Phaseohts Bicciardiamis 
Ten.), Bhringr [Ph, acomtifohns 
Jacq.) andMashyem Kalai {Fh. caU 
caratus Rosb.), 295. Grass Ex¬ 
periments at Hawkesburj" Agricul¬ 
tural CoDege, 1916-17.. 296. Pro¬ 
duction of Forage Seeds in Den¬ 
mark, 522. Sorghums for Forage 
inS. Dakota, 524 Medtcago falcata in 
U. S. A., 525 : Wageningen Station 
for Ctmtroi oi Feeding StufEs, 620. 
Studies of Cotton-seed as Food, 663. 
Test of 3 Protein Concentrates and 
2 Teguminous Roughages in ^lilk 
Production, 664. Feeding wdth 
Maize Silage and Ground Cotton 
Cake: its Influence on Composition 
and Quality of Butter, 665, 696, 
Experiments on the Cultivation of 
Paspahim dilaiahtm in the Colonial 
Garden of Palermo, 761. Nutri¬ 
tive Properties of Maize, 782. Su¬ 
dan Grass Silage, 783. Food Value 
of Pea Nut, {Amchis hypogaea)^ 
Emieapogoii molhs in Ascension Is¬ 
land, 980. Sunflower Pith as Cat¬ 
tle Food, 1075. Vine Fodder, 1135. 
Tree Leaves in Live Stock Feed¬ 
ing, 1136. Investigations into Com¬ 
position of Seaweed with a View 
to Utilisation as Cattle Food, 1137. 
Various Cakes from Cyprus and 
Africa, 1138. Substitutes in Swine 
Feeding, in Canada, 1386. Micro¬ 
organisms and Heat Production in 
Silage Fermentation, 1422, 
Forestry : Forest Industry in Sweden, 
page 1, Work of Philippine Bu¬ 
reau of Forestry, 53. Bradicatii^ 
Tall Larkput on Cattle Ranges in 
the IF, S, Katkmal Forests, 55. 

Trade of Slam, 174. Forestry 


in Cj'prus, 376. The Arboretum of 
M. P. de Vilmorin at Peranin 
(Saone-et-Loire, France), and Re¬ 
sults obtained there, 428. Forest 
Yield of Public Land in vSpain, 
537. Red Spruce i Pice a rubens 
Sarg): Growth and ^Management in 
U. S. A, 536. Forest Fires in 
U. S. A. in 1915,540. Humiflcation 
and Nitrification in Forest Soils, 
652. Forest Trees of the Argen¬ 
tine, 772. Swiss Forestiy 1914 to 
1917, 773 Forest Trees in Suma¬ 
tra, 832. Douglas Fir: Importa¬ 
tion and Cultivation in Central 
Europe, 997 UtiHsatioii of Dead 
Lea\es of Forests, 1042. Bark of 
Scotch Pine and Spruce, 1252. 
Effect of Grazing upon Western 
Yellow-Pme Reproduction in Na¬ 
tional Forests of Aiizona and New 
Mexico, 1365. National Parks in 
Spain, 1366. 

Prance: Electrocultural Experiments, 
10. International Trade in Ferti¬ 
lisers and Chemical Products Em¬ 
ployed in Agriculture, 14. Enquiry 
of Office of Agricultural Informa¬ 
tion of French jMinistry of Agricul¬ 
ture on Manitoba Wheat, 34. Ma¬ 
chine Cultivation Tests, 81, 82. 
Experiments with Wheats at Ver- 
ri^res, Seine-et-Oise, 157, Hybrid 
Bearers in 1917, 303. Encourage¬ 
ment of Mechanical Cultivation, 
451 Application of Electricity to 
Agriculture, 453. Selection of Re¬ 
sistant Varieties, 519. Direct Bea¬ 
rers in Departments of Iskte and 
Loire, 535, Selection Experiments 
with Two Cultivated Oats, 751. 
State Motorculture, 801. Culti¬ 
vation of Manitoba Wheat in Tou- 
raine, 9784 Organisation of Colo¬ 
nial Agriculture, 1068, FubHc Me¬ 
chanical Cultivation Trials organised 
by Ministry of Agriculture, 1145. 
Production of Agricultural Material 



and Maximum Prices^ cf Agricul¬ 
tural Machinery and Implements, 
1146. Direct Bearers at National 
School of Agriculture, ISIontpel- 
lier, 1250 Trials of Machines for 
Cultivating Vineyards, 1267. Or¬ 
ganisation of Public Professional 
Teaching of Agriculture, 1323. High 
Council of Agricultural Stations 
and Laboratories, 1324. Question 
of Hail-rods and Storms in the 
Gironde, 1326. Tests of some 
Spring Wheats in Vaucluse, 1349. 
Creation of an Interministerial Silk 
Committee, 1391. Tests of the 
Cleveland Tractor, Montpellier, 1398. 

Fraud and Falsification : On the Im¬ 
possibility of Watering aitlk by 
giving Large Quantities of Water 
to the Cow, 63, Methods for De¬ 
termining adulteration of wines, 93. 

Fraxinus flonbm2da, 628. 

Frost, see ] 3 ^Ieteoroiogy. 

Fruit: Analysis of Ash of Skins, 
Rinds, and Stalks of Different 
Fruits, 15. Note on Orange Pip Oil, 
1281, Compositi' n of Bruit Juices, 
12S2. Equipment for Commercial 
Evaporation and, Drying of Fruit, 
IT, S. A., 1404. 

Fruit Growing: Inventory of Seeds 
and Plants Imported by XJ. S. A.,, 
13$, 628, 1086. Irrigation of Or¬ 
chards, U. S, A., 261, Agriculture 
in Crete, 375. Direct Influence on 
Stock of the Sap produced by the 
Scion, 630. Acclimitisation, Se¬ 
lection, and Hybridisation Experi¬ 
ments with Fruit Trees in Ala^a, 
638. Common Honey Bee as Agent 
in *Plum Pollination, 649, 871.- 
Experimental Projects of the Di- 
TOion of Pomology, University of 
California: 724, Pollination of Fruit 
in Relation to Commercial Fruit 
Growing, 1249. Influence of Rainfall 
on Fruit Crop in Norway, 1329. 

FucksH excortimU^ 44. ^ , 


Fimtumia Rubber, 1364. 

Fuvcraea gigantea, 5, 1323. 

Ftisamis acuminanis^ and F, spica- 
tus^ 5. 

GaIvO (Anacolosa luzoniensis), i3(S. 
GaUs of Tamarix ariiculata, 539 
Gambier, in Sumatra, S3 2. 

Gamhma affittis. 251. 

Gases of Swamp Rice Soils, 8^3. 
Gasirophihis spp., 58, 1256, 1257. 

‘‘ Genisteine ” from Scotch Broom, 
1213. 

Geniostoma ligustnjolhmi. Dye Pro¬ 
ducing Plant, N. Zealand, 44. , 

Geranium dissecium, 417. G. viscosis- 
simum, 166. 

Geranium, Pelargonium, 1360. 
Germany;’ Trade in Fertilisers, 14. 
Awards for Location of Workable 
Phosphatic Deposits: 18 
Germination, see Chemistry and Phy¬ 
siology. 

Giant Fesc’ie, Festuca anmdinacea, 
296. 

Ginger, Zingiber officinale, X38, 864. 
Glaciers, Artificial, for Irrigation of 
Mountain Pastures in India, 844. 
Gleditsia sinensis, Chinese Soap-Bean, 
628. 

Globularia Alyssum, 994, 

Glossina see Hygiene, Rural 
Gluten Feed, 664. 

Glyceria fluitans, G. Fordeana, G. ra- 
migera, 417, 

Glycyrrhiza glabra, 994. 

Goats: Pkoplasmosis, 57. Acorns 
as Food, 66. Census in India, 
317. Prevention of Malta Fever 
by Active Immunisation, 381. 
Goat Milk Records of the New 
York Agricultufal Experiment Sta¬ 
tion, 794. Cross between a Goat 
and a Ram, in Brazil, 889. Angora 
Goat in Madagascar, toi6- Cro^ 
between Sheep and He-goat and bet¬ 
ween Goat' and Ratn, 15:40. ,, 

'*Goga% Alhizzim>Em^rm^ 
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Gombo, Cultivation as Textile Plant 
in Mexico. 807. 

Godiocoies huvodou G. nuciocephalus, 
8bo. 

Goniodes uHennedius, 880. 

Gossypol, Toxic Substance in Cot¬ 
tonseed, 1001. 

Grafting, see Fruit Growing. 

Grama Grasses; Black, Buuieloiuierio- 
poda ; Blue, gracilis; Hairy, B, 
hirsiita^ 188. 

Gritdcahts vex-pineh. 8S0. 

Great Britain and Ireland: Electro- 
cultural Experiments, 10. Inter- 

, national Trade in Fertilisers and 
Chemical Products Employed in 
Agriculture, 14. Tobacco Grow¬ 
ing in Ireland 1916, 49. Tractor 
Trials in Scotland in 1917, 199. 
State ilotorcuiture in England and 
Scotland, 554,679. Sulphuric Acid 
and Fertiliser Industries, 740. Agri¬ 
cultural Machinery in the United 
Kii^dom, 1021. Experiments on 
Electrocultuxe of Growing Crops, 
in Scotland, 10S5. Experiment in 
War Time Beef Production, 1384. 

Gooseberry; Varieties and Cultiva¬ 
tion m Indiana, U. S A., 648. 
New plants introduced into U. S. A., 
1086, PolHnation of Fruit in Re¬ 
lation to Commercial Fruit Grow¬ 
ing, 1249. 

Grapefruit; New Trees imported into 
U. S. A., 138. The Wampi ” as 
a Good Stock for the Grapefruit, 
02S. 

Greece: Agriculture in Crete, 375, 

Greenhouse: Effect of Greenhouse 
Temperatures on Growth of Cere¬ 
als, 142. Utilisation of Coal Dust 
for heating Greenhouses, 1416. 

Guabiroba, Campomanesm Femhana, 
i353‘ 

** Guabiyii Eugenia Cu&biiu and E, 
pmgms, 772. 

Guanine; in Gow*^ Milk, 546. 
m FertiHsers. 


Guar Bean, Cyamopsis psorabides 
1353 - 

Guay^acan* Po^l^ena hygrumetncu^ 
124S. 

Gums and Resins; South African 
Gum from White Thom, Acacia 
hotvida, 5. Gums and Resins in 
the Philippines, 53. Gum Arabic, 
from Khartoum, imported into 
U. ?. A., 138. Origen of Resins in 
the Pine, 514.. Yield of Resin from 
Public Eand in vSpain, 537. 

Guiana, British: Agricultural Deve¬ 
lopment, 497. 

Git'zotia abysshiicj^ io75* 

Gutta-percha, 5^. 

H-^brosema Mv^cu, 1370. 

Haemotopmns eiuystermts, 1259. 

Hairgrass, Deschampsia caispttosa^ 166. 

Hairy Grama Grass, BouteJoua Imsuta, 
188. 

Hairy Panic Grass, Panicitm 
sum, 417. 

Hairy vSpinifex, Spmitex hn^satiis,j^jy. 

Halesiii tetrapieni, 428. 

HalophvUimi oermiculare, 994. 

Hamayndis vn^iinca, 428. 

Hange-hange shrub Genisbma ligus- 
intoliiim, 44. 

Harrow, see Machinery and Imple¬ 
ments. Agricultural. 

Haw, Chinese, Crataegus pmnatifida, 

33'’- 

Hawai: Native Bananas, 533. 

Hazel; Plants introduced into U. S. A,, 
628, 1086. 

Hedgehog (rraf^s, Echmopogon ovatus, 

*4x7- 

Heistenu sp,, 1075. 

Hemp; Ambari or Deccan IJenip, 
Hibiscus cannuhinus, U. 420. Hemp 
Harvester, S08. 

Hemarihina compressa, 417. 

Henbane. Indian, 1075, 

Heredity see Breeding. 

Hevea : In British Guiana, 497. He- 
Via Rubber in Sumatra, 82. Oil 



29 - 


Content, Keeping Qualities and 
ConxQiercial Possibilities of Para 
Rubber Seed , 9 ^ 7 - Ejects of Tapp- 
ing and Wintering on the Food Re¬ 
serves of Hevea^ gSS. Experiments 
w.th Hevea in the Dutch East In¬ 
dies, II16, Cultivation at Tobago 

1364* 

Hibiscus : Composition and Value of 
Fibres from Various Sources, 5. 
H, SahdaviQd, 138. Ambari or Dec- 
can Hemp, Hzbisctis cannabinus^ 
in S. Africa, 420. Hibiscm spp. as 
Textile Plants, 867, 1357 

Hide and Skins: Importance of Hogs 
for Meat and Hides Supply, 191. 
Indian Hide and Leather Trade, 
699. 

Hienicitim cymglossoides, 160. 

High Huckleberr3% Vaccviium niem- 
branaceupn, x66. 

Hilana mutica^ 18S. 

Himalaj^an Edible Pine (Neosia), Pi- 
nus Gemrdiana, 1325. 

Hinan Slnall Tree, Elaeocarpus den- 

tatHS, 44- 

Holland see Netherlands. 

Holothuria, 1191. 

Honduras: Cultivation of Tobacco, 

764. 

Bother’s Fescue, Schoenodonts Hooke- 
nanus, 296. 

Horticulture: Dolichos as Vegetable 
in Italy, 51. Simple Method of 
Farcing Rhubarb in the Open Air, 
52. New Plants imported into XL 
S. A., 138, 62S. Mitsuba ^Derhiga 
canadensis) introduced into XJ, S. A. 
from Japan, 1086. Chemical Com¬ 
position of Loganberry, and Use, 
1124. 

Hops: Cultivation in Galicia, Spain, 

531- 

Hops Horsetnint, Agastacke urtkifo- 
lia, x66* 

Horses: Properties of Serum against 
Glanders, 56,175,176. Horse Ana- 
plasmosis, 57. Acoms as Fcbd for^ 


Horses, 66. BeiraoHotse in 

Portugal, 70. Poisoning b^^ Pas- 

palum distichuni parasitised hj 
Ushlagopsis deUquesceus^ 179. Ei- 
fects of Feeding Calcium Chloride, 
187. Census in India, 317. Use 
of Certain I^Iarine Algae for Feed¬ 
ing Horses, 320. Ljnnphangitis, 
176,177,17s, 310, 311,43.^. Draught 
Horse Industry, page 530. In Bri¬ 
tish Guiana, 497. Infectious Abor¬ 
tion in Mares, 656. Potato Peelings 
as Coarse Fodder; Researches in 
Holland, 786. Oatless Rations for 
Draught Horses, 886. On a ]Mite 
of Genus Tyroglyphus, Accidental 
parasite, 1130. Parasitic Poison¬ 
ing, 1256,1257. Bndogiubular Pa¬ 
rasites of Horse in Morocco, 1369. 
On Ocular and Locomotor Trou¬ 
bles in Equine Trypanosomiasis, in 
Morocco, 1367. Etiological Cause 
. and Treatment of Granular Der¬ 
matitis, 1370. 

Horse Chestnuts, Use for Production 
of Alcohol, 94. 

Horse Grain, see Dolichos. 

Humidity of Soil: New Experiments 
in Dry Farming in Italy, 504. 

Humus, see Soil. 

Hunbang, Ale%wites moluccana^ 53. 

Himgarian Millet, Setana italicUy 296, 

Hydraulics : Construction and Use of 
Farm Weirs for measuring small 
Streams of Irrigation ’Water, in 
U. S. A., 9. Practical Information 
for Beginners in Irrigation, 133. Ir¬ 
rigation of Semiarid Soils by means 
of Wind Engines, in U. S: A,, 134. 
Drainage Ditching of Irrigated 
Lands in Colorado, U. S. A., 506. 

Hydrocyanic Acid : Isopymm fmm- ^ 
fioides new Hydrocyanic Acid con- 
tapiing plant, 22. CyatK^enesis in 
Plants,, 512, 1093, Separation of 
Autogeneous and added Hydro^a- 
nic acid from certain PtetTfemies, 

' 629. Ptu^c^Acid Ofetent la'' 
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Phaseolus lunains^ var. in Burma, 
1227, 

Hj’drology: Relation of Movement 
of Water in Soil to Hygroscopicity, 
128. Colorado River and its Uti¬ 
lization, 735. Schemes for Bar- 
lage-Reser^'-oirsinTunis, 735, Eva¬ 
poration from Surfaces of Water 
and Biver-Bed Materials, loSi. 
Drainage in Canada, 10S3. 

Hygiene of Dive Stock : Studies on Fa- 
gopyrismus and Similar Affections 
in Canada, 5.4. Eradicating Tall 
Daskspur on Cattle Ranges in U. S. 
Xational Forests, 55. Properties 
of Serum of Animals Hyperim- 
munised against Glanders, and the 
Choice of Animals for the prepara¬ 
tion of Such Serum rich in Suita¬ 
ble Antibodies, 56. Endoglobular 
Parasites causing Disease of Ani¬ 
mals in Russian Turkestan, 57. 
Xotes on Bots, GasiYOphilus spp., in 
U. S. A., 58. Mortality of Rabbits in 
Wet Years through Coccidiosis, 60. 
Intestinal Parasites of Poultry, Pre- 
\ention and Treatment, 61. Reac¬ 
tion produced by Intra-Palpebral 
Injection of Mahein. 175. Intra- 
Palpebral Reaction in Diagnosis of 
Epizootic E%nnphangitis, 176, Treat¬ 
ment of Epizootic Lymphangitis 
by means of Autolysed Extracts of 
Yeast, 177. Leucocytotlierap}^ or 
Aseptic Pyotherapy ; its use in cer¬ 
tain cases of Equine Lymphangitis, 
178, Poisoning of a Horse caused 
by eating Pas pedum disiichum pa¬ 
rasitised by Ustilagcpsis dehqms- 
cens, 179. Study of Bacterium Pid- 
lorum infection, 180. Screw Worms 
and other Maggots affecting An¬ 
imals, U, S. A., 304. Cause and 
Prevention of Hairless Pigs ^ U, 
S* A., 303, Iron as an Antidote 
to Cottonseed Meal Injury, 306. Poi- 
Properties of Two-Groov¬ 
ed Itilfc Vetch {Astragalus buuka- 


fits), 307. Experiments on Report¬ 
ed Poison of Wild Melon or Paddy 
Melon”, Cucimns mynocarpus^ 
Australia, 308. Pyotherapy in Tre¬ 
atment of Harness Wounds; some 
Considerations on Efficacy and Ab¬ 
solute Xon-Specificity of Anticr37p- 
tococcal Pyotherapy on the Horse, 
309. Curative Tieatment of Epi¬ 
zootic Lymphangitis by Vaccino¬ 
therapy , Preparation of Polyva- 
rent Pyovaccine, 310. P3"otherapy 
in Epizootic Lymphangitis ,* Rese¬ 
arches in Itah% 311, Vitality of 
the Rinderpest Virus outside the 
Animal Body under Xatuial Con¬ 
ditions, 312. Tubercolosis in Ca¬ 
mels, in Egypt, 313. Experimental 
Feeding of Sheep with Two Poison 
Plants: Wild Indigo [Swainsonia lu^ 
teola) and Xative Wild Tobacco 
{Sicotmna suaveolens) in N. S. 
Wales, 432. Parasitic Nematodes 
in the Belgian Congo, 433. Cul¬ 
ture of Parasite of Epizootic L}"m- 
phangitis and Experimental Produc¬ 
tion of the Disease in the Horse, in 
France, 434. Immunisation of Go¬ 
ats against ]\Ialta Fever by Vaccin¬ 
ation, 435. Contagious Septicae¬ 
mia of Swine in Morocco, 436. 
Avian Blood Parasites in French 
Guiana, 437. Chicken-pox of Poul¬ 
try, in Canada, 438. I/ime Sul¬ 
phur Dips, 541. Toxicity of Ca¬ 
rotin, 542. Studies in Blackleg, 
{vSymptomatic Anthrax) Immunis¬ 
ation with Special reference to 
Blackleg Filtrate, 543. On the 
Possibility of the Passage of Trypa¬ 
nosomes into IMilk, 54.^. Studies 
in Forage Poisoning, 653. Toxic 
Action of Thiaspi alhaceim and the 
Active Principles of some Poisonous 
or Suspected Crudferae, 654. Re¬ 
searches on the Malady “ Trembles " 
or ” Milk Sickness ” caused by 
Eupaionum ageratoides in North 
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Carolina, U. S. A., 655. Investiga¬ 
tions on the Etiolog}^ and Control 
of Infections Abortion in Mares, in 
Kentucky, U. S. A., 656.. Studies 
on Toxicity to Insects of Various 
Organic Compounds, 774. Obser¬ 
vations on the Immunity to Rinder¬ 
pest of the Nellore (Indian) Cattle 
and of the Nellore-Native Grade 
Crosses, in the Philippines, 775. 
Ofncial ISIeasures adopted in the 
Argentine for the Control of Tick 
Transmitting ‘‘ Tristera 776. Pa¬ 
thogenic Action of Ixodids, 777. 
Thyroid H3rpeiplasia and the Rel¬ 
ation of Iodine to the Hairless Pig 
Malady, 778. Poultry Parasites, 
779. Observations on Abortion Di¬ 
sease, U. S. A., 875, Contribution 
to the Study of Mortality of Calves: 
Coli-bacillary Broncho-pneumonia, 
876. Method of freeing Pigs from 
Lice, 877. On the Hereditary Trans¬ 
mission of Rabies, 878. Studies 
on Sarcoma in Chickens, 879. Pu¬ 
rifying Water for Stock, 999. Cut¬ 
throat Grass [Panicum Combs li) and 
Salt Sickness; Investigations in 
U. S. A., 1000. Gossypoi, Toxic 
Substance in Cottonseed, 1001. 
Observations on Etiology of Epi¬ 
zootic Lymphangitis, 1002. Pre- 
liminaay Report on the Virulence of 
Certain Body Organs in Rinderpest, 
1003. Observations on Control of 
Rhipicephalus mmulatus austraUs 
in Queensland, Australia, 1004. 
Thymic Acid and Thymol in Treat¬ 
ment and Prevention of Intestinal 
Coccidiosis of Cattle, 1005. Life 
History of A scans iumbrwoides and 
Related Forms, 1006. Aharon 
Toxic Constituent of Intestinal 
Worms, Especiall}^ of Ascarids, and 
its Biological Action, 1007. Im¬ 
munity Studies on Anthrax Serum, 
1126. On the Possibility of Post 
Mortem Generalisation of the Virus 


of Rabies, 1127. Bihcacy of some 
Antheknintliics, 112S. Destruction 
of Ticks found on Domestic Animals 
in New Zealand, 1129. On a ^lite 
of the Genus Tyroglyplius, an Ac¬ 
cidental Parasite of the Horse, 1130. 
Experiments on the Treatment of 
“ Tristeza ’’ in the Argentine, 1131. 
Two Flukes from the Dog, 1132, 
Stock-poisoning Plants of the Range,, 
in U. S. A., 1253. The “Enferme- 
dad de los Rastrajos ” or '' Locura 
de los Caballos ’’ in Maize Growing 
Regions of the Argentine, 1254. 
On the* Isoanaph3^1actic Poisoning 
due to certain Immunising Serums, 
1255. Anap»hylactic Nature of Pa* 
rasitic Poisoning, 1256. Biological 
and Control Studies of Gastrophihis 
haemovvoidahs, 1257, Experiments 
in the Transmission of Trichinae 
m the IT. S. A,, 1258. Cattle Lice 
and How to Eradicate Them, 1259. 
Avian Malaria caused by PlasniQ- 
dium relicium (Proteosoma), 1260. 
On Ocular and Locomotor Troubles 
in Equine Trypanosomiasis, in Mo¬ 
rocco, 1367. On Mortalit}'' from 
Trypanosomiasis of Dromedaries, 
136S. Endoglobular Parasites of 
the Horse in Morocco, 1369. Ethio- 
logical Cause and Treatment of 
Granular Dermatitis of the Horse, 

1370. First Tests of Vaccination 
against Epizootic Lymphangitis, 

1371. Distomatosis and Glycosu¬ 

ria in Cattle, in Brazil, ,1372. Pre¬ 
sence of Virus of Rabies in the 
Spleen, 1373. -Control of the Blow 
Fly and the Sheep Maggot Fly 
in Queensland, 1374, ^ 

Disease of the Dog in Senegal, 
1375. Description of a Bacterium 
which Oxidises Arsenites, and Ano¬ 
ther whicli reduces Arsenates, iso¬ 
lated from a Cattle-Dipping Tank 
in S. Africa, 1376, 

Hygiene,' 'Rural:'' DfeWbution, H 
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Wheat, Rice and ISIaize Grains of 
the Substance, the Deficiency of 
Wliich in a Diet causes Polyneuri¬ 
tis in Birds and Beri-Beri in ]Man, 
125. Some remarks on Macedo¬ 
nian Anopheles, 126. Gamhitsra at- 
fifjis, small Fish very useful for 
Destruction of IMosquito Lar. ae, 
251. Biological Analysis of Pel¬ 
lagra-producing Diets. 377* 
vention of IMalta Fever b}" Active 
Immunisation of Animal Carriers, 
381. I^oss of Power of Infection 
of Marsh Anopheles during Hiber¬ 
nation, 3S2. Organisation of the 
Rural H^^giene Sernce in Spain, 
49S. Public Health Studies con¬ 
cerning Cheese, 499. Vitamine Con¬ 
tent of Brewer’s Yeast, 501. Pky- 
maia nouaUueyi, a Hemipterous 
Bnem}’ of Mnsca domestica^ in 
Mexico, 722. Influence of Specific 
Carbohydrates and Grains other 
than Oats, on Development of 
Scurvy, 833. Experimental Chro¬ 
nic Beri-beri Syndrome, S34. Va¬ 
lue of Yeast Vitamine Fraction as 
Supplement to Rice Diet, 835. 
Bactericidal Action, of Sunlight 
(Total White Bight and Partial or 
Coloured Bights) ,1070. Researches 
from Standpoint of Food Hygiene, 
on * the Ganglionic and Muscular 
Virulence of Macrospieally Healthy 
Organs in Generalised Bovine and 
Swine Tuberculosis, ^07Anti¬ 
septic Value of Some Essential Oils, 
1074. Contribution to Study o^ 
the CuHcidae of French Guiana^ 
1192. Tsetse Flies and Fly Belts, 
in Airica, 1320. Appearance of An¬ 
tiscorbutic Substance during Ger¬ 
mination of Seeds, 1322, 

Hymemxys florihimda^ 1253. * 

HyoBcyamm^ sp, 994. 

IBA ACANTBQSymS SPimsCBNS, 772. 

Xba-Jay, Eugenm eduns^ 772. 


“ Imbu, SpondHis tuherosu, 138. 

Imperaia avutidinacea, ^17, J. 

53 - 

India : Production of Sandalwood Oil 
and Ltdaiiier, 3. Contagious Camel 
Disease Called “ Jliooling ”, 59. 

Problem of Sugar Manufacturing, 
97. Saltpetre Industr3’-, 137. Awan- 
kari Cattle Herd of the Peshawar 
Agricultural vStation, 189. Cattle 
Census, 317. Selection of Re¬ 
sistant Plants, 519. Hide and 
Leather Trade, 699. Establishment 
and Management of Dairy Farm, 
791. Selected Vlieat, 854. Indian 
Trade in Oil vSeeds, 1075. Produc¬ 
tion of Turpentine Oil and Rosin, 

1325. 

Indian Bean, DoUchos Lahlah, 1353. 

Indian Couch Grass, Cynodon Dactylon, 

417- 

Indian Henbane Hvoscyamns m%iu- 
cus, 1075. 

Indigo: Importance of Bacterial Ac¬ 
tion in Indigo Manufacture, 572. 
Varieties introduced into U. S. A., 
628. * 

Indigo fey a Dosua, 628. 

Indo-China: Note on the Fibre of 
Wnghiia annamensis, 348, Peli- 
Muh ” and Xun-Peh-^Mun’^ Trees 
in Tonkin New to Science, 429, 
Development of Silkworm Industry 
iu Cambodia, 676. Organisation 
of Colonial Agriculture, 1068, P'n- 
couragement in Grovdng of Castor 
Oil Plant, 1188. Measures Taken 
to Promote the Development of 
Sericulture, 1189. Native Agricul¬ 
ture, 1190. Foods of Tonkin, 1191. 
Foundation of High School of A- 
griculture and Forestry’-, 1199, Pos¬ 
sibility of Developing Cotton¬ 
growing in Cambodia, 1355. Four 
Large Scale Textile Crops, 1357. 
Sugar Cane varieties, 1241. Tea, 
1243. Observations on Ramie, 1358. 

Industries Depending on Pl^nt Pro- 
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ducts : Utilisation of Grape Residue 
as Fuel, 99. Celery Storage Experi¬ 
ments, 100. Cotton Industry in 
China, 218. Paper Making with 
,x 4 ilanthus Wood, 219. Microscopical 
Studies on Tomato Products,- 571. 
Importanc of Bacterial Action in 
Indigo Manufacture, 572. Handl¬ 
ing and Precooling of Florida Let¬ 
tuce and Celery, 5S3. Use of BaciU 
Ills felsineiis in Retting Various 
Textile Plants, 692. Agen Plums and 
Prunes, SiS. Cold Storage Plant 
of Lyndiane, Senegal, 700 Enzyme 
Activity at Temperatures Maitained 
in Cold Stores, 701. New Applica¬ 
tions of Artificial Cold, 1029. 
Biological Saponification of Vari¬ 
ous Fats from French Colonies, 
1037. Utilisation of Paddy in Italy 
at the Present Day, 1038. Cotton 
Mill Industry of the World, 1042. 
Carbonisation and Distillation of’ 

. Peat, Wood shavings, Household 
Waste and other Light Organic 
Products, 1043. Researches on 
Malting, 1157. Decortication of 
Peanuts, 1160. Vinegar from Waste 
Fruits, 1161. Drying Potatoes, 
1162. Straw Hats and Braids- in 
S. America, 1163. Orange-Pip Oil 
12S1. On the Composition of 
Fruit Juices, 12S2. Industrial U- 
tilisation of Colouring Matter of 
Sweet Sorghum Glumes, 1283. War 
.S3rrups, 1411. Commercial and Do¬ 
mestic Fruit Dr3?ing, 1412. Uti¬ 
lisation of Coal Dust for Pleating 
Greenhouses, 1416. 

Ing^, Inga affinis, 772. 

Injerto, Acradelpha viridis, 138. 

** Xpil-Ipil ” Lducaena glaum, 53. 

Jpomoea alhivenia, 5 I. Baiaia^, 864. 

Iron ; Absorption of Ferrous and Ferric 
Sulphate in Soil, 130. Iron as an 
Antidote to Cottonseed Meal, In- 
306. 

Irrigation: Irrigation of Semi-arid Soils 


in U. S. A., 134. Citrus Irrigation 
in California, U. S. A., 173. Irri¬ 
gation of Orchards in U. S. A., 261. 
Irrigation with Pumped Water in 
Montana, U. S. 262. Irrigation 
on the Island of Cyprus, 398. Ir¬ 
rigation of Alfalfa in the U. S. A., 
507. Irrigation of Rice in California, 
U. S. A., 625. Report on Irriga¬ 
tion Survej^s and Inspections in 
Canada for 1916-1917, 734. Ir¬ 
rigated Farms in Utah, U. S. A., 737. 
Artificial Glaciers for Irrigation of 
Mountain Pastures in India, 854. 
Leakages from Irrigation Canals 
and Reservoirs An U. S. A., 845. 
Effect of Irrigation Water on Ni¬ 
trates and Total Soluble Salts Of 
the Soil, loSo. Irrigation of Al¬ 
falfa in Imperial Valley, California, 
1082. 

Isachne austvahs, 417. 

Ischaemnm glaucosfachyimi, 628. 

Isopyrum jumarioides, New Hydro¬ 
cyanic Acid containing Plant, 22. 

Italy: On the Origin of “ Terra 
Rossa”, 6. Fertilisers and Chemical 
Products Employed in Agriculture, 
14. Results of Cultivation of Carlotta 
Strampelli Hybrid Wheat in Rice 
Fields, 35. Rye-Growing in Uncultiv¬ 
ated Rice-Fields, 37. DoHchos as Ve¬ 
getables, 51. Turkey Rearing, 73. 
Wheat Growing in Tuscany, 15S. 
Probl.'m of Potassimn Salts in Italy, 
394. New Experiments in Dry Farm- 
504* Agricultural Machinery, 
555. Experiments on Cultivation of 
Sugar Beet in Sicily, 646. Second Re¬ 
aring of Silkworms, during Summer 
and Autumn, 798. State Motor- 
culture, 801. Results of Growing 
Sweet Sorghum in Piedmont, 868. 
Investigations into Autumn Growth, 
of Fruit, S70. Vine growing m Si¬ 
cily, S73, 8 74. Pr<^uction and Con¬ 
sumption of Copper Sulphate and 
Copper Products, laro. Itedi;^- 


3 
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tion of Flax, 1233. Potato Starch 
Iiidustr3^ 1410. 

Ivira-pitdguazij [PeltopJionim mbrum 
= P. Vogelianum), 772. 

i' Jaboty Aperkma'*, Nicotori i pukc- 

TVLARiA , 79. 

** Jabuty nmchado ”, P/«i/i;pys plaUy- 
cephala, 79. 

Japan: Trade in Fertilisers, Chemical 
Products employed in Agricnlture, 
14. Production of Silkworm Bggs 
of the Annual Breed in 1917, 675. 
Condensed Milk Industry, ii6^. 

J etusalem Artichoke : Changes Inu- 
lin Undergoes in the Resting Tube, 
399. Inuiin in the Sunflower-Je¬ 
rusalem Artichoke Graft, 967. 

Jesse nia poly car pa, 1280. 

Jua-Tree, Zidplats 'loa^eiro, 138. 
Jujube, New Varieties imported into 
U. S. A., 13S. 

Juncoides pawtjlonini, 166. 

Juncus confusus, J, Mertensiamis, 
/. orihophyllus, J. Parryi, 166. 
Juniperus phoenicea, 994. J. procera, 
628. 

Jute, CorcJiorus spp., 1234, 1357- 

KaPFIR CorrON {Ipomoeaalbivenia), 
Kaffrin, 444. 

'* Kagado do matto ”, Rhmemys na- 
siita, 79. 

Kamaki, IVeinmannia racemosa, 44* 
Kangaroo Crass, Anihistina imhethis, 

417- 

Kapok, Composition and Value of 
Fibres, 5. 

Karamu Shrub, Coprosoma sp., 44. 
Kara, Piper meihyslictim, 138. 

Kelp, Collection for Potash Production, 
U. S. A., 19. 

Khasia Pine, Pinus Kkasya, 1325. 
Koeleria cristaia, 166. 

Kohia drynaroides, 628. 

Kondzott, iigu 

Kumquat. Eremocritm glauca, 138. 
Etinxba, Passifiora muUformis, 628, 


Tabi,ab bean {Dolichos Lahlah), 1353. 

Tacquer, 5. 

Laciucu hrevirostris, New Silkworm 
Food, 77, 674. 

Laemoboihrinrn spp., 880. 

Uanan, 53. 

Uarch, 771. 

Liirix eitropaea, L. leptolepis, L. occi¬ 
dental is, 42S. 

Uarkspur. Tall. Delphinium e calia- 
turn, Eradication on Cattle Ranges, 
U. S. A., 55 - 

Lathyriis saiivus, 1353. 

Laxjjsoma alba, 99 f. 

Eeatherwood Tree, Dirca pahistris, 
4 8. 

Ledum giandjiosum, 1253. 

Eemon-Grass, Andropogon XjuIus, 
1360. 

Lentils, Lens esculenta, 1353. 

Lepidium sativum, 994. 

Lesser Star Grass, Chloris acicidaris, 
417. 

Leiicaena glauca, 53. 

Leucolhoe Davisae, 1253. 

Ligusficum Opeganum, 166. 

Lima Beans, see Phaseolns Imiatus, 

Lime: Influence of Fineness of Di¬ 
vision of Pulverised Limestone on 
Crop "^^ield, as well as Chemical 
and Bacteriological Factor.s in Soil 
Fertility, 263. Growth of Sheep 
Sorrel in Calcareous and Doloniitic 
Media, U, S. A., 386. Nitrification 
as jMea.sure of Availibility of Diffe¬ 
rent Forms of Calcium Carbonate 
when Employed as Correctors of 
Soil Acidity, 392. Correlation bet¬ 
ween Bacterial Activity and Lime 
Requirements of Soils, 505. Black 
Alkali (Sodium Carbonate) in Cal¬ 
careous Soils, 841. Influence or 
Carbonates of IMagnesium and Cal¬ 
cium on Bacteria of Ceilain Wiscon¬ 
sin Soils, 842. 

Lime Tree: New Varieties imported 
intoU, S. A., 138. In British Guiana, 
497 - 
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Linaria minor^ Discovery of C 37 anoge- 
netic Principle; and L. striata, 

1093* 

Linognathiis vitidi, 1259. 

Lipeunts spp., SSo. 

Wqnorice: Study of Methods for pre¬ 
paring Iviquorice Extract, 468. Com¬ 
position and Distribution of Glycir- 
fliim glabra in Cy'prus, 1075. 

Ditchi, Nephehimi Liicht, 62S. 

Little Bluegrass, Poa Saudbergii, 166. 

Little Needle Grass, Siipa minor, 
166. 

Loco Plants, Stock-Poisoning, 1253. 
Locura de los cabaUos {Eor e 
Madness, 1254. 

Locust Gum, 497. 

Loganberries, Ruhiis Idaeus Loganii, 
1124, 1249. 

Ldlutm multiflorum, 13 vS. 

Long Hair Plume Grass, Dichelachm 
criniia, 417., 

Long Leaf Pine, Pinus palustris, 1325. 

Long-nosed Cattle Louse, Linogna- 
thus vikili, 1259, 

Lotus cornimlatus, 417. 

Louse: Cattle Lice and How to era¬ 
dicate Them, 1259. 

I,ucerne: Effect of Innoculation on 
Yield, 21. Cultivation of Alfalfa 
in the Oasis of Tripoli, 163. In¬ 
fluence of Hydrogen-Ion Concentra¬ 
tion of Medium on Reproduction of 
Alfalfa BactMa, 270. Irrigation 
of Alfalfa in IJ. S., 507. Medicago 
falsata, Yellow-Flowered Alfalfa, 
525, 850. Improving Alfalfa by 
Selection and Hybridisation in Ma¬ 
nitoba, 753. Glandular Pubescence 
of Several species of Medicago, 850. 
Transpiration Rate of Medicago sa- 
tiva, 852. Irngation in Imperial 
Valley, California, 1082. Stachy- 
drin, New Nitrogenous Compound 
isolated from AlMfa Hay in U. S. 
A., 1092. 

LucUia sericata, 1374* 

Lupin: Cc^ee substitute made wittf 


Lupin, 1073. Treatment in order 
to Eliminate Toxic Properties, 
1134. Stock poisoning Plants of 
the Range, U. S. A, 1253. 

■Lycurus phleoides, 188. 

Machinery and DiPEEi^iEN^rs, acri- 
cublURAiv: Tractor in Relation 
to Farm, and its Machinery, So. Ma¬ 
chine Cultivation Tests at Noisy- 
Le-Grand, France, 81. Machine 
Cultivation Trials at Bourges, Fran¬ 
ce, 1917, 82. Cost of Fuel used by 
Tractors for Plougliing, in Canada, 
83. The “ Motorculteur built 
by the *' Societe La Motoculture 
Fran9aise, 84. Howards' “ Im¬ 
perial " Disc Harrow, 85. Mower 
for Gathering Kelp, in U. S. A., 86. 
Baldwin Standing Grain Thresher, 

87. The Rebuffel Olive Gleaner 

88. Alpha " Apparatus for Dis¬ 
covery of Metallic Objects in the 
Soil, 89. Tractor Trials in Sco¬ 
tland, in 1917, 199. Ploughing 
and Harrowhxg with a Tractor, 200. 
Harvesting with a Tractor, 201. Mail- 
let Field and Vineyard Tilling, Ma, 
chine, 202. Kardeil 4 in i Trac¬ 
tor, 203. The Eros'' Tractor 
Plough, 204. The W. A. Wood 
Motor-driven Binder, 205. The 
" Balbo Bertone Motor Rice Har¬ 
vester, 206. Use of Wind Engines 
for irrigating Semi-arid Soils in 
Western U. S., 207. Marcel Lan- 
drin Non-Slip Wheel, 208. Work 
of a Tractor in Stony Soil, 329. Cul¬ 
tivation Trials with Moline Tractor 
in Italy, 330. The Dessaules Trac¬ 
tor, 331, The Wyles Motor 

" Plough, 332. The Blanchard Dou¬ 
ble Brabant Windlass Plough, 333. 
The Shubert Weed and Sprout Des¬ 
troyer, 334. Tractors in XT. S. A., 
454. Conversion of Motorcars into 
Tractors, 435. End Saving, 4^. 
Fire Prevention and Fighting 
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ou the Fatm, in U. S. A., 457. State 
^Motorcnlture in England and Sco¬ 
tland, 554. Agricultural Machinery 
in Italy, 555. Energy recjuired in 
Cultivation, 556. Agricultural Trac 
tor; some Factors Governing the 
Design of a Small Tractor, 557. Im¬ 
provements of Agricultural Imple¬ 
ments in India, 558. Implements 
used for Cultivating Rice in India 
559, The** Acremeter ”, 560. Dou¬ 
ble Disc-Harrows for Mechanical 
Cultivation, 561. Harrows with 
Roiar^r Spades, 562. The ** Bu- 
cheromie ”, ^rachnie for Felling 
and Sawing Coppice-Wood, 563. 
The Austin Excavator for Drainage 
Digging, 564. Use of H3"drogen for 
Driving Engines : Tests in Holland, 
565. British Agricixltural Tractors, 
678. Ploughing with Government 
Tractors in England, 679. Use of 
Coal Gas for Ploughing Tractors, 
680. Ridger for making Irrigation 
Eevees, 681. Agricultural Trac¬ 
tors in U. S* xA, 191S, 802. Trac¬ 
tion on Bad Roads or Land, 803. 
Ford Tractor and the Oliver M. O. 
M. Plough in England, 804. Disc- 
Harrow Trials at Montpellier, Fran¬ 
ce, 805. Weeding Rake for Eow 
Vines, S06. Economic Advantages 
resulting from. the Use of Machi¬ 
nery in Harvesting Wheat, 807. 
Hemp Harvester, 808. Transforma¬ 
tion of Motor cars and Motor- 
lorries into Agricultxural Tractors 
and Windlasses (Eandrin System) 
892. Study of the Plough Bottom 
and its Action upon the Furrow 
Slice, 893. The Russell Turnip 
Thinner, 89^. The ”Universal” 
Electric Drive Thresher, S95. Sa¬ 
fety Devices for Chafi-cutters, 
8g6, Agricultural Machinery iu the 
United Kingdom, 1021. Hints on 
the Use of an Agricultural Tractor, 
The Dirube and Sabaria 


System of Cable Traction Applied 
to Agriculture, 1023. Trials of 
Disc-PIarrows udth Tractors, in 
France, 1024. The INIarti Earth- 
Grab, 1025. Machines used for 
Harvesting Cereals in the Argentine, 
1026. The Cliiesa Drier \rith Mul¬ 
tiple Recipients, 1027. Use of Po¬ 
tato-Drying Plant in Rhodesia, 
1028. Public jMechanical Cultiva¬ 
tion Trials in France, 1145. Pro¬ 
duction of Agricultural Material 
and the Maximum Prices of Agri¬ 
cultural Machinery and Implements, 
in France, ii^G. Exports of Imple¬ 
ments, Twine Tractors and Gas 
Engines, from U. S. A., 1147. The 
Jean Bache Vine3’'ard Tractor, 11^9. 
Rotary Harrow Attachment for 
Sulky and MiUtiple Gang Ploughs, 
1150. Oat Milling Plant; Production 
of Groats and Oatmeal, 1151. The 
Scott Process and Plant for Drying 
Potatoes, 1152. Peanut Decorti- 
cators, 1153. Machines for Reco¬ 
very of Grape Stones for Production 
of Oil, 1154. Tractor Operating Data 
in U. S. A., 1268. The ” Fiat ” 
Tractor, 1269. Haulage of Ploughs, 

1270. A Tractor Plough, in France, 

1271. The Befort and Gaillard 
Electric Ploughing Set, 1272. The 
” Once Over ” Quack Grass Killer, 
1273. Motor Saw Mounted on a 
Hand Cart, 1274. Marmier and 
Canonne x\pparatus for Drying 
and Concentrating liquids at Tow 
Temperatures, 1275. The Eichen- 
berger Electric Evaporator, 1276. 
Frmetion of Agricultural Engineers 
as regards the Makers of Power- 
Farming Machinery, 1394. A Trac¬ 
tor School in Illinois, U, S. A,, 
1395. Restrictions on the Manu¬ 
facture of Farm Implements in 
U. S. A., 1396. National Power 
Farming Show at Salina, Kansas 
U. S. A„ 1397- Tests of the Cle- 
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veland Tractor at Montpellier, Fran¬ 
ce, 1398. Coupling for Tractors, 

1399. Harvesting with a Tractor, 

1400. Simultaneous Harvesting and 
Breaking-up of Stubble with a 
Tractor, 1401. Tog Saw, 1402. 
An Inipro^used Pasteurising Plant, 
1403. Equipment for Commercial 
Evaporation and Drying of Fruit 
in the U. S., 1404, The Installa¬ 
tion and Equipment of an Egg- 
Breaking Plant, 1405. Review of 
Patents, 90, 210, 337, 458, 566, 
682, 809, 899, 1030, 1155, 1277, 
1406. 

Madagascar: Maize, 160. Note on 
Sericulture, 198. Introduction of 
Cinchona, 1247. Agave Cultiva¬ 
tion in Tropical and Intertropi- 
cal Countries, 1359- 
Madagascar Butter Beans see Phaseo- 
lus limatiis. 

Madhiica indica, 628. 

Madia sahva, 1325.^ 

Magnesia: Action of Magnesium Salts 
on "Vi^ieat, 516. Influence of Car¬ 
bonates of Magnesium and Cal¬ 
cium on Bacteria of Certain Wis¬ 
consin Soils, 842. Injurious Ac¬ 
tion of Magnesium Carbonate on 
Plants, 969. 

MahwaTree, Madlmcaindica, 628. 
Maize: Biological Analysis of Pel¬ 
lagra-Producing Diets: (i) Dietary 
Properties of Mixtures of Maize 
Kernel and Beans, 2. Production 
and Consumption in Egypt, 1910- 
15, 5. Indirect Effects of Certain 
Selections in Breeding Indian Com, 
30. New Cereals imported into 
U. S. A., 13S. Inheritanceof Endo¬ 
sperm Colour in Maize, 147. Rela¬ 
tion of Cob to other Ear Characters, 

148. On Abnormal Ears obtained 
from Seeds treated with Copper, 

149. Maize in Madagascar, 160. 
- Products exported from the New 

Hebrides, 250,, Influence of Po¬ 


sition of Grain in the Cob on the 
Growth of Seedlings, 271, Me¬ 
thod for determining the Percentage 
of Self-Pollination, 276. Relation 
of Vigour of Maize Plant to Yield, 
277.. Correlations between Ear Cha¬ 
racters and Yield, 2 78. Breed¬ 
ing Sweet Maize resistant to Corn 
Earworm, 279. Yield of Different 
Varieties in Illinois, 412. Trans¬ 
location of Seed Protein Reserves 
in the Growing Maize Seedling, 633. 
Experiments in Hybridisation in 
the Philippines, 85 7. Effect of Wea¬ 
ther? on Yield, 107S. New Plants 
• introduced into U. S. A., 10S6. Se¬ 
lection of Maize resistant to Smut, 
1099. Cultivation in Indo-China, 
1190. Foods of Tonkin, 1191. Di¬ 
seases of Farm horses fed on Mouldy 
Maize, in the Argentine, 1254, 

Makamaka, Ackama rosaefolia, 44. 

Mahomako, (Wineberry) Avistotelia 
racemosa, 44. 

Mahee Dove Grass, Eragrostis lam- 
naria, 417, 

Malting, 1157. 

Malva sylvesivis, 994. 

“ Malva U'Yena lohafa, 1234. 

Manatee as Food Animal, 1393. 

Manat us lativostns, ilf. senegalensis, 
i39a* 

Manganese: Occurrence in Insect 
Flower Stems, 267. Manganese 
Sulphate as a Catalytic Fertiliser 
for Sugar Beets, 511. Experiments 
on the Action of Manganese Dio¬ 
xide on Nitrogenous Organic Sub¬ 
stances, Especially, Amides, with 
a view to Use as a Fertiliser, 
1208. 

Mangifera indica, 628. 

Mango: In Porto Rico, 534. Tuisa, 
Mangifera indica, 628. 

Manihot esculenta, 628. M. tiiiUssitm, 
254, 864. , * 

Manila hemp {Musa tessiilis), 1325. 
Manioc : SHces ajid Paste, atTdiaiiii 
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iiQi. Cultivation in Dutch East 
Indies, 1354, 

Manna Grass, Glyceria flu nans, 417. 

Manmophvwn afi icamtm, 1325. 

Manures and Manuring: Studies on 
Organic Matter of the Soil U S. A 
8. International Trade in Ferti¬ 
lisers and Chemical Products Em¬ 
ployed in Agriculture (Half Yearly 
Remew), 14. Fertilising Value of 
some Household V'astes, 15. Fer- 
tnismg Value of Waste Cabbage 
Leaves i Holland, 16, 65. Ferti¬ 
lising Value, of Cider Residues, 17, 
68. Absorption and other Modi¬ 
fications of Certain Fertilising or 
Anti-cryptogainic Compoimds in 
Various Natural and ^Artificial Soils, 
130. Value of Coconut Poonac as 
Manm-e, 136. Efiect of Different Ro¬ 
tation Systems and Fertilizers on 
Protein Content of Oats, 139. Gar¬ 
bage Tanhage, its Compositions; 
Availability of Nitrogen and Use 
as a Fertiliser, 265. Changes oc¬ 
curring during Storage of Manure, 
393. Experiments on Bacterisation 
of Peat for Soil Fertilising Pur¬ 
poses, 396. Fertilisers applied to 
the Potato in Illinois, U. S. A., 397. 
Spanish IMinei al Products Emplo3"ed 
in Agriculture, 509. Feitilisers in 
Australia, 510. Fertilisers in S. 
Africa, 627. Sulphuric Acid and 
Fertiliser Industries in the Uuite- 
Xingdom, 740. New Deposits of 
Guano in the Philippines, 846. Fer¬ 
tilising Value of Ammonium Nitrate, 
847. New Coprolite Works in the 
United Kingdom, 960. Effect of 
Sulphur on Different Crops and Soils, 
961. Estimate of Amount of Fer¬ 
tilisers required for Food Produc¬ 
tion in Norway, 9^2. ESect of 
Manure on Nitrates and Total So¬ 
ltek Salts of the Soil, 1080. Expe¬ 
riments on Influence on FertiEslug 
Power of Sewage of the Bacteria 


broughto the Soil, 1207. Relation¬ 
ship between Constituents of Ashes 
of Plants Diversely Fertilised, 1211. 
Nitrogen Fixation in Manure, 1335. 

Manures, Green; For Citrus Plants 
in California, 173. On Green Ma¬ 
nures, 626. Decomposition of Green 
and Stable Manures in Soil, 739. 

Manures, Nitrogenous: International 
Trade, 14. Saltpetre; Origen and 
Extraction in India, 137. ESect 
of Sodium Nitrate at Different Sta¬ 
ges of Growth on Yield. Compo¬ 
sition and Quality of VTieat, 156. 
Nutrition of Citrus Plants, 173. 
Fermentation of Manure treated 
with Sulphur and Sulphates : Chan¬ 
ges in Nitrogen and Phosphorous 
Content, 264, Influence of Sodium 
Nitrate on Nitrate Transformations 
in Soils, with Special Reference to 
its Availability and that of other 
Nitrogenous Manures, 395. Pro¬ 
gress of Nitrogen Industry, 508. Am¬ 
monium Sulphate, in Spain, 509. 
Nitrogenous Fertilisers in Austra¬ 
lia, 510. Fertilising Value of Am¬ 
monium Nitrate, 847. Effect of 
Irrigation Water and Manure on 
Nitrates of the Soil, 1080. Ex¬ 
periments on the Action of Man¬ 
ganese Dioxide on Nitrogenous 
Organic Substances, 1208. Possibili¬ 
ty of obtaining Nitrogenous Fer¬ 
tilisers, by utilising Waste ^laterials 
for the Fixation of Nitrogen hj 
Nitrogen-Fixing Bacteria, 133G. 
Studies on Ammonium Superpho¬ 
sphate, 1337. 

Manures, Phosphatic: World’s Pro¬ 
duction of Natural Phosphates, 14. 
Awards for Location of Workable 
Phosphatic Deposits, in Germany, 
18. Phosphorites in Spain, 509. 
Phosphate Fertilizers in Australia, 
510. Ammonium Phosphate and 
its Chemical and Biological Efects 
on the Soil, 741. Analysis of Phos- 
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phatic Fertilisers, 1209. Studies 
on tlie Absorption of Anmionia by 
Superphosphate, 1337* Production 
of Calcium Phosphate at Curacoa, 
1338 - 

Manures, Potash: Worlds’ production 
of Potash Salts, 14. Collection of 
Kelp in U. S. A. for Potash Produc- 

. tion, 19.20 % Potassium Salt as Fer- 
tliser, 20. Problem of Potassium 
Salts in Italy, 394. Potash Fertilizers 
in Australia, 510. Potassium Pro¬ 
blem and Utilisation of Olive Oil 
Residue, in Italy, 848. 

Mansmiia amazonensis, 1192. 

Marania ayimdinacea, 864, 1191. 

Margaroptis see Hygiene of Uive 
Stock. 

Marsh Pine Grass Calamogrosiis ca¬ 
nadensis, 166. 

Marvel of Peru (Mira Jalapa), 765. 

Mashyem Kalai, Phaseolus calcarafus, 
295. 

Matamata ” CJielys fimbriaia, 79. 

Mat Grass, Eemarihria compressa, 41 j. 

Matricaria anna, 994* 

Mauritius, Trials with Reunion To¬ 
bacco 1916-1917, 993. 

i^Iauritius Hemp, Furcraea gigantea, 

5 » 1325- 

Ma%imilmna regia, 465. 

Meadows and Pastures: Eradicat¬ 
ing Tall Larkspur on Cattle Ranges 
in the U. S. Kational Forests, 55. 
Composition and Improvement of 
. the S. W. Ranges of U, S. A., 167. 
Experiments on System of Range 
!ilanagement and Improvement, 
in S. W. Ranges, U. S. A., 188. 
Artificial Glaciers for Irrigation of 

^ Mountain Pastures, in India, 844. 
Steppe Pasture in Spain, 981. 
Stock-poisoning Plants of the Range 
U* S. A., 1253. Damage to Yellow 
Pines due to Grazing, 1365. 

Meat: Importance of Hogs for Meat 
Supply, 191. Stud Beef Cattle 
Breda’s Association* Australia, 


319. Relation between Weight of 
Carcass and that of Meat of Beef 
in Cattle, 321. Breeders of Pu^ 
rebred Stock in Queensland, Beef 
and Dairy Cattle, 324. Cliicago 
Dressed Carcass Contest of Cat¬ 
tle, Sheep and Hogs, 472 “ Op¬ 
timum Age ” for Fattening off 
Irish Bullocks, 550. Preservation 
of Meat, 116S. Food Preparations 
with Blood and Meat mixed with 
Yeast, 1169. Method for detecting 
Bird’s Flesh in Meat Preserves, 1287. 
Experiment in War-Time, Beef Pro¬ 
duction, 1384. “Woolless” Sheep 
^ Butchers’ Animals in Cuba, 1385. 
The Possibility of Rearing the Ma¬ 
natee as a Food Animal, 1393. 

Medicago spp. see Imcerne. 

Medicinal Plants; Medicinal Plants 
of the Italian Colonies, 994. Some 
Useful Plants of Chili, 1248. 

Melaleuca leucodendron, 1360. 

Melanoconium atratnm, 1192. 

Melanorrhoea nsitala N. O. Anacar- 
diaceae. In Burma and Siam, 5. 

Melica hella, 166. 

Melilotus alba, 164. 

Melon: Calcium Content in Canta¬ 
loupes, 966. 

Menopon '5pp., 880. 

Menziesia glabella, 1253. 

Merremia hedemcea, 138. 

Mesquite, Prosopis glandulosa, 18S* 

Meteorology: lafiuence of Meteorolo¬ 
gical Factors’ on Composition of 
Grain Sorghum Kernels, 140, Ex¬ 
periments with Wheat at Verdures, 
France, 157* Problem of Agri¬ 
cultural Meteorology, 256. Rela¬ 
tion of Winter Temperature to the 
Distribution of Winter and Spring 
Grain in the U. S. 257. Cereals and 
Resistance to the Most Unfavour¬ 
able Meteorological Phenomena. 
N. Sweden, 273. Effect of Meteoro¬ 
logical Factors on the Maturation 

. of Tissues and the Resistance 
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to Cold of the Vine in U. S. A., 
38 4.. Effects of 3^Ieteorological Fac- 

• tors on the Gro'wth and Yield of 
nice in the Veicelli District, Pied¬ 
mont, Italy, 502. Plants Resis¬ 
tant to adverse ^tleteorological Con¬ 
ditions obtained by Selection, 503. 
Method for Calculating the Length 
of the Growing Season at any Pe¬ 
riod of the Year and in any Locality, 
621. Relation of Weather to the 
Amount of Cotton Ginned during 
Certain Phases of the Harvest, 622. 
Meteorological Data obtained at 
Sitka Station, Alaska, during the 
Period J anuary-October, 1906, 638. 
Agricultural Meteorology in New 
Castile, Spain, 725. Orchard Heat¬ 
ing against Frost in Utah, U. S. A., 
726. Chemical Composition, from 
an Agricultural Point of View, 
of Rainwater Collected at Monte¬ 
video, Uruguay, from 1909 to 1912, 
956. Investigations into the Ge¬ 
neral Movements of the Atmosphere, 
1077. Effect of Weather on Yields 
of Potatoes, Wheat, and Maize, 
in Ohio, U. S A., 1078. Partial 
Correlation applied to Dakota Data 
on Weather and Weath Yield, 
1200. Method recoinmended in 
the Argentine for avoiding Frost 
Damage to Cane Stools, 1201. 
Meteorological Sersace in Belgian 
Congo, 1319. Question of Hail 
Rods and Storms in the Gironde, 
France, 1326. Relation between. 
Climate ai\d Cereal Yield in Sweden, 
1327, Effect of Temperature and 
other Factors on the Growth of 
Sorghum, 132^. Influence of Rain¬ 
fall on the Fruit Crop in Norway, 
1329, Influence of Nutritive Salts 
of Resistance of Plants to Cold, 
^330. 

Meth Phaseolus Emiardianns^ 295. 

Methane, New Observations on Biolo¬ 
gical Absorption, X2o6* 


Methane, New Observations on Biolo¬ 
gical Absorption, 1206. 

Mexico: “ Channso’M^^^f^^^^^ oana- 
scens) and Quelite Salado " (A, 
arenthocarpa), Plants of the Arid 
Districts of N. Jklexico suitable for 
Growing in Saline Desert Soils, 766. 
Miaray, Cifms mmray n. sp , 767 
'' IMichai'' (Bevheris Darwinn ), 1114, 
Micheha Champaca, 1360. 
Microbiolog}" see Bacteriology and 
Soil Organisms. 

Microloena sHpoides, 417. 

]Milk : On the Impossibility of Water¬ 
ing the Milk by giving Large Quan¬ 
tities of Water to Cow, 63. In¬ 
vestigations into the Proteolytic 
Activity of Lactic Ferments. - 
III. The Influence of the Method 
of Milk Sterilisation; IV. Lacto- 
culture in the Selection of Lactic 
Proteol3?tic Fenhents, 223. Ade¬ 
nine and Guanine in Cows Milk, 
546. Chemical Changes in the Sour¬ 
ing of Milk, 576. Studies on 
Goats ]Milk. - I. Casein: 21 . So¬ 
luble and Insoluble Compounds, 577. 
Comparison between Composition 
of Cowl's Milk, Goat's Mflk, and 
Hmiian Milk, 578. Protein of 
Cow's hlilk, 693. On the Thermo- 
Resstance of Non-Sporogenous Bac¬ 
teria in Milk, 694. New Contri¬ 
bution to Commercial Sterilisation 
of hlilk, 695. Substitute fot Lit¬ 
mus for Use in i^Iilk Cultures, 908. 
Preliminary Note on Certain Chan¬ 
ges in some of the Nitrogenous 
Constituents of Milk caused by 
Bacteria, 909. Four Essential Fac¬ 
tors in Production of Milk of 
Low Bacterial Content, 1044. De¬ 
termination of Cow Manure in 
Milk, and its Moisture Content and 
Solubility, 910. Enzymes of Milk 
and Butter, 1045. Deterioration 
of Condensed Milk: Estimation of 
its Acidity, 1046. Reducing Fer- 
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nients of Milk, 1165. Free Factic 
Acid in Sotif Llilk, 1418. 

Sugar, Estimation Refractometric 
1417. 

Miniusops ^lohosa, 497. 

J^-Iilling : Average Results of Milling 
and Baking Tests, 159. Milling 
and Baking Qualities of Austra¬ 
lian Wheat, 342. Method for the 
Separation of Protein from Non- 
Protein Nitrogen in Wheat Flour, 
688. Experimental Studies on the 
Food Value of Bran in France, 720. 
Determination of the Indigestible 
Residue by Action of Pancreatin 
in Wheat or its Milling or Baking 
Products, 721. Intrinsic Values of 
Grain, Cottonseed, Flour and Simil¬ 
ar Products, based on the Dry- 
Matter Content, 903. Decortication 
of Wheat Previous to Milling. 1305. 
Production of Groats and Oatmeal, 
1151. Capacity of Wheat and Ml 
Products for Moisture, 1158. 

Mo see Sorghum. 

MUims aler govinda, 880. 

] 5 ^Iinas Meningitis, 1193. 

Mimbilis Jalapa, 765, 994. 

Mitchell Mulga Grass, Nettrachne 
MitchelUana, 417. 

Mitsuba Derhiga canadensis, 1086. 

Mohe, Lithmea molle = Schinus la- 
iifohus, 1248. 

Morocco: Contagious Septicaemia of 
Swine, 436, Mechanical Cultiva¬ 
tion Tests at Rabat, 452. Etiology 
of Epizootic lymphangitis, 1002. 
The Angora Goat, 1016. On Ocu¬ 
lar and Eucomotor Troubles in E- 
quine Trypanosomiasis, 1367. En- 
doglobular Parasites of the Horse, 
1369. 

«Motors: Tractor Trials in Scotland, 
19x7, 199. Encouragement of Me¬ 
chanical Cultivation in France, 451. 
Mechanical Cultivation Tests at Ra¬ 
bat, Morocco, in 1917, 452. State 
Motorculture in England and Sco¬ 


tland, 554. State Motorculture in 
France and Italy, So I. Transforma- - 
tion of Motocars and Motor-Eorries 
into Agricultural Tractors and Wind¬ 
lasses (Eandrin System), 892. Pa¬ 
tents, page 978. Motorculture by 
Electricit}^, 1144. Public Mechanical 
Cultivation Trials in France, 145. 
Trials of Machines for cultivating 
Vineyards organised at IStlontpel- 
lier and Roche-de-Bnin, France, in 
1918, 1267. 

Mountain Bunch Grass, Fesiuca viH- 
diildy 166. 

Mountain Dandelion, Agoseris glaum, 
166. 

Mountain J une Grass, Koeleriacyistaia, 
166. 

Mountain Onion, Allium validum, 
166. 

Mountain Timothy, Phleum alpinum, 
166. 

Mountain Wheat Grass, Agropyron 
violaceum, 166. 

Mulberry: Gelso-lino (Mulberry 

Flax) in Italy, 1040. Plants imported 
into U. S A., roS6. Cultivation in con 
nection with Silkworm rearing, 1264. 
1264. Influence of Temperature on 
Germination of Seed of White Mul¬ 
berry, 1342. 

Mung, see Phaseolns ^adiatus. 

Musa texHUs, 1325, 

Mushrooms, Dried, 1191. 

'‘Mussuan*’ Cinoslernum scorpiodes, 

79. 

Mussels, Fresh Water: Exploitation 
and Artificial Propogation in the 
Rivers of the IT. S., 450; 

Mutter peas, Lathyrus sativus, 5. 

Myvica cordifolia, 469. 

Myristica spp,, 465. 

Myrtus communis, 994. 

NANNOCNUS CTNNa MONICA, 880. 

Nasturtium officinale, 294. 

Natal, Cotton* 5. 

Nectrandra Madmi, 497. ^ 
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Nematodes, Parasitic, in the Belgian! 
Congo, 433. 

Neobotitonia fit^acrocalyx, 5. 

Neoglaziovia vane gala, 138. 

Nepal Ash, Fraxinus flonhunda, 628. 

Nephelhmi LitcM, 62S. 

Nerium Ohandef, 994. 

Netherlands: International Trade in 
Fertilisers, 14. Report on the Agri- 
cnltural Control Stations 1916-17, 
620. Increased Self-Fertilisation of 
Petknser Rye by Pure Line Se¬ 
lection, 750. Beet Sugar Industry, 

905* 

Nettle Fibre, Composition and Va¬ 
lues, 5. 

Neurachne Miichelliana, 417, 

New Hebrides: Agricultural Wealth, 
250. 

New South Wales : Progress of Sheep 
Crossbreeding, 190. Grass Bsperi- 
ments at Hawkesbury Agricultural 
College, 1916-17, 296. Bokhara or 
Sweet Clover {Melilotus alba], 418. 
Experimental Feeding of Sheep 
with Two Poison Plants, Wild In¬ 
digo and Native Wild Tobacco, 432. 
Red Clover and its Varieties, 979. 

New Zealand: Indigenous Tan and 
Dye-Producing Plants, 44. Poultry 
Feeding Tests, 72. Sheep Returns, 
in 1917, X90. Machine Sheep shear¬ 
ing and Lack of Labour, 340. Test¬ 
ing of Purebred Dairy Cows, 792. 
Destruction of Ticks found on Do¬ 
mestic Animals, 1129. 

Ngart, Pluken&tia conophova, 138. 

“ N^gore Nuts Qngokea Gore, 1075, 

Nigger Head, Pappophortmi nigricans, 
417- 

Nicotima smveokns, 432. 

NigeUa saliva, 994, 1075, 

Niger Seed, Guizoiia ahyssinica, 1075. 

Nirmus, spp., S80. 

Nitrogen: Studies on Nitric Nitrogen 
Content of the Country Rock, U. 

i S* A*, 129. Relation of Transfor- 
a^tion and Distribution of Soil 


Nitrogen to Nutrition of Citrus 
Plants, 131 and 173. Relation of 
Weed Growth to Nitric Nitrogen 
Accumulation in the soil, 730. 

**NTCamba'Nnts”. Heisteria sp., 1075. 

N'Kossa, ManniopJiyton africanum, 

1325- 

Norway: Wood Exports, page S. 
International Trade in Fertili-sers,. 
14. Selection of Native Oats, and 
B arley, 855. Estimate of the Amount 
of Fertilisers required for Food Pro¬ 
duction, 962. Influence of Rain¬ 
fall on the Fruit Crop, 1329, 

Nothojagiis antarctica, 428. 

Nuoc-man, Fish Food, 1191. 

Nuts: Plants introduced in U. S. A., 
1086. 

Nuttallioses, 57. 

Oaks, American species in the 
VlEMORIN ARBOREinJM, 428. 

Oatmeal, 1151. 

Oat Spear Grass, Anisopogon avena^ 
rius, 417. 

Oats: Electrocultura! ExperimentvS, 
10. Varieties, imported into U. S. A., 
13B. "‘Effects of Different Rota¬ 
tion sj’^stems and of Fertilisers 
on Protein Content of Oats, 139- 
Effect of Greenhouse Temperatures 
on Growth of Cereals, 142. Selec¬ 
tion of Cereals in Sweden, 143. Com¬ 
parative Experiments with Differ¬ 
ent Varieties of Oats, 153. Se¬ 
lection, and Hybridisation in Ala¬ 
ska, U. S, A. 40Oat Selection 
by Pure Lines at Agricultural Ex¬ 
periment Station of Highmoot, 
Maine, 407. Nature of Dietary 
Deficiences of Oat Kernel, 547. 
Selection Experiments ‘ with two 
Cultivated Oats, 751. Selection 
of Native Oats in Norway, 855. 

, Yidds of Spring Grains in Illinois, 
861. Agricultural Products of Cy¬ 
prus, 1075. Heredity of Early 
and Late Ripening in an Oat Cross, 
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ill England, 1098. Comparative 
Cultural Experiments ^vith Seve¬ 
ral Varieties of Oats in South and 
Central Sweden, 1104. Inheritance 
of Tight and Lease Paleae in Avena 
nnda Crosses in England, 1226. 
Relation between CHmate and Ce¬ 
real Yield in Sweden, 1327. Re¬ 
lation between Colour and other 
Characters" in certain Avena Cros¬ 
ses, 1344 * 

Ochanostachys amantacea, 832. 

Ocimum viyide, 1075. 

Oenocarpiis Batana, 465. 

Oenology see Wines. 

Oestrine, 1256. 

Oils various : Chemical Characters of 
Oils from American Palms, 5. Analy¬ 
sis of Ugart oil, 138. Sanga-sanga 
oil from ‘ Ricinodendron arricaimm, 
421, Brazilian Oilseed, 465. Com¬ 
parison of Linseed Oil and I^um- 
bang Oil as Paint Vehicles, 691. 
Pats of the Residue of the Decor¬ 
tication of Rice, S06. on of Pi- 
stacia Leniiscus, 1036. Experi¬ 
ments on the Biological Saponi¬ 
fication of various Pats from the 
French Colonies, 1037. Antisep¬ 
tic Value of some Essential Oils, 
1074. Composition of the Essen¬ 
tial Oils of Cyprus and their Cakes, 
1057. Camellia, Peanut, • Sesame, 
and Coconut Oils in Tonkin,. 1191. 
Study of Viscosity of various Co¬ 
lonial Oils, 1279. Oil of Jessenia 
polycarpa Nuts* and Caryodendron 
orinocense Seeds, in Columbia, 1280. 
Note on Orange'Pip Oil, 1281. 
Production of Plant Essences in 
the Dutch East Indies, 1360. 

Oil cakes: Composition of Residual 
Meals from xlmerican Oil seeds, 5, 
Methods for Approximating the 
Relative Toxicity of Cottonseed 
Products, 64. Value of Coprah Cake 
(Coconut Poonac} as Manure, X36. 
Iron as an Antidote to Cottonseed 


Meal Injury, 306. Cotton-seed as 
Food, 663, 664, 665. Nutrition 
Investigations upon Cottonseed 
Meal and Cottonseed Flour, 7S4. 
Strepliomnia Kernels, 1075. 

Oil crops: New Palm Nut from Co¬ 
lumbia, 1325. Production of Oil- 
Yielding Seeds from Rhodesia, 
1325. Three New Oil Seeds from 
West Africa, 1075. Indian Trade 
in Oil vSeeds, 1075. Oil Content, 
Keeping Qualities and Commer¬ 
cial Possibilities of Para Rubber 
Seed, 9S7. Sele'‘Cocorico’* 
and Ximenia amerioana, African Oil- 
Yielding Plants, 985. Oil Yielding 
Plants of Indo-China, 762. Phikeneiia 
conophora, New Oil-Yielding Plant 
in the Cameroons, 138. Production 
of Sandalvpood Oil in India, 5. 

Oil Palm see Elaeis. 

Olives : Rebufiel ” Olive Cleaner, 
88. Graft Hybrids Observed in 
Italy, 272. Cultivation in Crete, 
375. Olive Gro\\dng in Australia, 
nil. Products in Cypms, 1075. 

OmpJialea ^megacafpa, 465. 

Ongokea Gore, 1075. 

Onion: Commercial Growing in In¬ 
diana, 422. 

Onion Grass, Melicm hella, 166. 

Opium, Wax, 1413. 

Opuntia, Spineless, 1086. 

Orange: New Fruit Trees imported 
into U. S. A., 13S. The Wampi 
as a good Stock for the Orange, 628. 

• Relation of Humus Content to 
Orange Production, 840. Note on 
Orange Pip Oil, 1281. Selectino of 
Valencia Orange in California, 1347. 

Orchil, Dye, 1362. 

Origanum duhium, O. Bevani, 1075. 

Oxytropis Lambertii, 1253. 

PACAYA SAIAD PALM, CHAMAEDORAE 
sp., 138. 

Pachira, sp., 465. 

Fachyrrhizus spp., 864. 



Pacific Isles, Prencli, Ptoductioix 
of Nattiral Phosphates, 14. 

Paddock Love Grass, Eragrostis lep- 
io^tachya, 296. 

Pallia Panic Grass, Panicum proiu- 
tum, 417. 

Palms : New Oil Seeds from American 
Palms, 5. Palm Varieties import¬ 
ed intp U. S. A., 138. Analysis 
of Zamia Palm Nuts and Leaves, 
in New South Wales, 401. Elaeis 
Poissonii, New Species of Oil Palm 
m the Cameroons, 986. Sago Palm 
(Arenqa saccharifera) in Belgian 
Congo, 1325, Sago Palm, {Phoemx 
fannifera) Cfiy-Bao and Cay Moc 
(Caryoto), at Tonkin, 191. 

“ Palo santo bianco Bulnesia Gan- 
cedii, 772. 

Panama Nuts, Asirocaryiim sp,, 5. 

Pandion halioekis^ 880. 

Panicularia nervata, 166, 

Panicum spp., 417 P. nigfopedafum, 
628. P, Combsi, 1000. 

Papaine, as Coagulant for Rubber, 
1284, 

Papaver Rhoeas^ P. somniferum, 994. 

Paper ; Wood Pulp and Cdlulose In¬ 
dustry, page I. New Paper-making 
Materials, 5. Ailanthus {Ailanihus 
glandulosa) as a Paper-Yielding 
Plant, 170. Paper-Yielding Plants, 
466. Plants suitable for Paper-mak¬ 
ing in South Africa, 869. Use of Im- 
perata cylindrica in Paper Making; 
Experiments in Italy, 573. Gelso- 
lino** {Mulberry Flax) in Italy, 1040. 
Manufacture of Paper Pulp from 
Bead Leaves, 1041. Paper-making 
from Tow, 1325, 

Fappophofum nigricans, 417. 

Paraguay Remd {Acrocomia sp,), 5. 

Panmlia spp., 44. 

Pmpalum dilatatum, 296, 761. 

Pmsifiora moMformis, 628, 

Fatchouly. PogosUmon PaUh^Uy, 
1360.' ' ' 


tennining the Various Characters 
of the Genus Pisirni in U. S. A., 29. 
Selection of Pea-seed in New Zea¬ 
land, 284. Two New Varieties 
of Field Pea by Pure Line Selec¬ 
tion, in Norway, 635. Relation 
of Amide Nitrogen to Nitrogen Me¬ 
tabolism of the Pea Plant, 747. 
Relation between Total Phosphoric 
Acid and that of the Lecithins 
in different Varieties of Peas, 1212. 
Behaviour of Hybrids of “ Siroends 
and Sans Parchemin tr^s large 
Cossein Japan, 1228. Com¬ 
mercial Pulse Crops, 1353. 

Peach ; New Varieties imported into 
U. S. A., 238. New Plants intro¬ 
duced into U. S. A., 1086. 

Peanut: Proteins of the Peanut 
Arachis hypogaea : Distribution of 
Basic Nitrogen in Globulms, Ara- 
cbin and Conarachin, 268. De¬ 
cortication of Peanuts, 1160. Pea¬ 
nut Oil at Tonkin, 1191. Commer¬ 
cial Pulse Crops, 1353. 

Pear-tree: Trees imported into U, S. 
A., 138, 628. New Varieties intro-' 
duced into U. S. A., 1916, 1086. 
Pollination in Relation to Commer¬ 
cial Fruit Growing, 1249. 

Peganum Hannula, 994. 

Pe-gya, see Phaseolus hmatus, 2227, 
^ 353 - 

Pe-hai {Brassioa pekmensis), 62 S. 

Peh-Muh, 419. 

Peltophormn nihnmi, P. Vogeliamm, 
772. 

Penniseiimi spp., 296. 

Pentstemon procerus, 166. 

Pentaclethra spp,, 465, 

Pepper: Cultivation in Sumatra, 832, 

Pericroctus griseiguiaris, 880. 

Persea amerkana, 138, P, graiisslma, 

.628,, 

Persia: Cultivation of Sugar Cane, 
1240, 

Persimmon: New Varieties introdu- 
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Pe-tsai, Brassica pekinetisis, 62S. 

Phalaris bulhosa, 296. 

Phaseohts spp., 292, 295, 403, 1227, 
1353 - 

Phaseolus aconitifoluis “Vriiighi^*, 295. 

Philippines: Work of the Bureau of 
Forestry, 53. The *'^^iaray'’ ICi- 
tYiis miaray) a ]S^e^Y Citrus Fruit 
of the Pliilippines, 767. Obser¬ 
vations on the Immunity to Rin¬ 
derpest of the aSTellore (Indian) 
Cattle and of the ISTeilore Native 
Brade Crosses, 775. Experiments 
in Hybridisation of Maize, 857. 
Important Root Crops, 864. Se¬ 
lection of Rice, 975. 

PhUum alpmujn, 166. 

Phoenix farinifera, 1191. 

Phyllocladiis spp., 44. 

Phymaia nouaihieri, 722. 

Physiology, Plant, see Chemistry and 
Physiology. 

Piceas: In the Arboretum of Vilmo- 
rin, Penzanin, France, 428. Red 
Spruce in U, S. A., 536. P. Smith- 
iana, 628. Bark of Scotch Pine 
and Spruce, 1252. 

Pigeon Beans and Grass see Cajanus 
indicus. 

Pigments see Tanning and Colouring 
Matters. 

Pigs: Acorns and Beechnuts as Food 
for Pigs, 66. Value of Apple Po¬ 
mace as Feed, 68. Inheritance of 
Coat Colour of Sv?ine, 69, Efects 
of Feeding Calcium Chloride, 187. 
Importance of Hogs for Meat and 
Hides Supply, i9r. Cause and 
Prevention of Hairless Pigs in U. 
S. A., 305. Argentine Swine Book, 
31S. Feeding of Pi^ on Kitchen 
Waste, 326. Contagious Septi- 
mia of Swine in Morocco, 436. 
Foetal Athyrosis, 440. Swine Ma¬ 
nagement in U, S* A., 447. Patho¬ 
logical Conditions produced in 
Swine by use of DeScient Wheat 
and Grain Mixtures, 659. Breed 


of Pigs in Brazil, 795. Method of 
Freeing Figs from Eice, 87 7. 
Morpholog}^ of Normal Pigs Blood, 
1008. Mussels as Food for Hgs: 
Investigations in Denmark, 1017. 
Utilisation of Stomach Contents 
of Slaughtered Cattle for Feeding 
Pigs, 1141. Pig Breeding at Ton¬ 
kin, 1191. Substitutes in Swine 
Feeding, Canada, 1386. Fish Meal 
as Feed for Swine, 1387. 

Pimpinella Anisum, 1075. 

Pine : Vegetation as an Indicator of 
the Fertility of Sandy Pine Plain 
Soils in N. Wisconsin, 385. In 
the Arboretiun of Vihnorin, 428. 
Origin of the Resins in the Pine, 
514. Bark of Scotch Pine, 1252. 
Chir Pine {Pinus longifolia). Chief 
Source of Indian Rosin, 1325. Pi¬ 
nus spp. 1325. Effects of Grazing 
upon Western Yellow Pine Repro¬ 
duction in Arizona and N. Mexico, 
U. S. A., 1365. 

Pineapple. Cultivation in the Azo¬ 
res. 995. Contribution to Chemical 
Composition of Pineapple and Ma¬ 
terials necessary to cultivation, 
1125. ^ Action of Ultra-Violet Rays, 
1218. 

Pine Grass, Calamagrostis Suksdcrfi^ 
166, 

Piugue, Hymenoxys flonhimda, 1253. 

Piper methystimm^ 138. 

Piroplasmoses see Hygiene of live¬ 
stock:. 

Pistachio: Cultivation and Distribu¬ 
tion, 254. Pistacchio spp, 254, 4x7, 

Pitaya, Cereus triangularis^ 138. 

Plantago lanceolata^ 417. 

Plantain vars, 4x7. 

Plant Breeding: Reversible Traas- 
formability of Allelomorphs in 
Rice, in Japan, 27. Selection of 
Sorghums in Queen^and, 28. Re¬ 
searches on the 35 Factors detes 
mining the various Characters of the 
Genus Pismt^ in U- Sw A., %% In- 
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direct Effects of Certain Selections 
in Breeding Indian Com, 30. « Qua¬ 
lity », New Variety of Strawberry, 
31. Hybridisation Experiments; 
between Species of Dolichos; bet¬ 
ween Species of Pliaseolus ; bet¬ 
ween the Genera Dolichos and 
Phaseohis, 32. Selection of Cotton 
for Resistance to Black Scale, in 
St. Vincent, E. Indies, 33. Se¬ 
lection of Cereals in Sweden and 
the increased Production thus cau¬ 
sed, 143. Linked Quantitative Cha¬ 
racters in Wheat Crosses, 144. Se¬ 
lection of “Kanred”, New Wheat 
Variety in Kansas, U. S. A., 145. 
Studies on Contamination of the 
Pollen of Rye with the help of 
«Indicator Plants » in Sweden, 146. 
Inheritance of Endosperm Colour 
in Maize, 147. Relation of Cob 
to other Ear Characters in Maize, 
148. On Abnormal Ears of Maize 
obtained from Seeds treated with 
Copper, 149. Correlations between 
Chemical and Morphological Cha¬ 
racters of Sorghum, 150. Inte¬ 
resting Bud Variation in the Du¬ 
chess AppR, 151. Bottle Nedced 
Lemon in California, 152. Lu- 
lea Branch of the Svaldf Station, 
North Sweden, 273. Experiments 
in Field Technique in Rod Row 
Tests with Cereals, U, S. A., 274. 
Corrdations observed in Conti¬ 
nuously Cropped Barley, in U. S. 
A., 275. Method for detennirdng 
the Percentage of Self-Pollination 
in Maize, 276. Relation of the 
Vigour of the Maize Plant to Yield, 

277. Correlations between Ear 
Characters and Yield in Maize, 

278. Breeding Sweet Com r^ist- 
ant to the Com Earworm 

. tidem obsoieia. Fab.), 279, , Correla- 
"ttea. observed in Maize' Ihrams, 
'A., zdol inheritar^ of 
Qspmth'm the 'Cul¬ 


tivated Carrot and Beet, 281. Se¬ 
lection of Some Varieties of Swede 
resistant to PlasmodiopJiora Bras-- 
sicae, in Denmark, 282. Fiaxwilt: 
Study of the Nature and Inherit¬ 
ance of W'iit Resistance, 283. Selec¬ 
tion of Pea-seed, 284. Asparagus 
Selection in Massachusetts, 285, 
Hybrid Chestnuts in D. S. A., 286. 
Selection and Hybridisation of Ce¬ 
reals in Alaska, U. S. A., 405, In¬ 
heritance of Glume Length in Tvi- 
ticum polonictim^ Case of Zygotic 
Inhibition, 406. Oat Selection by 
Pure Lines at the Agricultural 
Experiment sStation of Higlimoor, 
Maine, U. S. A., 407. Genetic Study 
on the Awns of a Variety of 6-Row- 
ed Barley, 408. “ Reggiano Mai¬ 
ze New Variety of Early 
Dwarf Maize obtained in Italy by 
Hybridisation and Selection, 409. 
Improvement of Cotton by Selec¬ 
tion, in India, 410. Effect of 
Selection on aKumj)taCotton and 
on the Quality of its Fibre in India, 
411. Selection of Resistant Plants, 
519. Varieties of Egyptian Cotton 
produced by Mutation, 520. Varia¬ 
tions in Eucalyptus Trees in Planta¬ 
tions; Hybrids observed chiefly in 
Algeria, 521. Origin of “ Hump¬ 
back Wheat by Selection, 634. 
Two New Varieties of Field Pea 
obtained by Pure Line Selection, 
in Norway, 635. Maternal Inherit¬ 
ance in Soy Bean, 636. Hybrid¬ 
isation Experiments between Dif¬ 
ferent Varieties of the Cultivated 
and Wild Strawberry in Alaska, 
637. Acclimatisation, Selection and 
Hybridisation Experiments with 
Fuit Trees in Alaska, 638. Se¬ 
lection of Wheat in Ontario, Canada 
749. Increased Sdf-Fertilisation 
of Petkuser Rye by Pure Line Selec¬ 
tion, In the Netherlands, 750. Se¬ 
lection l^s^eriments with Two Cui- 
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tivated Oats according to the Po¬ 
sition of the Seed in the Spikelet, 
in France, 751. Inheritance of 
Characters in Rice, in India, 752. 
Improving Alfalfa by Selection 
and Hybridisation in Manitoba, 
Canada, 753. Selected Wheat in 
India, 854. Selection of Native 
Oats and Barley, in Norway, 855. 
Pure-line Selection of Oats and Bar¬ 
ley in Quebec, 856. Experiments 
in Hybridisation of Maize, in the 
Philippines, 857. Lint Percentage 
and Lint Index as Important Fac¬ 
tors in Cotton Selection, 858. In¬ 
vestigations into Colour of Fruit 
in Hybrids of Tomato, Aubergine 
and Pepper, in U. S. A., 859. 
Choice of Material for isolating 
Inflorescences in Selection Work, 
972. Selection of Barley in Alge¬ 
ria, 973, Selection of Rice in the 
Philippines, 974. Apparent Mu¬ 
tations of Colour in Beetipot due 
to Eflect of Vicinity in Sweden, 
975, Genetics of Fragaria, 976. 
Heredity of Early and Late Ripen¬ 
ing in an Oat Cross, in England, 
1098. Selection of Maize Resistant to 
Smut, 1099. Observations on some 
Degenerate Strains of Potatoes, 
1100. DeE Tobacco with Petiolate 
Leaves, Probably resulting from 
Mutation of a Single Factor, at Su¬ 
matra, I loi. Inheritance of Charac¬ 
ters of Endosperm in Hybrids 
between Hard and Soft Wheats, 
in IJ. S. A., 1223. Case of Perman¬ 
ent Variation in Glume Lengths, 
and Inheritance of Purple Colour 
in Cross Tritimm polonimm X 
T. ElcbQn% in England, 1224. 
Structure of Common, and Gluten 
Rice in Japan, 1225. Inheritance 
of Tight and Loose Paleae in 
Avena nuia Crosses, in England, 
1226. Selection of a type of Pe- 
gya Bean, Fhm&eoim Immlm var. 


with Low Prussic Acid Content, 
in Burma, 1227. Behaviour of Hy¬ 
brids of Two Varieties of Peas Si- 
roendro"' and "'Sans Parchemin 
tres large Cosse ”, in Japan, 122S. 
Mutation observed in a Pure Strain 
of 2 - Rowed Barley {Hordeum dis- 
tichimi L.), in Bavaria, 1343. Re¬ 
lation between Colour and other 
Characters in certain Arena Cros¬ 
ses, 1344. Methods for Selecting 
and Improving the Cotton Plant, 
in Egypt, 1345. Apple Selection 
in Canada, 13 46. Selection of Va¬ 
lencia Orange in CaHfomia, 1347, 

Platenys platycephala, 79. 

Plough : The « Eros » Tractor Plough, 
204. Wyies Motor Plough, 332* 
Blanchard Double Brabant Wind¬ 
lass Plough, 333. Haulage of 
Ploughs, 1270. Tractor Plough, 
1271. 

Pkithenetia conophora, 138, 

Plum: Acclimatisation, Selection and 
Hybridisation in Alaska, 638. Pol¬ 
lination by Bees, 649, 871^ New 
Varieties introduced into IT, S. A., 
1916, 1086, Pollination in rela¬ 
tion to Commercial Fruit Growing, 
1249. 

Poa bmchyglossa and P. Sdndbefgi% 
166. 

Pcdocaypus spicata, 44. 

Podocnemys dunmrilwta^ P, ep^pansa, 
79 - 

Pogosiemon PaicJionly, 1360. 

Poinciana GiUesii, 994. 

Pokaka, Elaeocarptis dentaius^ 44, 

Polemonium pulcherrimum^ 166. 

PoUinia fulva, 296, 417, 628. 

Polygonum equiseiifofme^ 994, P. 
phyiolaccaefoUum^ 166, P. vaccinii- 
folium^ 628. 

Polynevrite, see Hygiene, Rural. 

Pomace, 68. 

Pomegranate: Culture and Produc¬ 
tion in Cyprus, 1075, 

Pongumm glmhru^S^ ' » ^ 



Porcupine Grass, Stipa occidentalism 

i66. 

PofUera hygrmneinca (=- P. hygro- 
metfa)y 1248. 

Porto Rico: Mango, 534. New Varieties 
of Sugar Cane, 1239, Vanilla as a 
New Product, 1244. 

Portugal : The “ Beirao Horse, 70, 

Potato: Blectrocultiiral Experiments, 
IQ. New Varieties imported into 
U. S. A., 138, Comparative Ex¬ 
periments with 35 Varieties in Swe¬ 
den, 162. Winter Potato Growing 
in Algerian vSahel, 293. A Water- 
Potato 294. Biological Effi¬ 
ciency of Potato Nitrogen, 378. 
Composition of Potato Plant at Va¬ 
rious Stages of Development, 415. 
Use of Potato-Drying Plant in 
Rhodesia, 1028. Effects of Wea¬ 
ther on Yields, 1078. Observations 
on some Degenerate Strains of Po¬ 
tatoes, 1100. Scott Process and 
Plant for Drying Potatoes, 1152. 

Poultry: Intestinal Parasites of 
Poxiltry Prevention and Treat¬ 
ment, 61. Poultry Feeding Tests 
in New Zealand, 72. Turkey Rea¬ 
ring in Italy, 72. Study of 
Bacterium PuUonm Infection, 180, 
^80. Avian Blood Parasites of 
French Guiana, 437. Chicken-pox 
ot Poultry, in Canada, 438, Blood 
Fat in Domestic Fowls in relation 
to Egg Production, 448. 5t3i Irish 
Baying Competition, 551. Beha¬ 
viour of Chickens restricted to: 
i) Cileal Grain; II} Wheat ot 
Maize Kernel, 552. Studies on 
Physiology of Reproduction in the 
Domestic Fowl, 553. Poultry Para- 
rites, 779- Study of the effect 
of Cottonseed Meal versus Beef 
Scrap upon the Egg Production, 
Fertility and Vitality of Poultry, 
796, Capons and Caponizing, 797. 
Studite on. Sarcoma in Chickens, 
879. Ectopararitic on 


Birds in Formosa, 880. Study of 
Proteins of Certain Insects with 
Reference to Food Value, 883. Ex¬ 
perimental Modification of Germ- 
cells and the Effect of Daily Inha¬ 
lation of Ethyl Alcohol and other 
Poisons on the Progeny of Poultry, 
1018. Use of Weevily Wheat for 
Feeding Poultry^ 1019. 'Use of 
Seaweed in Poultry Feeding, 1020. 
Avian Malaria caused by Plasmo¬ 
dium relictimi in Algeria, 1260. 
Acorns as Food for Poultry, 1262, 
Tatu, Taiusia novemcincta as a 
Pest of Farmyards in Brazil, 1193, 
1263. Part played by Egg Shell 
of Hen in Formation of the Chi¬ 
cken’s Skeleton during Incubation, 
138S. Final Report of XlVtii Egg- 
Baying Competition held at Queens¬ 
land Agricultural College, 1917-18, 
13S9. 

Pmipariia axillaris, 628. 

Prairie Grass, Bromm unioloides, 
296. 

Preserved Foods: Detection oi'*Bact. 
hoUilinus by Thermo-Predpitation 
Method, 1047. 

Prinsepia uniflora, 628. 

Prosopis glandulosa, 188. P. Stli- 
quastrum =s P* juUflora, 1248. 

Pmnus serotina, 1253, P. serrulata 
sachalinensis, 628, 

Pteris aquilina, 1253. 

Pulse Crops : Utilisation of the Civet 
Bean {Phaseolus ktnaius) cultivated 
-in Madagascar, 292. Three Fodder 
Pulses of Biliar and Oriss£L, 295. 
Cultivation of Edible Beguminosae 
in Tuni s for the production of Dry 
Seeds, 757. Commercial Pulse Crops, 
1353 - 

Pumpkin: Plants imported into U.S. 
A„ 628, Calcium Content, 966. 

Punka Granatum, 994. 

Puriri^tree, Viiex littoralis, 44. 

Pyrethrum: , Occurrence of ikanga- 
ne^ in Stems and Flowers of Py- 
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retlirum, 267. Cultivation in Swit¬ 
zerland, 1361, 

Fyreiophorus spp., 126. 

Pyms beiulaefolia, P. Breischneidet% 
P. ovoidea, and P. phaecavpa, 628. 

OuEENSivAisrD : Selection of Sorghum 
in Queensland, Australia, 28. Ob- 
ser^'ations on Control of Cattle 
Tick, 1004, 

Queiite Salado {A triplex acanihocaypa), 

*"766. 

Quercus spp., 428. 

Rabbit; Mortality in Wet Years in 
Consequence of Coccidiosis, 60. 

Raffia or Bass, 1075, 

Ramie: Prom theTBelgian Congo, 1325- 
Observations in Indo-China, 1358. 

Raphia sp., 1075. 

Rare Blue Grass, Andropogon inter- 
medms, 296, 

Raspberry: Cultivation in U. S. A., 
299. Varieties and Cultivation of 
Raspberries, Blackberries, Goore- 
berries and Currants in Indiana, 
XJ. S. A., 648. Pollination in Re¬ 
lation to Com m ercial Fruit Grow¬ 
ing, 1249. 

Rattan, 53. 

Rattle Weed, Oxytropis Lamberiii, 
1253. 

Raurekau-Siirub, Coprosoma gran di¬ 
folia, 44. 

Rebufiel Olive Gleaner ”, 88. 

Red Bunch Grass, Agropyron flexuo- 
sum, 166. 

Red Pine or Rimii Daerydium cupres- 
sinum, 44. 

Rheedia hrasiliensis, 138. 

Rheum acuminatum, R, nobile, R. 
raponticum, 628. 

RMnemys nasuta, 79. 

Rhipicephalus annulaius, R, australis, 
1004. 

Rhizophom conjugata, 832. 

Ixodes Grass, Chloris Guyana, 296. 
628, 1231. , , 


Rhododendron alhijlorum, 1253, R* 
anthopogon, R, spp., 628. 

Rhubarb : Simple Method of Forcing 
in the Open Air, 52, 

Rhus vernicifera, 5. 

Rice: Reversible Transformabihty of 
Allemorphs in Rice in Japan, 27. 
Results of Cultivation of the Car- 
lotta Strampelli Hybrid Wheat in 
Rice Fields in Italy, 25. Carp- 
Breeding in Rice Fields: Experi¬ 
ments at VerceUi, Italy, 78. New 
Varieties imported into XJ. S. A., 
138. Transplanting in the Con¬ 
trol of ” W'ild Rice in Italy, 161. 
World's Production, 291. Indo- 
Chinese Rice, 414. Rice Area in 
British Guiana, 497. Effects of 
Meteorological Factor's on Growth 
and Yield in the VercelH District, 
Piedmont, Italy, 502. Toxic Ac¬ 
tion of Soluble Aluminium Salts 
upon Growth, 518. Implements 
used for Cultivation in India, 559. 
Irrigation of Rice in California, 
625. Inheritance of Characters, in 
India, 752. Best Varieties of Ita¬ 
lian Rice, 755. “ Early Dellarole ”, 
Rice, 756. Rice following Tobacco 
Crop, in Sumatra, 832. Gases of 
Swamp Rice Soils, 843. Selection 
in the Philippines, 974. ” Ter^- 
ky ” Rice in Cochin China, 1068. 
Rice and the Chemistry of Food, 
1072. Control of Weeds in Rice- 
fields by Rolling, 1106. Yields 
in Cochin China, 1190, Vegetable 
Foods of Tonkin, 119X. Experi¬ 
ments on Structure of Common 
Rice and Gluten Rice, 1225. Com¬ 
plementary Notes on Fish Breeding 
in Rice Fields, Madagascar, 13:65. 

Ridnodendron africanum, 421. R. 
Raufeneii (Manketti Nuts ftom XJ, 
W. Africa), 5. 

Rocella, app. X362. 

RoUinia deHcwsa ** Frnta de 

138, J ;; :"v 


4 
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Rosa odorata giganiea, 628. Rosa spp., 
994* 

Roselle Hemp, Hibiscus Sahdtmffa^ 
X357- 

Rotation of Crops, see Tillage. 

Rubber : Yield in British Guiana, 497. 
In Kortli Borneo, 527. Vene¬ 
zuelan Production of Balata, 644. 
Cultivation in Sumatra, 832. Value 
of Results Obtained b3- Use of 
Apparatus for Estimating Rubber 
in Uatex, 989. Bibliography of the 
Publications on Rubber between 
1910 and 1916, 990. Investiga¬ 
tions into different :Methods of 
Tapping and their Influence on the 
Yield of Rubber Plants, m Suma¬ 
tra, 1117. Utilisation of Colonial 
Rubber, 1237. Effect of Eight in 
healing Rubber-Tree Wounds, 1238. 
Comparative Results of the Growth 
of Hevea, CastiUoa, and Puntumia 
at Tobago, 136-}. Papaine as a 
Coagulant for Rubber, 1284. Ace¬ 
tic Add Manufacture on Rubber 
Estates, 1414. Mechanical Coagu¬ 
lation of Rubber, 1415. 

Rubia tinctona^ Madder, 44. 

Ruhus niveusy 628. 

Rural Economics: ililk Producer’s 
Problem in U. S. A., 91. Economic 
Relations between Tractor and 
Farm, 80, 92. Value to Farm 
Families in IT, S. of Food, Fuel, 
and Use of House, 211. Size of 
Farm Business, 338. Government 
Lands, Leased Lands and Alienated 
Lands in Australia, 339* Machine 
Sheep Shearing and Lads: of Labour 
in N. Zealand, 340. Cost of Reep- 
ing Farm Horses and Cost of Horse 
Labour in U, S,, 460. Cost of 
Production, of Milk in Relation to 
Feeds, 664. Organisation of 10 
Dairy Farms in the Blue grass Re¬ 
gion of Kentucky, U* S,, 683, Im¬ 
portant Factors in Operation of Ir¬ 
rigated Farms in Utah, U. S, A.* 


811. Cost of Harvesting Wheat by 
different Methods in U. vS. A., 812. 
Farm Accounting and Statistics 
Bureau for British Columbia, Ca¬ 
nada, S13. Study of some Eg^^- 
tian Farms, 901. Studies in Cost 
of ^larket Milk production in U. 
S. A., 902. Faim Management and 
Farm Profits on Irrigated Land in 
the Provo Area, (UtahLake Valley). 
U. S. A., 1031. Economic Results 
of Overhead Irrigation Strawber¬ 
ries in Illinois, U. S. A., 1032. In¬ 
fluence of a City on Farming, 1156. 
Native x\griculture in Cocliin-Cliina, 
1190. 

Rvdbeckja occide\^t ills, 166. 

Rimex Acetosella, 386. 

Rush, Juncus spp., 166. 

Russia: Wood Exports, page 8. In¬ 
ternational Trade in Fertilisers, 14. 
Selection of Rsistant Plants, 519* 

Rye: Rye Growing in Uncultivated 
Rice Fields in Italy, 37. Effect 
of Greenhouse Temperatures on 
Growth, 142. Selection hi Sweden, 
143. Studies on Contamination of 
Pollen in Sweden, 146, Cultural 
Experiments in Sweden, 153. vSe- 
lection in Alaska, 405. Pure Line 
Selection in the Netherlands, 750. 
Yields in Illinois, 861. Relation 
between Climate and Yield in Swe¬ 
den, 1327. Rational Distribution 
of Diflercnt Varieties of Rye in 
Sweden, 1352. 

Saj^fron: Kosani, Greece, 1245. 

Saladillo {Atriplex aficanthocarpa), 
766. 

Salix Mariiana 5. Humholdtumay 
772. 5. Scouletianay 166. 

Salt Grass, Disfichlis mantimuy 417. 

Salts, Injurious, and Relation to Ir¬ 
rigation of Arid and Semi-arid Re¬ 
gions, 728, 

Salt Sickness, looo. 
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Salvia sp., 13S. 

Sandal-wood: Sanialum alhtim^ 5. 
Export from the New Hebrides, 
250. 

Sanga-sangd, Ricuiodcnd/on afykanum, 
421. 

San Salvador: Sugar Cane Cultiva¬ 
tion and the Manufacture of Sugar, 

13, 46. 

Sanseviera ihyrsiflora, 869. Sanse- 
viem spp., 1325. 

Saponification, Biological, of Various 
Fats, 1037. 

Sarothamnine, 1213. ’ 

Sauce bianco Salix Mariiana, = 
S. Humboldiiana^ 772. 

Scarlet Hunner, Phaseolus mtiUiflo- 
1353. 

ScJieela excelsa = Attalea exceha^ 

1325. 

Sche-ffera digitaia, 44. 

Schiniis dependents ==: Duvana praecox, 
772, S. latifolkis, 124S. 

Schizoirypantim cnm, 1193. 

Sclewpogon hrevifcUus, 18S. 

ScJioenodoms Hookeriamis, 296. 

Sedoheptose, 269. 

Sedttm speciahile, 269. 

Seeds, Agricultural: Viability of Seeds 
of Rapkantis saiivits^ E. as afiected 
a by High Temperatures and Water 
Content, 25. On Abnormal Ears 
of Maize obtained from Seeds treat¬ 
ed with Copper, '■149. Production 
of Forage Plant Seeds in Denmark, 
522. Seed Control Station in Hol¬ 
land, 620, Germination and Pxir- 
ity of Seeds in Montana, 639. Su¬ 
gar Beet Seed Production and Stock 
of the U. S. A., 754. Variations in 
Seed Tests resulting from Errors 
in Sampling, 1102, Measures tak¬ 
en in Hungary for Production of 
Sugar Beet Seed, 1348* 

Sejen **, Jessenm polycarf>ay 1280 

Selection see Plant Breeding. 

9B5- 

Senecio ifiangidmis^ r66. 


Senegal: New Dog Disease, 1375. 

Serchwangi Grass, 1360. 

^Sericulture : Transmission of Riclmess 
ill Silk and HardirievSS in Crossing 
Sillvworms, 74.. Appearance of “ Ac¬ 
cidental Bivoltins in Univoltine 
Breeds of the Silkworm, 75, Me¬ 
thods of identifying Eggs made 
Bivoltin by the ilction of Hy¬ 
drochloric Acid: Investigations in 
Italy. 76. Akino-nogeshi {Lac- 
itica hvevhosUis) new Silkworm 

* Food in Japan, 77. Comparative 
Research on Value of Electrical and 
Chemical Treatments of Silkworm’s 
Eggs, 194. Selection by Phototaxy 
of Newly-Hatched Earvae with 
regard to their Strength, 195. 
Studies on the Process of Di¬ 
gestion in Earvae, 196. On Na¬ 
tural Parthenogenesis in Various 
Breeds and Varieties of Bomhyx 
mori, 197. Note on Sericul-ture 
in Madagascar, 19S. Ne'w Rearing 
^Methods: the Acqua Small Trestle 
System and the Campbell Shelf 
System, 327. On some Cytolo^cal 
Data on the Phenomena of Par¬ 
thenogenesis in the Silkworm, 328, 
Second Report on the Experiments 
carried out at Pusa to improve the 
Mulberry SJk Industry, 449. Can 
the Action of Cold Decrease Mor¬ 
tality among Silkworms suffering 
from Flacherie ? 673. On. the 

Discovery of a Plant suitable for 
Feeding 674. Production of Silk¬ 
worm Eggs of the Annual Breed, 
in Japan, in 1917, 675. Develop¬ 
ment of the Industry hi Cambo¬ 
dia, 676. Second Rearing of Silk¬ 
worms in Italy, during Sum mer 
and Autumn, 19x7, 798. Sericul¬ 
ture in Cyprus, 799. Production 
in Cyprus, 1075. Rearing in Indo* 
China, 1264. Creation of Inter- 
mioisterial Silk Committee, in 
France, X391, Influence of BIreed 
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of Eggs on Qeamiess of Raw Silk, 
1392. 

Sesame Oil at Tonliiii, 1191. 

Seshanta acuhata = Aczchvv^**i-nB 
spimdosa, 1357 . 

Setayia 'italica, S\ nigi'irosUis, 290. 

Sheep; Piroplasmosis, 57. Acorns 
as Food, 60. N. Zealand Sheep 
Returns in 1917 and Progress of 
Cross-hreeding in Xew South Wales, 
190. Census in India, 317, Argen¬ 
tine Flock Book, 318. ^Machine 
Sheep-Shearing in N. Zealand, 325; 
340, Experimental Feeding with 
Two Poison Plants, Wild Indigo 
and Native Wild Tobacco, in X. 
South Wales, ^32. Vitatnitie fa¬ 
vouring Growth, isolated from the 
Pancreas, 661. Fattening Western 
Eambs, in V. S. A., 069. Cross 
between a Goat and Ram, in 
Brazil, 889, Cross between Sheej-) 
and He-Goat and between Goat and 
Ram, in Brazil, 1140. Control of 
Blow-Fly, and Sheep ilaggot Fly 
in Queensland, 137^. “Woolless” 
Sheep as Butcher's Animals in 
Cuba, 1385. 

Sheep Maggot Fly: in Queensland, 
1374 - 

Sheep Sedge, lUoia, 166. 

Sheep Sorrel {Ritmex Acetosdla); on 
Calcareous and Doloniitic Media, 
U. a A., 3S6. 

Shinia Oil, Pistacia Lentiscus, 1036. 

Short-awned Broiuegrass, Bromus mar- 
gimtiis, 166. 

Siam: Black Vatiiish Tree, Meh- 
norrhea tisitata, 5. Teak Trade, 
174. 

Sida rhomhifoUa : Fibre in Swazi¬ 
land, 5. 

Silage: Coloni-Aerogenes Group from 
Silo^e, 473. Relative Influence of 
Micro-organisms and Plant Enzymes 
on Fermentation of Maize Silage, 
91S. Presarvation and Efficient 
R%>eaing of Silage in Warm Count¬ 


ries, 1170. IVHcro-organisms and 
Heat Production in Silage Ferment¬ 
ation, 1422. 

Sir a pis yjp 

Sincamas, Pacliyy/hizns eroiiis, 864. 

Sisal Hemp, see Agave. 

Sitanion veluiimm, 166. 

Skimkweed, Polemonlum pulchervi- 
166. 

Slender Hairgrass, Descliampsia elon- 
gala, 66 . 

Slender Reed Grass, Clmia lai?folia, 
166. 

Sloeiiti Side,ixylvi, 832. 

Small 'Wild Onion, Alhuhi fihnllum, 
166. 

Simla 1236. 

Smooth Wild Rye, Ely mu s glaiicm, 
166. 

Snails, Band and Fresh-Water, in 
Indo-China, 890. 

Soap Weed, Yucca data, 1S8. 

Soft Eove Grass, Eraqrostis pilosa, 
417- 

Soil : On the Origen of “ Terra Rossa ” 
(Red Soil) in Italy, 6. Adsorption 
by Soils, 7. Studies on Organic 
Matter of the Soil of XJ. S. A., 8. 
Relation of Movement of Water 
in Soil to its Hygroscopicity and 
Initial Moisture, I2S.^ Further Stu¬ 
dies on Nitric Nitrogen Content of 
the Country Rock, U. S. A., 129. 
Absorption and ocher IModifications 
of Certain Fertilising or xlnii-ctyp- 
logamic Compounds in various Na¬ 
tural and Artiflcial Soils 130. Re¬ 
lation of Transformation and Dis¬ 
tribution of Soil Nitrogen to Nutri¬ 
tion of Citrus Plants, 131, 173. 
Eflcctof Decomposing Organic Mat¬ 
ter on the Solubility of certain In¬ 
organic Constitnents of the SoH, 258. 
Proof of Microbial Agency in the 
Chemical Transformations of Soil, 
259. Decomposition of Soil Pro¬ 
tein Substances through the Ac¬ 
tion of Bacteria, 260. Influence of 
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Fineness of Dn’isioii of Pulverised 
Fimestone on Crop Yield as well 
as Chemical and Bactenological 
Factors in Soil Fertility, 263. Ve¬ 
getation as an Indicator of the Fer¬ 
tility of Sandy Pine Plain Soils in 
X- Wisconsin, 385. Gro^vtli of 
Sheep Sorrel [Rinnex Acetosella) on 
Calcareous and Doloinitic j^Iedia,* in 
U. S. A., 3S6. Movement of Solu¬ 
ble Salts through Soils, 387. Total 
Nitrogen and Carbon in Cultivated 
Fand and Fand abandoned to Grass 
and Weeds, 3SS. Bfect of Differ¬ 
ent Salts on Ammonia Formation 
in Soil, 389. Aluminium as Fac¬ 
tor inffuencing Effect of Acid Soils 
on Different Crops, 390. New Ex¬ 
periments in Dry Farming in Italy, 
504. Correlation between Bacterial 
Activity and Lime Requirement of 
Soils, 505. Researches on certain 
“ Soil Sicknesses " in the Nether¬ 
lands* 623. Studies on Nitrifica¬ 
tion in Natural Soils and its Im¬ 
portance from an Ecological Point 
of View, in Sweden, 624. Soil 
Acidity and Hydrolytic Ratio, 727. 
Salts injurious to Vegetation and 
their Rdationship to Irrigation of 
Arid and Semi-arid Regions, 728. 
Effect of Certain Factors on the 
Carbon Dioxide Content of Soil 
Air, 729. Relation of Weed Growth 
to Nitric Nitrogen Accumulation in 
the Soil, 730* Protozoa and the 
Phenomena of Reduction in Soil, 
731. Changes in the Nitrogen Con¬ 
tent of Stored Soils, 733. Move¬ 
ment and Distribution of Moisture, 
838, Studies in Soil Reaction 
as indicated by Hydrogen Elec¬ 
trode, S39. Htnnus in Mulched 
Basins, Relation of Humus Con¬ 
tent to Orange Production and 
Effect of Mulches; 840. Forma¬ 
tion of Black Aik^ {Sodimn Car¬ 
bonate} in Calcareous Soils, 841. 


Infiuence of Carbonates of Magne- 
siuri and Calcium on Bacteria of 
Certain Wisconsin Soils, S42. Gas¬ 
es of Swamp Rice Soils. - III. Hy¬ 
drogen Oxidising Bacterium from 
these .Soils. — IV. Source of Gas¬ 
eous Soil Nitrogen, S43. Notes 
on Direct Determination of Hy¬ 
groscopic CoeMcient, 957. Rela¬ 
tionship between Absorption and 
Coagulation with Respect to M- 
neral Colloids of the Soil, 95S. Re- 
sen-es of Soil Water dming Droughr, 
1079. Effect of Irrigation Water 
and Manure on Nitrates and Total 
Soluble Salts, 1080. Investigations 
into Flocculating Power, 1203. Ac¬ 
tion of Neutral Sdts on Humus, and 
Experiments on Soil Acidity^ 1204 
Isolation of Cynauric Acid from Soil, 
ill U. S. A., 1205. New Observa¬ 
tions on Biological Absorption of 
Methane, and Distribution of Ka- 
serer and Sohngen Methane Organ¬ 
isms in Soils, Mud and Farm Ma¬ 
nures, 1206, Recent Investiga¬ 
tions on Soil Aeration, 1331* Copper 
and Zinc as Antagonistic Agents 
to the Alkali ” Salts in Soils, 
1332. Effect of Heat on some Ni¬ 
trogenous Constituents of Soil, 1333. 

Soil Acidity; Aluminium as a Fac¬ 
tor influencing the Effect of Acid 
Soils on Different Crops, 390. Dif¬ 
ferent Fonr^ of Calcium Carbonate 
as Correctives, 392. 

Soils, Peat: Vegetation on Swamp and 

• Marshes as an Indicator of Quality 
of Peat Soil for Cultivation, 132. 
Experiments on Bacterisation of 
Peat for Soil Fertilising Purposes, 
396. 

Soils, Saline: Plants in Arid Districts 
of N. Mexico suitable for Cultiva¬ 
tion, 766. Plants Tolerating Salt, 
963 - 

Soils, Bandy: V^tation as an ludi- 
catof of Fertility of Sandy Kne 
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Plains Soils in N. Wisconsin, 

385* 

Solantim elaegnifolutm, 745, S. villo- 
sum, 994. 

Sola Pith, Aaschynomene aspeyq, 1075. 

Solf Cheat, Bvomus Jiordeaceus, 166. 

Sorbus cuspidata, S. insignis, 628. 

Sorghum: Selection in Queensland, 28. 
Composition of Grain Sorghum 
Kernels, 140. The Importance of 
Sweet Sorghum 172. Studies on 
Cyanogenetic Compounds, 400. Sor¬ 
ghums for Forage in South Dakota, 
524. Fats and Fatty Acids of the 
Grain Sorghums, 744. Growing Sor¬ 
ghum in Kansas, 760. - Experiments 
on Digestibility of Fish, 837. Results 
of Growing Sweet Sorghum in Pied¬ 
mont, Italy, 868. Reeurv^ing of 
Milo and some Factors inhuencing 
it, S63. Physical and Chemical 
Study of Kafiir Kernel, D. S. A., 
964. Studies on the Evolution of 
the Sweet Principles of Sorghum; 
Sugar Content at Various Stages of 
Growth, and Influence of Castra¬ 
tion, 1215. Effect of Temperature 
and other Meteorological Factors 
on Growth, 1328. Sudan Dura as 
Brewing Material, 1409, 

South Africa: South African Gum, 5. 
Cappafis albitmnca, Coffee Substi¬ 
tute, 5, 47. Industrial Alcohol, 209. 
Dairying Industry, 222, Fertilisers, 
627. Plants for Paper Maldng, 869. 
Plant Succession in the Thorn Veld, 
849, Oil yielding Y eeds from Rho¬ 
desia, 1325. Production of Wattle 
Bark in Natal, 1325. 

South African Pigeon Grass, Seiaria 
nigyosiris^ 296. 

Soya: Nutritive Value of the Soy 
Bean, 4. Material Inheritance in the 
Soy Bean, 636, Soya introduced in 
Tobacco Rotations, 832. Annual 
Yield at Tonkin, 1191. 

; Ptofimctfem of Phosphatk 
^ 3:4.. '/CNganlsationofRu¬ 


ral Hygiene Service, 498. IVIineral 
Products Employed in Agriculture, 
509. Hop-Growing in Galicia, 531. 
Forest Yield of Public Eand, 537. 
.Agricultural Meteorology in New 
Castile, 725. Cultivation of Ce¬ 
reals 860. Esperiments on Steppe 
Pasture, 9S1. National Parks, 1366. 

Spanish Peas, see Cicer mietinum. 

Spaikodea cmnpamilataf 628- 

Spider Grass, Panicum divancatissi^ 
mum, 417. 

Spiked Trisetum, Trisetum spicaium, 
166. 

Spinifex hirsutus, 417. 

Spinach, New Zealand, Tctragonia 
tfigyna, 44. 

Spondias iiiherosa, 138. 

Sporoholus spp., 18S. 

Spreading Panic Grass, Panicum 
Mitchelli, 417. 

Squill {Urginea Scilla = Scilla ma- 
ritima), 1075. 

Stachydrin, 1092. ^ 

Starch Crops; Tuber and Root Cul¬ 
tivation Trials made in 1916 at 
the Agricultural Station of Flahult, 
Sweden, 162. Tapioca Starch made- 
in Rliodesia, 345. Important 
Root Crops of the Philippines,864. 
Marvel of Peru [Mirabilis Jalapa), 
765. Ganna edulis in Trinidad, 75 8. 
Sweet Potato, Arrowroot and Yam 
Starches, 1191. Potato Starch In¬ 
dustry in Italy, 1410." 

Stegomyia spp., 1192, 1260. 

Stock Raising, see Breeding. 

Strephonema sp., 1075. 

Steppes: Plant Succession in the S, 
African Thom Veld, 849. Experi¬ 
ments in the Dehesa de Nuestra 
Senora del Pilar the Central Steppe 
of Spain, 981. 

Stimulant Plants; Chicory Substi¬ 
tute from S- Africa, 5. Drink Yield¬ 
ing Plants imported into U. S. A., 

SUpa oecMentdlis and 5. minof^, 166. 
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Stock Raising, Organisation and Hn- 
couragement: Indian Cattle Census, 
317. Herd Books of Argentine 
Rural Society, 31S. Stud Cattle 
Breeder’s Association of Australia, 

319. 

Storing of Agricultural Products : Ce¬ 
lery Storage Experiments, 100. 
Handling and Storage of Spring 
Wheat, 226. Preservation of Roots of 
Jerusalem Artichoke,474. Cold Stor¬ 
age Butter, 475. Preserving Fish 
without Ice, 702. Supply of Canned 
Salmon, in U. S. A,, 703. Changes 
in Composition of Sweet Potatoes 
left in the Ground when Mature, 
919. Influence of Sait in Changes 
taking Place in Storage Butter, 920. 
Use of Potato-Br^ing Plant in Rho¬ 
desia, 1028. Drying Vegetable,. 
1039. Preservation of Meat, 1168. 
Preservation and Efficient Ripen¬ 
ing of Silage in Warm Countries, 
1170. 

Strawberry: Electro-cultural Ex- 
priments, 10. Quality New Va¬ 
riety in U. S. A., 31. Strawberry 
growing in XJ. S. A., 298. Hybrid¬ 
isation Experiments between dif¬ 
ferent Varieties of Cultivated 
and Wild Strawberries in Alaska, 
U: S. A., 637. Varieties and Culture 
in Indiana, U. S. A., 647. Further 
Note on Genetics of Fragana^ 
976. Overhead Irrigation in Illinois, 
U. S. A., 996, 1032. Pollination in 
Relation to Commercial Fruit Grow¬ 
ing, 1249. 

Substitutes: War Bread (Unsalted 
Einie Bread), 3. Chicory Substitute 
{Capparis alMtmnca)^ 5, Use of 
Horse Qiestnuts for the Produc¬ 
tion of Alcohol, 94. Utilisation 
of Acorns in Alcoholic Fermentaticm, 
95. Production of War Alcohol 
with Peny Pears, 215. Substitute 
for Tin Cans, 227. Substitution of 
Protein by Bejfinite Mixtures of 


Isolated Amino-Acids, 548. Pro¬ 
duction of Alcohol from Algae, 569. 
Utilisation of Farm Wastes in Feed¬ 
ing Live vStock in U. S. A., S84. An¬ 
alysis of "Cocoa Tea’’, New Sub¬ 
stitute in Great Britain, 992. A- 
quatic Plants which may be used 
as Cattle Food, 1012. Coffee Sub¬ 
stitutes made with Lupin, 1073. 
Substitutes in Swine Feeding, 13S6. 

Sudan Grass; Andropogon SorgJmm, 
296. Percentage Composition of 
Sudan Grass vSilage, 783. 

Sugar Beet: Electrocultural Experi¬ 
ments, 10. Chemical and Biolo¬ 
gical Researches on Sugar Beets 
in Bohemia, 528. Experiments on 
Catalytic Fertilisation of Sugar 
Beets with Manganese Sulphate in 
Austria, 529. Nature of Soil and 
Manuring as Factors determining 
the Tendency of Beets to Bolt (Set 
Seed), the First Year, 645. Ex¬ 
periments on Cultivation in Sicily. 
646. Production and Stock of the 
U. S. A,, 754. Measures taken 
in Hungary for Production of Sugar 
Beet-seed, 1348. 

Sugar Cane: Cultivation and Manu¬ 
facture of Sugar in Salvador, 46. 
Seeds Plants Imported into U. S. A., 
138. Measurement of Growth, Ob¬ 
servations made in the Dutch East 
Indies, 991. Diseases in Tropical and 
Sub-tropical America, 1057. Native 
A^culture in Cochin-China, 1190. 
Method recommended in the Argen¬ 
tine for avoiding Frost Damage to 
Cane Stools, 1201. Action of Ultra- 
Violet Rays, 1217. New Varieties 
at Porto Rico, 1239. Cultivation 
in Petaa, 1240. 

Sugar Grs^s, Foliinia fidva, 296, 417, 
628. 

Sugar Industry: In the PLepublic of 
Salvador, Central America, 46* 
Problem oi Sugar Manufacturing 
in India, 97* ladastiy In Bri- 
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tisH Guiana, 497. Balance of some 
Constituents of the Sugar Beet dur¬ 
ing the Manufacture of Sugar, 815, 
Estimation of Water Content of 
the Products of the Industry by 
Distillation Method, Si 6. Industry 
in the Netherlands, 905. 

** Sughere Hive, with Cork Frames, 
192. 

Sulphur: International Production and 
' Trade, 14. Spanish IMineral Pro¬ 
ducts, 509. Effect of Sulphur on 
different Crops and Soils, 961. 
Sulphuric Acid and Fertilisers Indus¬ 
tries, 740. 

Sunn Hemp, Crotalaria jtmcea, 1234. 
Smainsonia luteola, 432. 

Swamps : Vegetation on Swamps and 
Marshes as an Indicator of the Qua¬ 
lity of Peat Soil for Cultivation, 
U. S. A-, 132. 

Swamp Wallaby Grass, Danthonia 
newosay 417 . 

Sweden: Forest Industry, page i. 
International Trade in Fertilisers, 
14. Selection of Cereals in Sweden 
and the Increased Production thus 
Caused, 143. Cereal Cultural Ex¬ 
periments made in 1916, at the A- 
gricultural Station of Flahult, 153. 
Tuber and Root Cutivation Trials 
made in 1916, 162. Studies on 
Nitrification in Natural Soils and 
its Importance from an Ecological 
Point of View, 624. Comparative 
Cultural Experiments with Several 
Varieties of Oats in S. and Central 
Sweden, 1104. Udation between 
Climate and Cereal Yield, 1327. 
Cultural Tests with Sol II Wheat 
in S. Sweden, 1350, Pansar Wheat 
in S, Sweden, 1351. national Dis¬ 
tribution cff Different Varieties of 
3 K.ye, 1352. 

Swed.es; Cultivation Trials in Sweden, 
r62* Selection of Varieties resistant 
; Bfossicmy inDen- 


Sweet Fenugreek, Tngonella suavis^ 
sima, 417. 

Swamp Millet, Jsacte austmlisy 417. 

Sweet Potato: Methods of Applying 
Fertilisers to Sweet Potatoes at 
Anna, U. S! A., 416, Behaviour of 
Sweet Potatoes in the Ground, 851. 
Ipomoea Batatas in the Philippi¬ 
nes, 864. New Varieties introduced 
intoU. S. A., 1086. Sweet Potato. 
Starch and Slices at Tonkin, 1191. 

Sweet Swamp Grass, Glyceria Far- 
deana, 417. 

Switzerland: International Trade in 
Fertilisers, 14. Swiss Forestry, 1914 
to 1917, 773. Cultivation of Py- 
rethrum, 1361. 

Sword Bean, Canavalia ensifonnis, 
1353 - 

Sylviculture, see Forestry. 

Tacay, Caryodendron orinocense, 
1280. 

Tacca, 864, 1191. 

Taeniorhynchus fasciolatusy 1192. 

Takaout, 539. 

Tall Bluegrass, Poa brackyglossay 166. 

Tall Meadow Grass, Panicularia ner-- 
vata, 166. 

Tall Oat Crass, Anthisiina avenacea^ 
296. 

Tali Swamp Sedge, Carex exsiccata, 
166. 

Tamarack, Lanx americana, 132. 

Tamarix ariimlatay 539. T. pentmidm 
var. brachysiaohys, and T, Karelini 
hirta, 628. 

Tambookie Grasses, 869. 

Tan Bark, 53. 

Tanekaha, Phyllocladus inchomami* 
desy 44. 

Tanning and Colouring Matters: In¬ 
digenous Tan and Dye-producing 
Plants of New Zealand, 44. Tan 
Bark in the Philippines, 53. In¬ 
dustrial Uses of Sweet Sorghum 
(Colouring Matter from the Glu¬ 
mes, etc.), 220. Utilisation of Red 



57 — 


Dye obtained from the I^eaf {sheaths 
and Stalks of Certain Varieties of 
Sorglmm, 467. Galls of Tamarix 
anwulaia, 539. Indian Hide and 
Leather Trade, 699. The Gam¬ 
bler in Sumatra, 832. Investiga¬ 
tions into Colour of Fruit in Hy¬ 
brids of Tomato, Aubergine and 
Pepper in U. S. A., S59. Extrac¬ 
tion of Berberine from jMichai 
{Berberis Darwinii) and Calafate 
(B. htmjolia) in the Argentine, 1114. 
Prox3erties and Botanical Origin 
of “Cu-nau”, 1236. Industrial 
Utilisation of Colouring ^Matter of 
Sweet Sorghum Glumes, 1283. Com¬ 
mercial Wattle Bark, 1325. Pro¬ 
duction and Price of Orchil, 1362. 
Production of Divi-divi in the Do- 
mincan Republic, 1363. 

Tapioca: Tapioca Starch from Rho¬ 
desia, 254. Production in the Dutch 
East Indies, 1354. 

Tar: Importation and Exportation 
of Products and By-products of 
dry Distillation of Wood m 1913, 
in Sweden, page 7. 

Taro, Colocasia esonUnia, 252, rigi. 

Tatiisia novemcincta, J193, 

Tawhero or Tawero, Weimnannia 
sylvicola, 44. 

Tetragonia tngyna, 44. 

Tea: Cultivation in Sumatra, 832. 
Trade in Indo-China, 1243. 

Textiles: Ahutilon Theopkrasti, 628. 
Jute, Crotolaria, Hibiscus, Sesbania 
Abroma, 1357; ands^e Fibre Crops. 

Thapsia gafganica, 994, 

Theileria nmtans, 57. 

Theileroses, 57. 

Theohaldia spathipalpis, 1260. 

TMaspi alliaceuMj 654. 

Thom Veld, S. African, 849. 

Thymol, 1075. 

Thymus capitatus, 994. 

Tilia mongolica, 62S. 

Timber: In Sweden, page S. Work of 
Philippine Bureau of Forestry, 53. 


Teak Trade of Siam, 174. Arbore¬ 
tum at Pezanm fSaone-et-Loire) 
France, 42S. Leathei*wood Treef 
Dirca palustris, 428. Timber of 
British Guiana, 497, 538. Forest 
Yield of Public Land in Spain, 
537. Forest trees of East Coast 
of Sumatra, 832. Useful Plants of 
Chili, 1248. 

Tillage and Ivlethods of Cultivation: 
Electrocuitural Experiments in 
Great Britain and France, 10. 
Cultural Ivlethods applied to Win¬ 
ter Wheat in the Great Plains 
Area, U. S. A., ii. Improved me¬ 
thod of Sugar Cane Cultivation, 
in Salvador, 13. Rye Growing 
in uncultivated Rice Fields, in 
Italy, 37. " Motoculteur built 

by the Society La Motoculture 
Francaise, 84. Machine Cultiva¬ 
tion Trials in France, 81, 82. In¬ 
fluence of the Time of Cutting on 
the Amount and Composition of 
the Hay Produced, 168. Eflect 
of Diflerent Rotation Systems and 
of Fertilisers on the Protein Con¬ 
tent of Oats, 139. Ploughing and 
Harrowing with a Tractor, 200. Cul¬ 
tivation Trial with a Moline Trac¬ 
tor, in Italy, 330. Nitrates and 
Nitrification in Relation to Cultur¬ 
al Practices and Tree Growth, 391. 
Cultural Methods of Apple Or¬ 
chards in Indiana U. S. A., 738, 
Control of Weeds in RiceHelds by 
Rolling, 1106. Patents, 899, 1030, 
1155. Electric Ploughing Set, 1272. 
See also Dry Farming, Electri¬ 
city, etc., ^ 

Tiaia, 539. 

Toatoa, Fhyllodadm triehomanoides, 
441 - 

Tobacco: From N. Provinces, Ni¬ 
geria, 5. Tobacco Growing in 
Ireland: Experiments in 19x6, 49. 
Cultivation in Crete, 375. To¬ 
bacco in Honduras, 764. Cidriya- 
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tion in Sumatra, 832. Trials with 
Reunion Tobacco in Mauritius, 
^9^7y 993- 33eli Tobacco with Pe- 
tiolate Teaves, at Sumatra, iioi. 
Cultivation in Indo-China, 1190. 
Tobacco from Nyassaland and 
Uganda, 1325. Soil Aeration and 
Quality, 1331. 

Tobosa Grass, Hilaria nmfica, 188. 

Togari, se& Cajamts mdicus. 

Tomato: l^Rcroscopical Studies on 
Tomato Products, 571. Investiga¬ 
tions into Colour of Fruit in H3’- 
brids, 859. 

Toowoombe Caiiar}” Crass, Fholaris 
bulbosa, 296. 

Toona sinensis, 628. 

Toro-ratay, Huinag or Palo cruz, 
Tahehiiia nodosa, 772. 

Towai, Nothojagns spp., ^{4. 

Tracaja, Podocnemvs dumeriliana, 79* 

Trade: Forest Industry in Sweden, 
page I. Teak Trade of Siam, 174. 
Substitutes for Tin Cans, U. S. A., 
227. Export of Cacao from Do¬ 
minican Republic, 530. Handling 
and Precooling of Florida Tettuce 
and Celery, 583. Venezuelan Pro¬ 
duction of Balata, 644. Supply of 
Canned Salmon in U. S. A., 703. 
Tobacco in Honduras, 764, Com¬ 
merce in Sumatra, 832. Exports 
of Implements Twine, Tractors 
and Gas Engines from U, S. A., 
X147,1148. Future of Yemen Cof¬ 
fee Trade, 1242. Tea in Indo- 
China, 1243. Development and Fu¬ 
ture of Silk Products of Indo- 
China, 1290. Production of Plant 
Essences in Dutch East Indies, 1360 
Export of Divi-di\d in the Domi¬ 
nican Republic, 1363. Cork In¬ 
dustry, 1423. 

‘^Treinentina” or “MoHe'' or “Mode 
quazii’* Dmana praecox = 
nm dependens, 772. 

TriaSom^ megufustiig^, 

Tnokod^cies 1259 , 


Trifolium angulatum, T. pawifioruni, 
T. repens, 138. 

Trigonella Foenum-graccum, 994. T. 
suavissima, 417. 

Trinidad: Ganna ediilis, 758. Canavalia 
ensiformis, and C. gladiaia, 759. 

Trees, Ornamental and Shady: Va¬ 
rieties imported into U. S. A in 
1917, 628. New Plants introduced 
into U. S. A., igi6, 10S6. 

Tringa spp., 880. 

Tripoli: Cultivation of Alfalfa in 
the Oasis, 163. Medicinal Plants, 
994- 

Tnsetvm sp cat urn, 166. 

Tr3rpanosorQiasis, see Hygiene of Live 
Stock. 

Tubers and Roots, see Starch Crops. 

Tucan (Tucum), 5. 

Tuer ^Tur), Cajanus indicus, 1353. 

Tunis: Production of Natural Phos¬ 
phates, 14. Schemes for Barrage- 
Reservoirs, 736. Cultivation of Edi¬ 
ble Leguminosae for the Production 
of Dry vSeeds, 757. 

Turnip: Cultivation Trials in Sweden, 
162. Reaction of Phosphorous of 
Thickened Root of Flat Turnip, 
968. Russel Turnip Thinner, 894, 

Turpentine: Importation and Export¬ 
ation of the Oil, in Sweden, page 7. 
Production in India, 1325. 

Turpentine Grass, Andropogon re- 
fractus, 44. 

Turtle: Amazon Turtle as Producer 
of Eggs, Meat and Fat, 79. 

Turiiir chinensis, -880. 

Tutu, Coronaria ntscifolia, 44. 

Twine, 1147, 1148. 

Two-Grooved Milk Vetch, Astragalus 
bisulcaius^ 307. 

Tyroglyphus, 1130. 

UMBRl^LbA GRASS, mcOMPO- 

SITUM, 417. 

United States: Wood Exports 1906 
^ 3:913, page S. Construction and 
use of Farm Wears for measuring 
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Small Streams of Irrigation Water, 
ill U. S. A., 9. Cultural Methods ap¬ 
plied to Winter Wheat in the Great 
Plains Area, ii. Production of 
Xatural Phospates, Potash Salts, 
and other Fertilisers, 14. Collect¬ 
ion of Kelp for Potash Product¬ 
ion, 19. Eradicating Tall Larkspur 
Oil Cattle Ranges in the U. S. 
National Forests, 55. Notes on 
Bots, Gastrophihis spp., 58. ]^'Iilk- 
ing by Machinery, 71. Tractor 
in Relation to the Farm and its 
Machinery, 80, 92. Milk Pro¬ 
ducers’ Problem in the U. S., 91- 
Agricultural Education, 127- Stu¬ 
dies in Nitric Nitrogen Content of 
the Country Rock, 129. Practic¬ 
al Information for Beginners in 
Irrigation, 133. Irrigation of Semi- 
arid Soils by means of Wind En¬ 
gines, 134, 207. Citrus Irriga¬ 
tion in California, 135, 173. In¬ 
ventory of Seeds and Plants im¬ 
ported by the Office of Foreign 
Seed and Plant Introduction, 138, 
628,1086. *'Kanred New Wheat 
for Kansas, 159. Important 
Range Plants in N. E. Oregon, 166. 
Composition and Improvement on 
S.W. Ranges, 167. Increased Cat¬ 
tle Production on S. W. Ranges, 188, 
Value to Farm Faxnilies of Food, 
Fuel and Use of House, 211. Win¬ 
ter Wheats in U. S. A., 257, 287* 
Strawberry Growing, 298. Rasp¬ 
berry Culture, 299. Screw Worms 
and other Maggots affiecting Anim¬ 
als, 304. Ske of Farm Busi¬ 
ness in i^Iissouri, 338. Commercial 
Onion Growing in Indiana, 422. 
Vinifera Grapes in State of New 
York, 425. Swine Management, ' 
447, Cost of Keeping Farm Horses 
and Cost of Horse Labour, 460. 
Sdection of resistant Plants, 519. 
Medimgo jalcala, YeEow-Flowered 
Alfalfa, 525. Forest Fires in U. S. 


A.,1915,540. Dairy Inspection, 574. 
Dail3^ per Capita Consumption of 
l^Iiik in Connecticut, 575. ,Rela¬ 
tion of Weather to Amount of Cot¬ 
ton Ginned during Certain Phases 
of Harvest, 622. Irrigation of Rice 
in California, 625 .* Acclimatisation, 
Selection and Hybridisation Experi¬ 
ments with F'ruit Trees in Alaska, 
63S. Germination and Purit}^ of 
Seeds in Montana, 639 Organisa¬ 
tion of Ten Dairy Farms in Bluegrass 
Region of Kentucky, 683. Es:- 
perimental Projects of Dmsion of 
Pomology, University of California, 
724. Orchard Heating against Frost 
in Utah, 726. Colorado River and 
its Utilisation, 735. Sugar Beet 
Seed Production and Stock, 754. 
Growing Sorghum in Kansas, 760^ 
Soil ]Managenie;it Investigations in 
a Young Apple Orchard, Indiana, 
768. Breeds of Dairy Cattle, 790. 
Development of Cow-Testing As¬ 
sociations, 793. Goat Milk Re¬ 
cords of the New York Agricultu¬ 
ral Experiment Station, 794. Im¬ 
portant Factors in the Operation of 
Irrigated Farms, in Utah, 811, Cost 
of Harvesting Wheat by Different 
Methods, 812. Yields of Spring 
Grains in Illinois, 861. Lint Per¬ 
centage and Lint Index: of Cotton, 
866. Observations on Abortion 
Disease, 875. Studies in the Cost 
of Market Milk Production, 902. 
Wheat Yields per Acre and Prices, 
for 50 Years 1866-1915, 977. Farm 
Managements and Farm Profits 
on Irrigated Land on the Provo 
Area, 1031. Econoinic Results of 
Overhead Irrigation of Strawber¬ 
ries in Illinois, 1032. Stictolohus 
frtUneafus on Cypress, in Louisiana, 
1067. Effect of Weather on Yields 
of Potatoes, Wheat and Make, in 
Ohio, 107S, Irrigation of Alfalfa 
in Imperil yalley, California, 



— 6o — 


Crop Centres from an Ecological 
Point of View, 1088. Date and 
Rate-of-Seeding Tests with Spring- 
Grains under Irrigation, in Mon^ 
tana, 1103. Exports of Imple¬ 
ments, Twine, Tractors and Gas 
Engines 1913 to 1917, 1147. In¬ 
fluence of City on Farming, in 
Kentucky, 1156. Hygiene of Dive 
Stock, 1256, 1257. Tractor Ope¬ 
rating Data, in U. S. A., 1268. Ef¬ 
fect of Temperature and other Me¬ 
teorological Factors on Growth of 
Sorghum, 1328, Selection of Va* 
lencia Orange in California, 1347. 
Effects of Grazing upon Yellow Pine 
Reproduction in the National Fo¬ 
rests of x^rizona and New Mexico, 
1365. Tractor School in Illinois, 
1395. Restrictions on Manufacture 
of Farm Implements, 1396. Na¬ 
tional Power Farming Show at 
Salina, Kansas, 1397. Equipment 
for Commercial Evaporation and 
Drying of Fruit, 1404. 

Urena lobaia, 1234. 

Urginea maniima, 994. 

Urocissa coerula, 880. 

Urtica ienacissima, 135S. 

Uruguay: Eragrostis spp.: Their Va¬ 
lue as Fodder Plants, 165. 
Uiunday-ura ” or *'Urunday bian¬ 
co {Diplokeleha floribunda), 772. 

VACOmiUM MBMBRANACEmi, l66. 

Valeriana sitckemis, 166- 

Vanilla, New Product of Porto Rico, 
1244. 

Varnish, see Eacquer. 

Venezuela: Production of Balata, 
644. Cotton Growing, 1252. 

VeraAfum vifide, 166. 

Vermicelli Bean, xigx. 

Vfetlyer Oil, 1360. 

V^m Faba^ 1353. 

Vipm Catling sinensis^ and ty* 

;3t35,3. 

Waste FtuitSjr x5:6x. ^ 


Vine Growing: Hybrid Beaters in 
1917, France, 303. Cultivation in 
Crete, 375, 426. Cultivation in Cy¬ 
prus, 376. Extension of Eimits of 
Cultivation by means of various Hy¬ 
brids, 424. Vinlfera Grapes in the 
State of New York U. S. A., 425. Win¬ 
ter Injury to Grapes in Kentucky, 
U. S. A., 427. Selection of Resistant 
Plants, 519. Direct Bearers: In the 
Departments of the Isere and the 
Loire (France), 535. Tropical Vine 
Vitis tiliaefolia imported into U.S, A., 
628. Grafting Stock ' in Sicily : 
Experimental and Demonstration 
Vine^^ards attached to the Royal 
Nursery of ^American Vines at hlar- 
sala, 651. Present Position of Hy¬ 
brid Bearers, 770. The Chasse- 
las X Berlandieri 41 B, in Sicily, 
873. Influence of Stock and other 
Factors on the Quality of Wine: 
Experiments in Sicily, 874. Pro¬ 
ducts of Grapes in Cj^rus, 1075. 
New Varieties introduced into U. 
S. ,A., 1086. Vine Fodder, 1135. 
JeanBache Vineyard Tractor, 1149. 
Direct Bearers at the National 
School of Agriculture, Montpel¬ 
lier, France, 1250. Effect of Prun¬ 
ing on Grafted Vines, 1251. Trials 
of Machines for Cultivating Vine¬ 
yards in France, 1267. 

Virginian Rat-Tail Grass, Sporoho- 
lus virginicuSf 417. 

Vitamines, 2, 24, 62, 125, 182, 3x5, 
377, 501, 616, 657, 658, 659, 660, 
661, 662, 719, 835, 1x94. 

Vitej; lucens = V. UiioialiSt 44* 

Voandzeia subtermnea, X353. 

Wax^LABY Grass, Danthqnia psmci^ 

LATA, 4x7, 

Wampi, Clausma Lansium, 628. 

Water: Purifying Water for Stock 
999, see Hydrology, 

Wax: Composition and Production 
from Several Plants, 254, Berry 
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Wax from Alyyica cordifolia, 469. 
Opium WaXj 1413. 

Weeping Grass, Microloena slipoides, 
4 ^ 7 - 

IVeinmaujiia mccmosa, IF. syluicola, 
44 * 

Western Sneezeweed, Dugaldia Hoo- 
pesii, 1253. 

Whakou Eugenia Maive, 44. 

Wheat: Production and Consump¬ 
tion in Egypt, 5. Cultural Me¬ 
thods applied to Winter Wheat 
in Great Plains Area. XJ. S. A., ii. 
Researches and Pigmentation in 
Ear of Wheat, in Russia, 24. Re¬ 
sults of Enquiry of Office of Agri¬ 
cultural Information of French M- 
nistry of Agriculture on Manitoba 
Wheat, 34. Results of Cultivation 
of Carlotta Strampelli Hybrid Wheat 
in Rice Fields in Italy, 35. Recently 
imported Plants into U. S, A., 13S. 
Effect of Greenhouse Temperatures 
on Growth, 142. Selection in Sweden, 
143. Einked Quantitative Characters 
in Wheat Crosses, 144. Cultural Ex¬ 
periments in Sweden, 153. Colour 
Classification, 155. Effect of Sodium 
Nitrate applied at different Stages 
of Growth on Yield,, Composition 
and Quality of Wheat, 156. Ex¬ 
periments at Verrieres, Seiae-et-Oise, 
France, 157. Wlieat Gro^^ing in 
Tuscany, 15S, Kanred New 
Wheat at Kansas, 159. Effect of 
Three Annual Applications of Boron 
on Wheat, 266. Experiments in 
Field Teclmic in Rod Row Tests, 
274. Characters and Yields of 
Australian Wheats, 288, 342. Se¬ 
lection and Hybridisation in Al¬ 
aska, 405. Inheritance of Glume 
Length in Tfiticum polmiicum : 
Case of Zygotic Inhibition, 406. 
Action of Magnesium Salts, 516. 
Action of Sodium Compounds, 517. 
Selection of Plants Resistant to 
Biiseasei Animal Pests, and Ad¬ 


verse Meteorological Conditions, 519. 
Study on Two Spring WTieats 
“ Aurora ” and Ble des Allies 
640. Marquis Wheat, 641. Ori¬ 
gin, Cliaracteristics and Quality of 
Humpback Wheat, 642. Selection 
in Ontario, 749. Selection in India^ 
854. Yields of Spring Grains in 
Illinois, 861. Yields per Acre, and 
Prices,in U. S. A., 1866-1915, 977. 
Cultivation of Manitoba Wheat 
in Touraine, France, 978. Pro¬ 
ducts ^in Cyprus, 1075. Effect of 
Weather on Yields, 1078. Inhe¬ 
ritance of Characters of Endo¬ 
sperm in Hybrid between Hard and 
Soft Wheats, IT. S. A., 1223. On 
Case of Permanent Variation in 
Glume Lengths of Extracted Pa¬ 
rental Types and Inheritance of 
Purple Colour in Cross Tniicum po- 
lonicuni x T. Eloboni, in England, 
1224. Alternative Wheats, 1229. 
Manitoba Wlieat in 1918, Algeria, 
1230. Relation between Climate 
and Cereal Yield, in Sweden, 1327, 
Tests of Some Spring Wheats (Ma¬ 
nitoba, Aurore, and Marquis), in 
Vaucluse, France, 1349. Cultural 
Tests with Sol II Wheat in South 
Sweden, 1350. Pansar Wheat in 
South Sweden, 1351. 

Wild Fig, 532. 

WTiite Foxtail, Sifanium velutinum, 
166. 

Wild Buckwheat, Polygonum phyto- 
laccaefolhmi, 166. 

Wild Celery, Ligusiimm Oreganum^ 
166. 

Wild Cherry, Prunus serotina, 1253. 

Wild Indigo, Swainsonia luieola, 11, 
432. * 

Wild Melon or Paddy Melon, Cucumis 

mynooarpus, 308, 

Wild Olive, Ximenia americana, 985, 
1075. 

Wild Onion, AUium platyphfUm^ 
r66. / 
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Wind-breaking Trees : Trees imported 
in 1914, by U. S. A., 628, 

Windmill Grass, Chloris tnmcaia, 417. 

Wineberry, Aristofelia racemosa, 44. 

Wines: Methods for determining the 
Adulteration of Wines, 93. Compo¬ 
sition of the Fixed Acidity of Sound 
and Diseased Wines, 212, Cretan 
Wines, 375. New Method for Se¬ 
paration and Bstimation of lyactic. 
Succinic and Blalic Acid, 461. Pas¬ 
sage over Fresh Dees, 567. Wine 
Making with Foxy Grapes^ 684. Cu¬ 
preous White Wines with Kxtreme 
Belayed Thickening, 685. Myco- 
demis,686. Cement Vats, 687. Cream 
of Tartar in Plastered Vines, Si 4. 
New Method for Determining the 
Watering of Wine, 1033. Machi¬ 
nes for Recovery of Grape Stones 
for the Production of Oil, 1154. 
Analysis of Portuguese Colares Wi¬ 
nes, 1278. On De-foxing Wines, 

1407. On a Water Bacterium Diving 
in Bitter Wines that can Dehy¬ 
drate Glycerine; Glycero-Reaction, 

1408. 

Witgatboon, Cap pans albitnmcay 5. 

Withania somnifem, 994. 

Wolftaii, Lymrus pMeoides, 188* 

Wood Rush, Juncoides parviflorum, 
166. 

Woody Aster, Xyllorhim Parv^i^ 
^253. 

Wool: Studies in U. S. A.: Washing 
Sheep before Shearing: Infiuence 
on Yield, 698, 


Woolly Weed, Hieracimn cynoglossoi-- 
des, 166. 

Wfightia annamensis, 297. 

XlMENlA .niERlCANA, 9S5, IO75. 

Xuii-Peh-Muh, 429. 

Xyllorhim Parry 1253. 

Yarrow, Acuillea lanulosa, 166. 

Yeast: Autolysis and the Influence 
of its Products of Proteolysis on 
Development of Yeast and Dactic 
Bacteria, 341. Vitamine Content 
of Brewer's Yeast, 501. Nutritive 
Value, 616. Value of Yeast Vita- 
mine Fraction as Supplement to 
Rice Diet, S35. Influence of Ve¬ 
getative Function on Yield of Al¬ 
cohol, 1034. 

Yellow Weed, Dugaldia Hoopesi%i.'z$z- 

Ylang-Ylang Oil, 1360. 

Yoghurt, of Crete, 375. 

Yucca elata^ 188. 

Zamia, Analysis of Nuts and Deaves, 
401. 

Zapupe, Agave LespinasseU 983, 1359. 

Zebra and Hybrids as Domestic Ani¬ 
mals, 1014. 

Zinc: Copper and Zinc as Antagonis¬ 
tic Agents to the “ Alkali " Salts 
in Soils, 1332. 

Zingiber officinale, 13 8, 864. 

Zisyphus spp., 138, Z, Spina-ChrisH, 
994 ‘ 

Zoysia pungens, 417. 

Zygadeniis spp., 1253. 
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III. — PI,AXT DISEASES 


A) INDEX OF SUBJECTS. 


Abies: fn Oregon: A. amabilis; Cry- 
phalus amabilis, and C. grandis, 
114. A. gyandis; Eccoptugastey, n, 
sp., Gnatkotfichus snlcatus, Hyle- 
sinus granulaitts, Pityoktaines /«- 
speri, Pityophthoms, n, sp.. Platy¬ 
pus wilsoni, 114. A, lasiocaypa; 
Crypturgzts sp., Pityoktaines laticollis, 
and Pseudohylesinus jasperi, 144. 
A. mbilis; Gnathoirichtis sulcafus, 
Phloeosinus cristatus, Pityophihorus, 
n. sp., Platypus wilsoni, Pseudohyle- 
sintis laticollis, asid Ps.nobilis, 114. 

Absorption and other Modifications 
of Certain Fertilising or Anti- 
cryptogamic Compounds in Various 
Natural and Artificial Soils, 130. 

Abyssinia: Fungi, 477. 

Acacia: A. dealbata; Icerya purchasi 
in Ceylon, 245. A. decuryens; 
Aspidiotus cameUiae in Brit. E. 
Africa, 242. J. purchasi in Ceylon, 
245. A. longifolia; Aleurocanthus 
hirsutus and AL T.-signatus in 
Australia, 933. A. Eichii: Septa- 
basidium Acaciae, in Japan, 705* 
Acacia sp.; Aphis labumi in S. E- 
Hussta, 1x80. Aspidiotus [Chfysom- 
phalus) aurantii, in S. Africa, 242. 
Cerophsiss . africanus, C. ugandae 


and StictococcKs coccmeus, in Ugan¬ 
da, 243. 

Acalypha: Inghsia concJiiformis in 
Uganda, 243. 

Acanthoscehdes ohtectus : Disinfection 
of Dwarf Beans infested with this 
Coleoptera, 605. Geographical Dis 
tribution, and Description, Mor¬ 
phological and Biological, of the 
Insect. Attacks on; — Dwarf Bean, 
{Phaseolus vulgaris), Scarlet Runner 
{Ph. muHvfiorus), Qgw Pea, {Doli- 
cos mela 720 phtJialmus), Ywia Faba, 
Common Vetch, (Vida sativa), Du- 
pin, (Lupinus alh^is ), Chickling Vetch 
(I^afkyyns sativus), Garden Pea, 
(Pisum sativum) and Maize. Na¬ 
tural Enemy; Pedmdoides ve^itvi- 
cosus in Italy, 606. 

Acev: A. grandidentatuin; Exoas- 
cus A certs in Utah, 103. A. tnacro 
phyllum; Cercospotella A certs, and 
Sepioria samarae-macrophylH in 
Washington, 103. Gnathoiricus sp. 
and Procryphalm aceris, in Oregon, 
XI4^ A. Negundo (=Negtindo ace- 
roides) and A. Pseudoplatanus; 
Observations on Damage done to 
Trees by Tarring streets of Milan 
(Italy), 584. 
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Acetj'lene Gas: Control of Field 
i?^Iice in Greece, 949. 

Achatuia ponderosa: Attacks on To¬ 
bacco, in Mauritius, 942. 

Acidity, Sap: Resistance of Plants 
to Disease and Parasites, 630. 

Acokiinthera', A . spectabilis; Physoihrips 
kellyauiis, in Queensland, 937. *4^:0- 
kan^hefd sp.; Lecaniuni {Saissetia) 
cuneifo/mis, in Brit. E. Africa, 
242. 

Acrobfisis hehescella, and A. nehulellai 
Attacks on Pecan Nuts, in U. S. A., 

* 496. 

Acropyga gowdeyi with Pseudoooo 
CHS citfi : On roots of CoiSee Plants 
in Uganda, 243. 

Actinodothis Pipevis: On Leaves of 
Piper reirofrcictum and Piper sp., 
in the Philippines, 587. 

Actmonema Rosae (Ros .• Blotch Fun¬ 
gus) : Life History, in Great Bri¬ 
tain, 1296. 

Adiantum: Lecanium (Saissetia) hemi- 
sphaericufUt in Uganda, 242, 

Adversities, Meteorological; Resistant 
Plants obtained by Selection, 519. 

Aecidium : Aec. Cassiae; On Cassia 
Tora in Singapore (Malacca), 1173 
Aec, Dissoiidis, 228. Aec, elati- 
On Pine, laig. A‘ec. Gossypii, 
Cotton Rust in Texas, 479. 

Aeumsiella africa, Parasite of Tachar- 
dia decoYsUih in Uganda, 243. 

Aesmius carma (=s Aesc. glabra) and 
AescMippocastamim : Damage done 
to Trees by Tarring Streets of 
ISBlan, Italy, 584, 

Africa: Aphides, 487, Fungi, 228, 
1295. Fungi of Abyssinia and of 
Eritrea, 477. Scale Insects (Cac- 
cidae), 242, 243, 244. 

Africa Brit. B.: Akyrodidae, 933, Coc^ 
cidae, 242, 243, * ^ 

Africa, South; Akyrodidae, 933. <Cbc- 
cidae, 242. TJfomyces pedicellatusi 
On Eragrostis cdryssinica {= Poa 
abyssinica) and E. cufvula, in Trans¬ 


vaal, 1427. Status of Introduced 
Coccids, in 1917, 244. 

Agathts vavipes: Natural Enemy of 
Coleophora fiiscedinella, in Sweden, 
615. 

Agave: Ceroplastes cevifenismTJg&ndsi, 
^ 43 * 

Agelastica alni: Injurious to Forest 
Trees in Sweden, 718. 

Agonodems pallipes, 1431. 

Agricultural Legislation: Internatio¬ 
nal Yearbook, 7th Year (1916) : 
Protection of Plants against Di¬ 
sease in Victoria (Austr.), Eg^-pt, 
France, Italy, and Sudan, i, 

Aginolimax: A, agrestis; Attacks on 
Market Gardens in New York State, 
943. A, campestris; On Pkorodon 
mahaUb^ 943. 

Agriotes lineatus'. Injurious to— Oats, 
Barley, Wheat, Rye, Beet, Po¬ 
tato, Cabbage, Turnip, Carrot, 
Onion, Viper's Grass, Cucumber, 
Salad, Garden Strawberry, Pars¬ 
nip, Asparagus in Sweden, 241, 
A. manciis Q)\ On Potato in New 
York State, 943. 

Agromyza abiens: On iUrtichokes in 
Herault, 366. 

Agropyron vepens : On Cereals in Mon¬ 
tana, 639. A, Smiikii, 592. 

Agrostis segetum: On Cereals in Swe¬ 
den, 241. 

Ailanthus glandtdosa: Gloeosporium 
Ailantki in Louisiana, 103, 

“ Akersorken ” {Microtus agrestis), 241, 
Akersnegl " (Limax agrestis], 476. 

Alabama: Aleyrodidae, 933. 

Alaska: Atiiographa califomica^ 1062. 

Alberta (Canada): Auiograpka cali- 
fornica, 1062. RkagokUs pomonelM^ 
122. 

Albizzia sp: Coccus elongaius in Ugan¬ 
da, 243. 

Albugo Candida {=sCysiQpus mndidus) 
“White Rinst; On Cultivated 
dferae in IT. S. A., 594. 

Akes akes: On Forest Tr^, 3241* 
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Aleurobiis : A. bayodensis; On Sac- 
charum ofjicinaU in India, 933. 
A. flavus] On Unknown Tree and 
on Loranfhtis in Ceylon, 933. A. 
marlatii; On Orange in Japan, 933. 
A,oliviuus ; On Olive in Ital}^ 933. 
A, philippinensis) On Unknown Tree 
and on Mtwraya exotica in the Phi¬ 
lippines, 933. A. setigems] On Hay- 
puUia pendula and on Unknown 
Host. inCejdon, 933,A. simuhts; On 
Bombax malahavicum in India, 933. 
A,solitayms; On Cevcis canadensis in 
Illinois, 933. A. taonabae; On Tao- 
nabo japonica and on Vine in Ja¬ 
pan, 933. 

Aleziyocanthus : A. hambusae; On Bam- 
in India, 933. A. banksiae; On 
Banksia iniegyifoUa and Calliste^ 
man linearis in Australia, 933. A* 
calophylk ; On Calophyllimi neophyl- 
lum in Fijh, 933. A, cUricolus; On 
Ciiyus sp. in Brit. F. Africa, 933. A . 
citriperdus ; On Unknown Tree and 
Orange in Ceylon, India and Java, 
933. A. dissimilis; On Unknowm 
Vine, at ^lirdon, Uower Burma, 
933. A. hirsutus; On Acacia Ion- 
gif olia in Australia, 933. A. lon- 
gispiims; On Bambusa in India, 
933. A, mangiferae; On Mango in 
India, 933. A, nubilans; On Pi¬ 
per Beetle in India, 933. A . pipeyis ; 
OnPf per nignm (?) in India, 933, A. 
serratiis : On Unknown Tree in J ava, 
933. A. spinifems; On Citrus sp. 
and Rosa in Java, 933. A. spi- 
nosiis; On Unknown Host in For¬ 
mosa, 933. A- T, signaius; On 
Acacia long if alia in Australia, 
933. A. voelfzkowi; On Un named 
Plant in Madagascar, 933. A. 
woglumi; InW. Indies and Bahama 
Islands, 933. On Various Cultivated 
Plants in Cuba, 1186, 

Akutocybotm: A setifarus: On Impe- 
fata at Java, and on Grass in C^- 
kn. 933* A* gmminicolm^ 933* 


Aleuro paradox us; A. indescens; On 
ArclostapJiylcs sp. in California, 
933. A, punciaiiis; On Lithraea cau- 
stica and Ouillaja Saponavia in 
Chile, 933 - 

AUuYOplafUfS {Aleuroplatus): A, bey- 
hencohis: On Berberis Aquifolium 
in Brit. Columbia and on Ilex in 
Mexico, 933. A. cohevelli, 933, A, 
cococolus ; On Coconut in Cuba and 
in Tiinidad; On Eugema Michelii 
in Brazil; also found in Panama, 
933. A, co¥onatus\ On Chestnut, 
on Unknown Plant, and on Qmf- 
cus agrifoliae in California, 933. 
A. eiwyae, 933. A, ficus mgosae; 
On Ficus nigosa in India. 933. A. 
gelatinosus, 933. A. incisus; On 
Unknown tree, Garcmia specta- 
bilis and Ostades zeylanica in In¬ 
dia, 933. A. myyicae; On Myrica 
sp (?) in Georgia, 933. A. ocuU- 
mmtitus; On Ficus, sp. in Trinidad, 
933. A, oculiyemformis; On Passi- 
flora in Brazil, 933. A. ovatus; On 
Berberis tnfoliata in Texas, 933. 
A. pectinifevus] On Morus sp. in 
India, 933. A. plumosus\ On Yac- 
cinium spp. in Florida, New Jer¬ 
sey and Wisconsin, 933. A. quer- 
cus-aquaticact 933. A. sculpturatus\ 
On Heliconia in Panama, 933. 
A. translucidus; On Orange in In¬ 
dia, 933. A.valtdus; On Unknown 
host in Jamaica, 933. A. variega- 
tus\ OnPsidium Costa Rica, 
933. A, vinsonioidcs\ OnNectan- 
dra in Cuba, 933. 

Aleuroplatus (Orchamus ); A. mam- 
maeferus n. sp.: On Codiaeum va- 
riegatum at Java, 933. 

Aleurothfixus {Aleurotkrixus ); Aleur. 

aepim; On Manihoi utilissima in 
«Rio de Janeiro,'933. A. floccosits; 
On “ lignum vitaefrom Jamaica; 
On Guava from Brazil; On Orange 
in Mexico: also on Baccharis geni- 
sielloides. Citrus spp., Coccolobm 
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nviferut Flimtevia sp., etc., found 
in Argentina, Ciiile, Costa Rica, 
Florida, Britisli Guiana, Paraguay, 
933- A. howardi\ On Same Hosts 
and in tlie Same I^ocalities as tlie 
Preceding Species; Reported for 
the First Time in U. S. A. on CoccO” 
loba uvifera (Sea Grape) in Florida, 
933. A. porteri; On dims in Chile, 
933 * * 

Aletivothfixiis (Philodamus) interro- 
gationis, 933. 

Aleyrodidae: On Various Plants in 
Different Countries, 933. 

“ Alfalfa Dooper ** {Autographa ca- 
lifornica), 1062. 

Algeria : Chilocorus bipustulatus, 828 
Gelechia gossypiella on Cotton, 865. 

“ Algullbaggen {Mesasoma aenea), 
718. 

Allonborren *’ [Melolontha sp.), 241, 

Allothromhidum, gymnopUrommi Nat. 
Enemy of ^Chvysomphalus dictyc- 
spefmi, Diaspis peniagcna and other 
Diaspinae, 118. 

Almond: Olethfeuies variegana in 
Italy, 611. Eocust attacks in the 
Capitanata (Italy), 1311. Verde- 
secco ” of Fruit Trees in Apulia, 
Italy, 597. 

Alnus I A, Ofegana\ Host of Gnaiho- 
irickus sp., in Or^on, 114. At¬ 
tacks by Hylesintis aspericoUis in 
Oregon, 114. A. mbra; Attacked 
by CercospareUa Aini (?) in Wash¬ 
ington, 103. 

Aid mafgaritifem (== Haworthia mar^ 
gantifem): Observations on Da¬ 
mage done by Tarrii^ Streets of 
^lilan, Italy, 584. 

Alsophila pometana (Fall Canker 
Worm): On Apple, Cherry and 
Plum Trees in Ontario, 247 

AUemaniliefaz A.edhinata, 932. A, ver^ 
sicolot ; Pulvinafia psidii m Uganda, 
243 - 

Aliernana Brassicete: On Cultiyated 
Crnciferae in U. S. A., 594. 


Anmyanilms yetroflexus: Amongst Ce¬ 
reals in Montana, U. S. A, 639. 

Amanyosoma [Cleigastva) aymillatum 
and A, flavipes : On Seed oiPhleum 
in Sweden, 241, 

Amhlyteles nunckis and AmbL stih* 
fiiscus ; On Euxoa excellens in 
British Columbia, 1062, 

Amaebosporidia (?) : On Oxycaremis 
hyalinipennis in Italian Somali¬ 
land, 1184. Ameloctonns Nat. 
Enemy of Autographa calijornica 
in Brit. Columbia, 1062. 

Aumerica : Aspidiotiphagus citrinus ; 
Nat. Enemy of Chrysomphahis die- 
tyospermi, 118. Coccids, 242. Qy- 
nipidae. On Castanopsis spp., and 
Quercus spp., 124. Fungi, 103. Pty- 
choaes tyilimatus, (Three-Dined Fig- 
Tree Borer), 248. Macrosiphon 
illinoisensis, Grape Vine Aphis, 
367. N. America: Uromyces Eragros- 
its on, Eragrosfis peciinacea, 1427. 
S. America: Uredinaies of the An¬ 
des, 926. Tropical and Sub-Tro¬ 
pical America: Diseases of Sugar 
Cane, especially in West Indies, 

1057- 

AmphiboHps nigra : On Quercus sp. in 
Mexico, 124 

Amphiscepa hivittatta ; On Oxycoc^ 
cus macrocarpus, in U. S. A., 

495. 

Amygdalus tanguticaz Very resistant 
to Drought and Cold in China, 1086- 

Anastatus bifasciatus : On Porihe- 
trim dispar (Gipsy Moth) in Spain, 
1432. 

Andes: Uredinaies collected in 1914, 
926. 

Andyicus: A. castanopsidis:On Flow¬ 
ers of Castanopsis semp&rvirms 
and C. chyysophylla in California, 
'124. A, dugesi in Mexico, r24^ 
A. gemmiformis; On Trank of 
Quercus alb^ in New Jersey, New 
York City and Illincus, 124, 

Andropogon: A. anmuMts : CoOhato 
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Weed in bindh, India) 4S4 A. 
So gJiLim (= Sl ghinh vhlgu^e) : 
Smuts in Pres of Bomba}’, 1054 

Angitia sp; Xat Lnemy of Coleo- 
phoju fiiscedthella in Sweden, 615. 

“ Angsstinkflyet' {Lygus p^ateiisis), 
241. 

A?iisa/i(h lis {Xylebohus, Scolykts, To- 
Mwiis) dispa'i , On Fruit Trees in 
Sweden, 241. 

Anoria mimcata : In Uganda, AspL- 
aiotus gowdeyi, Cetoplasies ceitferm, 
C quadrdmeatus and C. tigandae, 
Inghsta ccnchitormis, Saisseha ni- 
gm, and Stictococtus dwersiseta, 
243. Tachardia decorella, 242, 243. 
T. longisetosa, 243. Anona sp.; Ce^o- 
plastes ficits at on Gold Coast, 242, 

AntluiMa amiileiita: On Elm and Sa- 
hx alba in Hcrault, 602. 

Anihonomtts * A gtandis, 48S A, 
pomontm; On Fruit Trees in 
Sweden, 241. * 4 . ntbi; On Straw¬ 
berries and Raspberries, in Swe¬ 
den, 241. 

“ Antliracnose Of Chick Pea, 
{“ Rabbia ’*): PhyllosHcta Rabtei, 
Specific Agent, 1177, Of Wa¬ 
ter Melon, (Coiletoif ichmn lage^ia- 
rmm), 238. Of Vine . Resistance of 
Hybrid Bearers in France, 303, 
77 ^^- 

Anti-cryptogamic Compounds: xAb- 
sorption and other IModifications 
of certain Fertilising or “ A-c 
Compounds in Various Xalural and 
Artificial Soils, 130 Spanish [Mineral 
Products, 509. 

Aniigonon leptopas : Ceroplastes ce- 
rifents in Uganda, 243. 

Antigua; Euscepes hataiae; On Sweet 
Potato, 936. 

Antilles : Acantkoscehdes obtecUis, 606. 
Aleyrodtdae, 933. Chalcids 934. 
Diseases of Sugar Cane, 1057. 
bfostliensis attacked by S, American 
Disease [Scohcotrichum 
Sp.) m Trinidad, 236. Government 


Order of Colony of Tiinidad 
and Tobago placing the Coconut 
Butterly {Brassolis sopkoiae) among 
Plant Pests, 1171. Odontia Sac- 
chay% ; On Sugar Cane O. saccJia- 
vtcola; On Sugar Cane and on 
Paspalum in Porto Rico, 1176. 
Pachy merits qitadrtmaculatus ; On 
Black-Eye Pea {Vigna Cat'jang) 
ill Trinidad, 1182. Tomaspis soocka- 
rma\ On Sugar Cane in Grenada 
and Trinidad, 930 Varieties of 
Cotton Plant immune to Black 
Scale, Saissetia in St. Vincent, 
117 

Aniinhiniim: Cercospoiella AniDihini 
in Gieat Britain, 1424. 

Ants, White : On Cacao : in Piiiices 
Island, and Sao Thome, 609 On 
Pecan, in U. S. A. (especially Leu- 
cotennes fiavipes), 496. On Tobacco, 
in Mauritius, 942. On Ciiim in 
Dutch Guiana, 300 Nat Enemy; 
Of Aleurocantlius mglwm in Cuba, 
1186, Of Lotichaea ai istella in Italy, 
716. 

Amt>aphis perswaet 630. 

Aomdia laun: Aspidiohphagus ct- 
tnnus, iiS. 

Aonidiella emranin var citrina, and 
A. perniciosa : Aspidiofophagus c\- 
Umus, 118 . 

A pamea testacea ; On Graminae in Swe¬ 
den, 241. 

Apanteles: A cormnus^ A. mesoxan- 
thus A, sodalis (?), A. xanihostigmus 
and Apanteles sp. Nat. Enemies of 
Coleophora fuscedmella in Sweden, 
615. A. hyslopi , Nat, Enemy of 
Auiographa cahformca in Brit. Co¬ 
lumbia, 1062. A, lacteicolor; On 
Eiipioctis imported into 

U. S. A. from Europe, 1433, A, Ion- 
gicauais; On OletJmutes vanegana 
in Italy, 611. 

Apheltnus: A. bovelh: On Chrysom^* 
phalus dictvospermi in Barbados, 
105Q. A, chfysomphah, Nat. Enemy 
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of Chrys. dictyospe^mi in Spain and 
of Aonidielia azirantii in Greece, 
iiS. A, silvestvU, Xat. Enemy 
of Chrys, dictyospevmi in Italy, 
iiS. 

Apliictts: A. fiaviduhis var. cavidei 
and var. nigra, Xat. Enemies of 
Ptth'inavia flavescens, P. minuta 
and P. platensis in Argentina, 130S. 
A, hesperidnm, Nat. Enemy of 
Ckrysoinphahts dictyospermi in Spain, 
118, 

Aphididae : In Africa. 487. Injurious 
to Alfalfa in the Oasis of Tripoli, 
173. In S. E. Russia, 1180. 

Aphidus brasiliensis : On Aphids in 
S, Brasil, 714. 

Aphis : A, acetosae ; On Papaver spp. 
and on Rumex spp in Egypt : also 
in England and Germany, 4S7. 
A. avenaei On Cereals in Norway, 
476. A. avenae (European Grain 
Aphis), in Ontario, 247. A, haiJii- 
niae; On Batihinia in Egypt, 487. 
A. biiddleias On Buddleia mada- 
gascariensis in Cairo, 487. A. car- 
did f== A, myosotidis) ; On Thi¬ 
stle in S. E. Russia, iiSo. A, du- 
,raniae ; On Duvanta in Egj^pt, 4S7. 
A. ficus; On Ficus Sycomorus m. 
Egypt and Uganda, 487. A. lahurni; 
On Acacia, Cheno'bodium, hSrIedicago, 
Meliloius officinal is and Sambucus 
in S. E. Russia, iiSo. A. matthio- 
lae and A, maiihiolellae ; On Orna¬ 
mental Stock in Egypt, 487. A, 
A, myosotidis (= A. cardui); On 
Tliistle in S. E. Russia, 1180. ^4. per- 
sicae, 630, A, pheidile associated 
’Rith Ants, {Pheidole sp.) in Rho¬ 
desia, 487. Aphis sp (?); On Euphor¬ 
bia and on Nigella, in S. E. Rus¬ 
sia, IT So, A, pomi, (Apple Eeaf 
Apliis) in Ontario, 247. A, porno- 
nelia; On Apple Tree in Brit, E. 
Africa, 487. A. pruniella; On 
Plum Tree in Brit. E: Africa, 487. 
A. iiimaismsis, 367. A. (Siphoco-^ 


ryn^) pseiiclob' assicas Rho- 

palcsiphum dtarJki ; On Brassica 
oUracea and B. oleiacea hidiafa 
major in Egypt, 4S7. A. isorbi) 
malifolae. Rosy Aphis, 24;. A 
taniaricis; On Tamarix sp. in 
Egypt, 4S7 On Fruit Trees in 
Sweden, 241. A, zizyphz; On Zi- 
zypjius Spina Chrish in Egvpt 

4S7. 

Apples: Aphis pomonella in Brit, 
E. Africa, 4S7. Aspidiotus camel- 
liae, in Brit. E. Africa, 242. Auto- 
gvapha californica, in Brit. Colum¬ 
bia, 1062. Boirytis cinerea, 519. 
Coleophora fuscedinella, in Sweden, 
6K5. Eriosoma lamgera (Woolly 
Aphis), 4. Resistant Vars intro¬ 
duced into U. S. A., 62S. My- 
zoxylus laniger (= Schizonettra la- 
uigera), Otdium farinosum and Po- 
dosphaera leucoiricha, in Italy. 630 
Olethreutes variegana, in Europe 
Eivonia, Finland, Sweden, and Asia 
Minor, 611. Pests in Ontario: Al- 
sophila pometana (Fall Canker 
Worm), Aphis avenae (European 
Grain Aphis), A. pomi (Apple Leaf 
Aphis), A, [sorbi) malifoliae (Rosy 
Aphis), Aspidiotus perniciosns (San 
Jose Scale), Carpocapsa pomonella 
(Codling Moth), Ceresa bi4halus, 
(Buffalo Tree Hopper), Coleophora 
fleicherella (Agar Case Bearer), C. 
malivorella (Pistol Case- Bearer), 
Conotrachelns nenuphar, (PlumCur- 
culio), Hyphaniria aenea, (Fall 
Web-Worm), Lepidosaphes ulmi 
(Oyster Shell Scale), Lygidea men- 
dax, Malacosoma amencana (Mtrid 
or Leaf Bug], .V. dtssirm (Forest 
Tent Caterpillar), FIeurocolptts nuht- 
lus (Leaf Bug) 'Paleacriia vernata, 
(Spring Canker Worm), Paracalo- 
cons colon (Leaf bug), Rhagoleits 
pomonella (Apple maggot)^ Sa- 
perda Candida (Round-headed Ap¬ 
ple Tree Borer), Tetranyckm 
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ioslis {T. mftilaspidis ?) (Red Spi¬ 
der}, Twetocem ocellana (Bud Moth), 
Torivix argyrosphila (Leaf Roller) 
and Xyhna spp. (Green Fruit 
Worms), 247. Rkagoletis pomonella, 
(Apple Maggot or Railroad Worm): 
On Var. Red Astrachan in Brit. 
Columbia, 122, Smmts. vulgans in 
Sweden, 241. Spot Diseases: Bit¬ 
ter Pit, Bli'iter, Cork, Drought 
Spot, Jonathon Spot, Rosy Aphis 
Stigmonose; Ejects of Soil Wa¬ 
ter Supply, 1048. 

Applebladloppan {Psylla mali), 
241. 

Applebiadlusen '' (Aphis pomi), 241 
Appleblomviveln ** (Anthonomus po~ 
morum), 241. 

Apple Deaf Aphis (Aphis pomi), 247. 

Apple Maggot (Rhagoletis pomonella), 
122, 247* 

Applespinmnalen (Hyponomeuta 
maUneUus),\24i. 

Apple Tent-Caterpillar, (Malacosoma 
americam), 247. 

“ AppleYecklaren'’( Carpocapsa pomo- 
nella), 241. 

Apion aprleans : On Clover in Swe¬ 
den, 241. 

Aplanohacter Agropyri, A. Rathayii, 
5 ^ 3 ' 

Apodemiis sylvaiicus dicJirurus : Pre¬ 
paration of Active Virus against 
Field Mice, 1316, 1317. 

Apricots : Hyalopterus pmni, in En¬ 
gland and Egypt, 487. Monilia 
Sp.; Cause of Specific Gummosis 
in Italy, 59S. Okihreutes variegana 
m Italy, 611. “ Verde-secco'"’ of 
Fruit Trees in Italy, 597. 

Arachis hypogaaa see Peanut. 

Aramon du Kord ” = “ Putz- 
cheere Vine immune to lilildew, 
(White Grapes), ,105.. 

Arachnid: Nat. Enemy of Aleurocan* 
ihus^moglumi in Cuba, xiS6. 
AramcBwm fmdculaius: Pest in Sto¬ 
red Food-StnS in Java, 1438. 


Araiiccma : Observations on Damage 
done by Tarring the Streets of MD 
Ian (Italy), 584. 

Arbutus Unedo, see Strawberry Tree. 

ArchangBlica officinalis: Attacked by 
Dasypolia templi in Sweden, 241. 

Atetesiaphylos sp.: Aleuropamdoxus: 
irtdescens in California, 933. 

Argentine: Acanthoscelides ohiecHis in 
Buenos-Aires, 606. Aleyrodidae, 933. 
Frost (Method Recommended for 
Avoiding Damage to Cane Stools), 
1201. Papiho ikoaniiades : On Citrus, 
1065. Paspahm distichum parasitised 
by Usiilagopsis deliquescens, 179. 
Pnlvinafia flavescens, P. mmuta and 
P. platens is, and their Nat. Ene¬ 
mies, 130S. Rhigopsidtus iucuma- 
nus : On Irish Potato Tubers, 936. 

Argii'oploce (OUihrmUs) variegana; 
On Fruit Trees in Sweden, 241. 

Argyresihia : A. conjugella : On Fruit 
Trees in Sweden, 241. A. illumina’- 
iella ; On Forest Trees in Sweden. 
718. 

AxistolocMa : Lecanmm (Saissetia) he 
mispkaencum in Uganda, 242. 

Arizona : Cronartium occidentale ; On 
Ribes spp., and Grossularia spp.^ 
1428. Peridermium occidentale ; On 
Pinus monophylla, 1428. 

Army Worm (Cirphis unipuncta), 495. 

Artemisia : Artemisia sp.; Cryptosi-^ 
phum avtemisae in S. E. Russia, 
1180. A. Suhsdorfi: Cylindrospo-- 
rmm Artemisae in Washington State 
103. 

Arthrolytns aeneoviridis from Buccu^- 
latrix thmbenaella ; On Cptton in 
Arizona* 934. 

Artichokes: Agromym abiens in H 4 - 
rault, 366. 

Artocarpus integrifolia: Aspidiotus 
(Chrysomphalus) tviglandulosus in 
Bangalore, 242. Stictococctis diversv* 
seta in Uganda, 243. 

" Artvecklaren GraphoUtha nigri^ 
cam, 24 X. 



ArtTiveln ” .’Sitona iiueata), 241. 

Arimdo : Hyaiopterus iusignis and 
H. priipA in Egypt, 4S7. 

An.tccda tevvestris : Attacks in Sweden, 

241. 

Aschersoma : Parasite of A/ezirocaszUws 
'^’oglunii in Jamaica, 1186. 

Asia : Coccidae, 242. 

Ascochyta : A. Cucimtisi On Cucumber 
in Sweden, 596. A. Pisi, 1177- 

Ask : Callimorpha domintda in Swe¬ 
den, 241. Eremoies pnnctaiiilusm 
Herault, 602, 

Asparagus: Agriotes lineahts, Attacks, 
in Sweden, 241. Varieties resistant 
,to Puccinia Asparagi in IVIassa- 
chusetts, 285, 519. 

Aspergillus : On Parasitic Fungi in 
Italy, 1318. 

Aspidioiiphagiis, Endophagous Hyme- 
noptera : A, ciivinus\ On Aoiiidia 
laurtf Aomdiella auvantii var. cz- 
inna, A. perniciosa. Aulacaspis pm-- 
iagona, A. rosae, Aspidioius kei&rae^ 
A. betiilae, A. destructor, Chrysomr- 
phalus pens, Ckrys. dictyosperm% 
Hemichionaspis aspidistrae, H. mi¬ 
nor, Lepidosaphes beckii^ Lemaspis 
^signoreti, etc., 118. A. c. rat. 
agilior, Endopkagous Parasite from 
Chionaspisevonymi,\iS, A, c. Check 
against Aspidiotus destnmov on 
Coconuts in Tahiti, 118. A. louns- 
hufyi, Nat. Enemy of: Chry- 
somphalus dictyospermi, Diaspis 
hoisdmali, Fiorima ftoriniae, He¬ 
michionaspis aspidistrae, 118. 

Aspidiotns: A. ancylus'. On Cranberry 
[Oxycoccus macrocarpus) in IT. S.A., 
495. A. ariiciilaius; On Coffee, 
Canca Papaya, Ficus, MegacU- 
num falcaium in Sao Thome, 609. 
A. [Selenaspidus) articulaius in S» 
Africa, 244; On Citrus in J amaica, 

242. A» (Chrysomphalus) aumntU 
in Southern Rhodesia, 242.; On 
Bananas in Fiji, 242. With Chio- 
naspis capensis; On Acacia in 


S. Africa, 242 ; On Citrus in Ja¬ 
maica, 242. ; On Orange in Brit. 
E. Africa, 242. A. beitilae; Attacked 
by Aspidioiiphagiis ciiymus, 118. 
A. camelliae; On xlpple. Black 
Wattle, (Acacia decurrens), Fig and 
Rose Trees in Brit. E.'*Africa, 242. 
A. cyanophylh ; On Banana in 
Fiji, 242; On Bananas, Guava 
(Psidium Guajava) and Palms in 
Uganda, 243 ; On Peach in Uganda, 
242. A. cydoniae; On Baukinia, 
Mango, Guava, Rose Shrubs, and 
Cape Lilac in Uganda, 242.; On 
Fig and Vine in Coimbatore, 
242 ; On yjectrandra coriacea in 
Jamaica, 242; On Nerium on the 
Gold Coast, 242 ; On Pear in Ban¬ 
galore, 242. A. destructor] Atta¬ 
cked bt"" Aspidiotiphagus ciirinusy 
118. In S. Africa, 244; On Banana, 
Guava, Hevea hrastliensis. Mango,. 
Screw Pine, and Ceara Rubber, in 
Uganda, 242 ; On Banana, Guava,. 
Mango and Pandanus, sp. in Ugan¬ 
da, 243; On. Coconut Palm, in 
Brit. E. Africa, 242; With Eeca- 
nimn adersi on Mango and Castor 
Oil in Zanzibar, 242; On Unnamed 
Plant in S. Africa, 242. A. (Chry- 
somphahis) dictyospermi in S. Africa,. 
242. A, (Chrys.) pens. On Ficus 
sp. in India, and on Mango in Coim¬ 
batore, 242. A. pnibriatus var. 
capensis ] On Cycas in S. Africa,. 
244. A. (Diaspidioius) forbesi in 
S. Africa, 244. A. (Pse'tidaonidia) 
fossor; On Grape Vine, in Brit. 
Guiana, 242. A . gowdeyi ; On Am- 
na muricata in Uganda, 243, A. 
hederae] Attacked by CMlocoms hi- 
pusUdatus, 118, S28. In S. Africa, ^ 
244. On Aspidiotiphagus citrinus 
in Italy, iiS. A. latanim ; On 
Dracaena in Great Britain, 4S5 
A . (Hemiberlesia) lataniae in B. Afri¬ 
ca, 244. Chi Palms in Ugahda, 243I 
A. dnentalis in Brit. E. Africa, >242*' 
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A, o.; On Tamarind Fruit in Coim¬ 
batore and on Aubergine in S. In¬ 
dia, 242. A. palmae; On Cacao, 
Coffee, Cavica Papaya and Ficus, 
in Sao Thome, 60g, A. perniciosus ; 
On Apple, Cherry, Peach, Pear and 
Plum Trees in Ontario, 247. A. 
(Diasptdioius) perniciosus in S. 
Africa, 244. A. [Hemiherl.) rapax 
in S. Africa, 244. A, {Clirys.') yossi 
on Eucalyptus sp., in S. Africa, 242. 
A . {Selenaspidus) silvaticus; On 
Orange in Uganda, 242. A. [Pseu- 
daonidia) tesseratus ; On Matayba 
apetala, Nectandra coriacea and 
Trophis racemosa in Jamaica, 242. 
A. transparens) In S. Africa, 244; 
On Tea in Uganda, 243. A. (Chrys ). 
tviglandiilosus i On Ariocarpiis in- 
iegrifolia in Bangalore, 242, A. 
trilobitiformis (?) ; On Cacao in 
Sao Thome, 609. With Lecanium 
nigrum and Diasp is sp. in Sao 
Thome, 609. A. iPseudaonidia) tri- 
lohiiiformis in Coimbatore, and on 
Oleander and Mango in Uganda, 242. 
Aspidoprocius ; A. armaius; On Tree 
of Unknown Species in San Salva¬ 
dor, 242. A ? glaber: On ** Mwanga " 
Tree in Kyasaiand, 242. A. per- 
tinax ; On “ Kalati ” Tree and on 
a Wild Plant in Bangalore, 242. 
A ? iricornis ; On Mwanga Tree 
in Manje, 242. 

Assam: Lepiocorisa varicorniSy Weevil, 
on Rice, 604. 

Asterim : A. coUiculosa ; On Ettgenia 
Jambolana in the Philippines, 587. 
An {Asterella) fumagina ; On Pani- 
cum latifolia in Porto Rico, 103. 
Asteraiecanium: An bamhusae; OnNa- 
. tal Coast and in African Midlands, 
244. On Gold Coast and in Uganda 
andS. Africa, 242. A. coffeae; On 
ColEee Plants in Brit. IS. Africa 
and Uganda, 242. On Coffee in 
; y Uganda^ 243. A, variolosum; In 
244 ' 


Atoposomoidea Qginiae ; On PortliR- 
tria dispar in Spain, 1432. 

Attidae, Nat. Enemies of Tomaspis 
saccharina in Grenada and Trini¬ 
dad, 939- 

Aubergine ; A sptdioius orienialis and 
Cerococcus hibisci in Guntur (S. In¬ 
dia), 242. Phenacoccus insohtus In 
Madras, 242. Scaptevisci^s vicinus 
in Porto Rico, 1063. 

'' Aubin Blanc Vine offering Rela¬ 
tive Resistance to Mildew, 105. 

A^dacaspis : A. chionaspis ; On Cas¬ 
sia floribmida, Eryikrina excels a 
and Saputm ma nniammi in Uganda, 
243. A. pe?iiagona and A. rosmi 
Attacked by Aspidiotiphagus din- 
nus, iiS. 

Australia: Acmitkoscalidesobteckis, 606. 
Kennedya rubicunda. Leguminous 
Plant injurious to Forest Trees in 
New South Wales, 239. Lepidioia 
albohirta and I. frenchi Sugar Cane 
Pests in Queensland, "'246. Maize 
Caterpillar [in Queensland, 28. 
Phthorimaea opmcuUlla ; On Po¬ 
tatoes, 11S3. "Rust*' on Cereals, 
particularly Black Rust on 
Wheat, (Australian Interstate Con¬ 
ference of Agricultural Scientists)^ 
1076. Solmium largiflormn. New 
Weed in Queensland, 364. Wheat 
Resistant to Rust, to Tilletia levis 
and T. Tritici, 519. 

Autographa califormca, (Alfalfa Loo- 
per); On Various Cultivated Plants 
in Canada, 1062. 

Avena : A, abyssinida var. levis : Usti 
lago A venae in Abyssinia, 477. A. fa- 
iuai Injurious to Cereals in Monta 
na, U. S. A., 639. 

Azores: AcanthosceUies obtecius (Bean 
Weevil), 606. 

Baccharis cENiSTEUoims: Aleuro- 
thrixrn {Aleurotkrixus) floccosus, 
933 ^ 

Bacillus: B.'*Issais<:henko”, B. '*La- 



set"', B. “Neuman'', B. “ ^raut- 
maiin 1316. 

Bacilhis : B, auzylovovus ; On Pear, 
138. oro/te / Piobable Pa¬ 

rent ot Kieiier Bligbt {B . a .) Be- 
sistant Pear, 62S. P. pkmaoarpcE, 
etc., Itnmuiie Vars., 62 S. a 4 YO‘- 
septiciis\ Cause of Blaclcleg’^ of 
Potato in Lancashire, Lagland, 
358. B. UDisepiicm, B. hovi$e^ii£%is, 
B. hubalisephctts, B. catkida^ S, 
enieritidis, B. enteritidis hubdlorm-z: 
Use in Contiol of Pield Mice, 1316, 
1317. B miaciilicola\ ZResistaixt 
Type of Tobacco in CemLan37, 51Q. 
B. melanogBiies; Cause of Blackleg 
of Potato in Ireland, 358. B, olme ; 
On Leaves of Hose-Bay, in l^ri- 
trea, 477, B. septicaemiaenm, 
1316 P. Solatiacearum \ On fPicB- 
mts in U- S, A , 1055. B, sxitsep- 
Hats, 1316, 1317. B. tracheiphi ins ; 
On Watermelon in P. S. xL., 238. 
B. typM 1^1:6, 1317,1318. 

B. iypki speymophilonim, 1316, 

1317* 

Bacteria : Bdeter iimi campestre; O31 
Cultivated Cruciferae in U, S. A,, 
594. B. micMi) Isolated from Jlf«- 
croiits araalis in Carso (Italy) ,1318. 
B. nmrisi In 2 specimens of JVftcs 
sylvaiicus from Cerignola (Italy), 
X3iS. B, muriseptimn; Specific A- 
gent of an Infections Disease of Fidd 
Mice [Biiymys savii) in Italy, 1387?, 
1316. B. pitymysi a,td B, piiymysi 
n, III, IV; On Held j^Iice In 
Italy, X31S. B. tfanslucems, Bacterial 
Blight of Barley, {Hordmn spp,), 
593. B, tMmsfdciens; Isolated from 
Peach in Piedmont, 925. B. vdMts- 
lamm ; Gumming Disease of Sug^ 
Cane in Tropical and Sub-tjropical 
America Especially the W. Indies, 
3E057. . 

Bacterial Wilt, of Watermelon (Be»- 
dllm imcheipMlm)^ 23 S. 

BacteriosisOf Dwarf Bean in Fiedl- 


nont, Italy, 923. Of Peach, in 
Hedmont, 925, 

Bdlpzisiopsis Dioscoreae: Ascomycete; 
On. Vam (Dioscorea pyaeJimisilis) in 
S. Nigeria, 1304. 

B;a.liania Islands : Aleyrodidae, 933. 

B kliia (State of) : Insect and Vege¬ 
table Parasites of Cacao Tree, 493. 

B dlfkiaea : In Uganda: Natural Hne- 
3 »ies of, B. Emkiii : — Ceroplastes 
'niinsonozdes 9 243. Of, B. insignis :— 
Maspis hoisduvali^ 243. Of Baikiaea 
Sp.:— Pseitdoacnidia baikideae, 243. 

B dhninus : B. caryae, Pec an Weevil 
in U. S. A-, 496. B, mmmi on Nuts 
ill Italy, 614. 

B anboo : Asterolecanivm bmnbusae on 
the Gold Coast, 242. A . hambusae 
in. Uganda, 242, 243. Cosmopieryx 

, kimbmae at Pusa, 1372, Ischna- 
4 >is longirostris in. Uganda, 243. 

B'dmbusa : B. f Blumemm r Phylla^ 
ihoror orbicola in S. Chdnas 350. B. 
sp.: Aletirocantims hambusae and 
i. longispinus in India, 933. 

B aaana: Aspidio- tus {Chjysompha- 
lus) aurantii and A. cymiophylU 
in Fiji, 242. A. cyamphjUi in U- 
^anda, 243. A. destmototin TJgaxX'* 
(da 242, 243. Lecamum (Coccus) 
Jiesperzdum in Brit. E- Africa, 242. 
J*seudococcus longisphms in Eng¬ 
land, 4S5. I 

B angalore: Coccidae, 242. 

B'dzksia inUgrifolia: Parasitised by 
Jileurocamthus banksiae in Austra- 
933. 

B arbados: AphelmushovelliiOnChry-> 
omphalus dictyospermi^ 20 59. Eus^ 
mpes hatatae^ Scarabee of $we€t Po¬ 
tato, 936. Sugar Cane Diseases, 
1057^ 

B arley : Agrioies limatus, m Sweden, 
:24i. Autographa calijornica in U. 
A A., 1062. Cicadida sexmtata in 
Sweden, 1313. Coniarinm tritim in 
Sweden, 241, Danish 2-arowd^. md 

''^(6-rowed, Vais : resistant UsMiago 



Hordet, U. nudd and Septoria grami^ 
num, introduced into U. S. A., 138. 
Osoinella in Norway, 476. Ple^ 
ospova gmminea, Disinfection of 
Seed against, 1302. Tipula oUvacea 
(I/arvae) in Norway, 476. 

Barynotus squcmosus : On Cabbages 
in Norway, 476. 

Bats, Use of, in Control of Insects, Es¬ 
pecially Tortricidae, in Pine Woods, 
1061. 

Bauhinia: Aphis hauhiniae in Egypt, 
487. Aspidiotus cydoniaa in Uganda, 
242. Cercospom latimaculans on 
Gold Coast, 1295. 

Bean: Acanthosoelides ohtactus, in 
Italy, 606. A%togmpha califovnica 
in Brit. Columbia, 1062. Cosmo-- 
pteryx phaegasim at Pusa, India, 372, 
Dwarf var. ; Aoanthoscelides obtec- 
tns, 606. A . obtacius and Spermopka- 
gits subfasciatus. Experiments in 
Disinfection of Infested Beans, 
605. Bacteriosis in Trana (Italy), 
' 925 - 

Bean Weevil, Acanthoscelides obtec- 
> tus, 605, 606. 

Becafico, ^nemy oi Lonchaea anstella 
in Italy, 716. 

Beet: Injurious Insects. Agriofes H- 
neatus and Blitophaga {Oiceoptoma) 
opaca in Sweden, 241. Gelechia 
ocellatella in Italy, 1315, 

Belgian Congo ; Chamus hellus ; On 
lionxi CA. iuberculatus; On 
dium Guajava^ ,940, Lycidocoris 
mimeticm vat. B; On Coffee; Lyc, 
modestus on Cinchona ; Lyc* thorn- 
cims on Indigenous Rubiaceous 
Plant, 940. 

Beilis:, Omphalchifysochans petiolatm 
reared from an Oscinid on Daisy in 
U. vS. A., 934. 

Belted Chion [Chicn cinctus), 496. 

> Bprheris: B* AquifoUum: A lemophtus, 
berbmicolus in Brit. Columbia, 933, 
,Alemcplatu$. (Aieu- 
in Texas, ^933, B. 


vulgaris : Extirpation Measures in 
Norway in 1916, 476. 

" Bergfinkeii FringiUa montifrin- 
gilla, 241. 

Bavkheya Spekemm: Piwcinia Bar- 
kheyae in Uganda, 228. 

Bermuda Grass (Cynodon DactyJon)^ 
1063. 

Biancolillo (Fig) attacked by Lon- 
chaea aristalla in Italy, 716. 

Biicb: Coleophora fuscedinella. In 
Sweden, 615. Kuimnia gorodetskia. 
In England, 485. 

Birds : Bacafico and Finch, Enemies 
of Lonchaea avxstella, in Italy, 7x6 ; 
Harmful Birds to Plants in Sweden, 
241. On Uarvae of Auiogvapha 
califormca, in Brit. Columbia, 1062. 
On Scapteriscits vicinus (West In¬ 
dian Mole Cricket) in Porto Rico, 
1063. 

Bianca-rossa Chryscmphalus dicivos- 
permit of Citrus, 613. 

Biorhixa caepulaeformis: On Quercus 
rubra in Illinois, 124. 

Bitter Pit of Apples, 104S. 

Bjork frostm^taren {Ckeimaiobia hm- 
mala), 241. Bjork sackdrogarmalen, 
{Coleophora fuscadinalU), 241, Bjork 
sackmalen, {Coleophoralfuscedinella ), 
6x5. Bjork spinnaren {Eriogaster la- 
nasty is), 718, 

Black Fig Fly, Lonchaea arktelUi, 716. 

Black Eeaf Spot (Black Mould) of Cru- 
ciferae {AUeniaria Brassicae), 59.^ 

" Bla allorbaggeii Agelastica akii, 
718. 

Black Eye Pea {Vigna Catjang), 1x82. 

Black Eye Pea Weevil {Pachymams 
quadfimaculatus) , 1x82, 

Blackhead Fireworm {Bhopohota vac- 
ciniana), 495. 

Black Leg (Foot Rot Wilt) : Bacillus 
atrosapHcuSf B* malamogenes; On 
Po atoes, 358. Phoma Ungam ; On 
Ctuciferae, 594- 

Black Rot {Bacterium mmpesire) of 
^ Cruciferae, 594., 
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Elack-Rot (Guignardia Bidwellii) : 
Couderc 503, Old Black Resis¬ 
tant Hybrid, 770. Disease in State 
of N. York, V. S. A., 425. Pinot 
noir Saint-Laurent, Disease Resis¬ 
tant Vine Variety, 105. Resistant 
Hybrid Varieties in France, 303, 
519. Resistant Vine Hybrids, 
U. S. A., 519. ' - 

Black Rot [Hypochniis sp.) Tea Di¬ 
sease, 109. 

Black Scale [Saissetia nigra), in Cot¬ 
ton, 117. 

Blaerefolter (Thrips denticorms), 476. 

Blechrus glahratus and Bl. pusio : 
Enemies of Blissus leucopterus in 
Illinois, 1431. 

JBlepharosphora camhivora : Agent of 
“ Ink Disease ” of the Chestnut, 
361, 1050. 

Blissus Imcopienis : Blechrus glabra^ 
tus, BL pusio, Casnonia pennsylva- 
nica, Chrysopa, Eumicrosoma bene- 
fica, Hemerohius, Pagasa fusca, Re- 
duviolus ferus and Tnphleps insidio- 
sus, Nat. Enemies in Illinois, 1431. 
Chinch Bugs {B, L) On Sorghum 
in Kansas, 760. 

Blister Disease of Apples, 1048. 

Bliiephaga {Oiceoptoma) opaca: On 
Beets in Sweden, 241. 

Blossom-End Rot: Of Cranberries, 
(Endrot) Fusicoccum puirefaciens, 
237. Of Watermelons, probably 
due to Defective Pollination, 238. 
Blue-Jack ”, {Quercus brevifolia), 
124. 

” Bofinken” IFringilla coelehs), 241. 

Bolivia: Weevils On Potatoes, 93b, 

Boll Weevil in Cotton, 458. 

Bombapc malabaricum : Aleurolobus si- 
mulus, in India, 933. 

Bombay: Smuts on Sorghum, 1054. 

Bombyx disparate {Porthetria dispar) ^ 
1432, 1433 - 

Brown Tail Moth, Euprociis chrysor- 
rhoea, 1433. 

.BoiryHs : B. cinereal On Apple,! 519,' 


Hybrid Maurice Baco 22A (Folle 
Blanche x Noah),Resistant var. in 
France, 519. B. Liliontm] On Li- 
Ihtm longiflonim in Japan, 705. 

“ Bouquetrieslino-” White Grape ofier- 
ing Relative Resistance to Mildew, 
105. 

“ Bramble Leaf Disease ”: Chasselas x 
Berlandieri 41B, Resistant Vine 
Stock in Sicily, 873. 

Bran, Poisoned: Control of Locusts 
in Capitanata, 1311. 

Brassica : B. avvensis ; Host of My- 
zus cevasi in Ontario (?), 36S. 
Amongst Cereals in Montana, 639. 
B. Napiis; Siphocoryne [Aphis] 
pseudobrasstcae in U. S. A. and 
S. Africa, 487. B. oleracea ; Aphis 
[Siphocoryne) pseudobrasstcae with 
Rhopalosiphum dianthi in Egypt, 
487. B. 0 ; Rhopalosiphum dianthi 
with Aphis brassicae in Egypt, 487. 
B. 0 . var. acephala ; Siphocoryne 
[Aphis) pseudobrasstcae in U. S. A. 
and S. Africa, 487. B. 0. f. Bo- 
trytis ; Spot Disease of Cauliflower 
in U. S. A., 594. B. 0. bullata 
mapr; Aphis [Siphocoryne)' pseudo- 
brassicae with Rhopalosiphum dian¬ 
thi in Egypt, 487. B. Rapa var. 
depvessa; Siphocoryne(Aphis)pseudo- 
brassicae in U, B* A. and S, Africa, 
487. 

Brassolis sophorae : Order of Go¬ 
vernment of Colony of Trinidad 
and Tobago placing the Coconut 
Butterfly among Plant Pests, 
1171. 

Brazil: Acanthoscelides obiecttis and 
Spermophagus subfasciaius; Attacks 
on Dwarf Beans, 605. Aleyrodidae^ 
933. Cercospora solanicola: On To¬ 
bacco and Cercospora sp.: On Se¬ 
same, in Pernambuco,? 1058. Eus- 
cepes batatas ; On Sweet Potato, 936. 
Fungi, 586. Hymenoptera -Para¬ 
sitic on Injurious Insects, in Era* 
zil, 714. Insect and Vegetable 
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Parasites of Cacao Tree in Bahia, 
*193. Maciosifhon 'lUinoisemis (?) 
(irapo Vine Aphis at Campinas, 367. 

Hrewevia Bnrchelhi : Puccinia Ste¬ 
rna sii in Brazil, 586, 

Biitish Columbia: Aleyrodidae, 933. 
AittogHipha cahfovmca; On Various 
Cultivated Plants, 1062. Eux(a ex- 
cellens ; On Man^’ Varieties of Ve¬ 
getables, 49^^. Rhagoletis pomonella, 
Apple Maggot recorded for First 
Time in B. C. 

Broad Teaf Burley, Variety of To¬ 
bacco attacked by Root Rot [Tht- 
elao'ia hasicola) in Ireland, 1916, 49. 

Brown Rot of Cmciferae [Bactetnmi 
oatnpes(re), 59^. 

“ Brusoiie Fus^dadntm piyinitm var- 
Evioholvyae ; On Japanese Medlar 
599, 826 

Bucculatvix thxivhenaella: Afthwlytus 
aenoomdis obtained from B. t. on 
Cotton in Arizona, 934, 

BuddL'ia madagascanensis : A pji ts bud- 
dieiae in I 3 g 5 ’'p^, 487. 

Bud Moth {J'meioceva oceUana)^ 247. 

Buifalo Tree Hopper [Ceresa hiihaliis\ 
247. 

Bupahts pinua'us: On Forest Trees in 
Sweden, 71S. 

CABBAtiK: AgrxohmaxagresfyisinStiiio 
of N. York, 043. AgyioUs lineafus, 
ChoftopJnla [Phorhia) kyassicae, li.n- 
vydema oleracea, Lygits pratenszs, 
Phyllointa sp , and PMella mam- 
lipennis in Sweden, 24 t. Auto- 
graphii calijovmca. In Brit. Colum¬ 
bia* 1062, Bayymilts squamosits, in 
Norway, 476. Pevezia legeri, Pro¬ 
tozoan Parasite of lyarvae of Pie- 
ris hrassicae, 60^,Per.mesmht Para¬ 
site of Larvae of Pieris hrassicae in 
France, 370, Pimpla alternans. Pa¬ 
rasite of Ptens hrassi&ae, In He- 
rault, 366. Rhytidodares plicahts, In 
H^ranlt, 622. Scaptenscus vicznuSj 
In Porto Rico, X063. 


Cacao: African Vaiiety rcvsistant to 
Epliestia eliiiella, 519. AspidioHts 
palmaet In Sao Thonie, 609. He- 
licohasidiimi louqisponan, In Ugan¬ 
da, 228. Iiigli^ni cadilloae van 
thsobynmc, In Uganda, 243 In¬ 
sect ParasitCvS, In Sao Thome, 609. 
Insect and Vegetable Parasites, In 
State of Bahia (Brazil, 493 Micro- 
cerotenues parvus subsp. thedhro<- 
mae, In Sao Thome, 609. Necter- 
ines gestj In Sao Thome, 609, 
Psciidoooccus citri, In Uganda, 243. 
Ps. vngatus, In S. Nigeria, 242. 
Siictococcus divevsiseta, In Uganda, 
243. St s'jostedti, On Gold Coast, 
242. 

** Ca9arema Dolichodenhs biiitba- 
culatus (?), 493. 

Cacti: Pseiidococcus longispzmts van 
latipes, in Manchester (Fngl) 485. 

Cajaniis ludicits : Cevoplastes afnea- 
nns, C vinsonwides, Coccus elenga- 
ius, and Siictococcus diversiseta^ In 
Uganda, 243. 

Calamagrosiis scabra: Fusinia rnbri* 
cosa in Montana, 103 

Gala u dr a oryzae\ PcvSt in Stored P'ood 
Stuffs in Java, 1438. 

California: ALeyrodidae, 933, Auiogra- 
pha calijornica, 1062, Phthorlmaea- 
opevculella ; On Potatoe>s, £X<S3, Rka- 
goletis pomomlla, (Apple Maggot), 
X22, SUmacoccus platan i; On l'*Ia- 
tanus racemosa, 123. Tilleiia \V%l- 
coxuma; On Siipa cnmicns var. 
Andarsoini in Santa CalaJina 1 $., 
228. 

Calhmorpha domimtla : On IClni and 
Ash in vSweden, 241. 

Calhptamus : In Capitanala (Italy), 

I3ir, 

CalUstemon Ivnearis : Aleurocantlms 
banksiae. In Australia, 933, 

Calodandrum capensis : Cerococcus or- 
natus, In S. Africa, 244. 

Calophyllum : C, Burmawm (*' guru- 
kina '0 Hypochnus sp. in Ceylon„ 
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109* C. ndophyll'iAm .* AleuvocoM- 
thus calophylh in Fiji, 033. 

Camellia sativa, (False Flax); Amongst 
Cereals in Montana, 639. 

Camphor: Tylenchus penetrans in Flo¬ 
rida, 491. 

CamponotuSy 366. 

Cana blancaSugar Cane sub¬ 
ject to Disease in Porto Rico, 1239. 

Canada : Autographa californica ; On 
Various Cultivated Plants, 1062. 
Common Pests of Fruit Trees in 
Ontario, 247. Euxoa excellens ; On 
many Varieties of Vegetables in 
Brit.Columbia, 494. Lepidium ape- 
talum, Secondary Host of Myzus 
cerasi (living also on Brassica ar- 
vensisy Capsella Bursa-pastoris and 
Erysimum cheiranthoides) in On¬ 
tario, 368. Principal Diseases of 
Vegetables in Ontario, 709. Rha- 
goletis pomonella, Apple Maggot, 
recorded for the First Time in Brit. 
Columbia, 122. R. p. observed in 
Alberta, 122. 

Canary Island: Acanthoscelides oh- 
iectus, 606. 

Canis zefda, Fennec Fox: Destroyer 
of Injurious Insects and Animals, 
1266. 

Ganna indica: Observations on Damage 
done to Trees by Tarring Stree s of 
Milan, 584. Ganna sp.; Ceroplastes 
cerifertis in Uganda, 243. Physo- 
ikrips marshalli oti Gold Coast, 937. 

Cannabis sativa, 228, 

Cahuela '' (Sorghum halepense), 1430. 

Cape Province : Coccids introduced in 
1917, 244. 

Cape Tilac. Host of Aspidiotus cydo- 
niae in Uganda, 242. 

Capnodium : C. Coffeae (?). On Coffee 
in Sao Thome, 609. C. meridionale; 
On Branch s of Olive attacked by 
Lecanium oleae in France, 821, 

Gapselld Bursa-pastoris : Host of Mi- 
zus cerasiM Ontario, 368. Amongst 
Cereals in Montana, 639* 


Capreolus capreohts: On Forest Trees 
in Sweden, 241. 

Capsicum minimm : Puccmia paitlen- 
sis in Brazil, 586. 

Cardims : C. avvensis and C, lanceo- 
latus Amongst Cereals in Montana, 
639. Carduus Aphis cardui (= ^ 

A, myosotidis) in S. B. Russia, 
1180. 

Carica Papaya : Aspidiotus articu- 
latus and A. palmae inSaoThome^ 
609. 

Carob : Aspidiotus hedevae attacked 
by Chilocorus hipusUilatus in Al¬ 
geria, 828. 

Carp : Means of Destroying Weeds in 
Rice Fields in Italy, 78. 

Carolina: North; Aleyrodidacy 
Macrosiphum illinoisensis. Grape 
Vine Aphis, 367. Tylenchus*pene¬ 
trans; On Upland Cotton, 491. 
South; Ptychodes irilineatus; On 
Fig, 248. 

CarpQcapsa : C. pomonella ; Campaign 
against Codlin Moth in Cyprus in 
1917: 612: On Apple and Pear in 
Ontario, 247; OnBiospyros Kaki, 

B, Lotus, etc. in H^rault, 366: On 
Fruit Trees in Sweden, 241 C, 
splendana (?); On Chestnuts in Italy,. 
1066. 

Carpophilus spp.: Pest in Stored Foo(J- 
Stuff in Java, 1438. 

Carrot; Agriotes lineatus, Psila rosae 
and Trioza vindula in Sweden, 241. 
Autographa calif ornica in U. S. A, 
1062. Phytoecia cylindrica in Swe¬ 
den, 121. Pseudomonas destrticians 
in Norway, 476. 

Carya oUvaeformis (Pecan) : Attacks 
by Insects in U. S. A., 496. Ne- 
zara viridula and Kernel Spot, (C.o) 
caused by Coniothyrium caryoge-^ 
num in Geoi'gia, U. S. A.,927. 

CasCa luzonica: Endophagous on ScM- 
zaspis in the Philippines, 1060. 

Casnonia pmnsylvanica ;, EnemS" , of' 
Blissus lemopUms in Illinois; r43i-' 
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Cassia : C. fforibumla : Auhcaspis 
chionaspis and Cliionaspis ca^siae 
ill Uganda, C. Ff si it la: dic- 
liola aethiops in Singapore, 1173. 
C. Tora: ^iecuUum Cas^iae in Sin¬ 
gapore, 1 r 7 ^, 

Cassida, M-J5- 

Castaiiopsis chrvsophylla and C. sem¬ 
per oiyens attacked by Audricus ca- 
sianc psidis on California, 124. 

CastilJoa : Icerya siilpJmrea in Uganda, 
242, 243. ^ 

Castor Oil: Aspidiotus destructor in 
Zanzibar, 242 : and see Ricimis. 

Cauliflower: Agviohmax ag^'esits in 
N, York State, 943. 

Cecidomyidae: On Olea chrysophylla 
in Eritrea, and on 0 . europaea in 
Italy, 945 - 

Cecidomyia mtvantiaca: On Wheat in 
Norway, 476. 

Cedrela Toona : Hemihcanimn im- 
bn cans in S. Mysore, 242. 

Cednis : C. Deodar a attacked by Uni¬ 
dentified Fungus in India, 483. C. 
Libani attacked by Pseudohvle- 
sinus n, sp. in Oregon, TI4. 

Cclasirus buxifolius: Dialeurodes [Gi- 
galourodes) cerifera in S. Africa, 933. 

Celery: Lixus iridls in Htoult, 366. 

Celt is aitsiralis : New Disease in 
^ Ital}^ 1293. 

Cenangmm ttrceoUilmn, 237. 

Centaurea: Maevosiphum soiichi in 
vS. J{. Russia, FT80. 

Cephalospovmm ; Fungus controlling 
Icerya pnrcMsi in Ceylon, 245. 
C. Lecanii, Nat* Enemy of Lecmiium. 
vifide in Sao Thom 4 , 6oq. C. Sac- 
chart; On Sugar Cane in Tropical 
and Sub-tropical America, especially 
the W. Indies, X057. 

Cereals; Agriotes lineaius, Agrotis 
segetum, Contarinia tritici, Hyle- 
myia coarctata^ Melolontha sp., Osci- 
nella {Oscinis) frit, Siphonella [Chlo- 
rops) pumilionis in Sweden, 241. 
Aphis aveme in Norway, 476. Cold 


(Resistance to); Relation of Density 
of Cell vSap to Winter Hardiness 
ill Small (h'diiis in IT. vS. A., rci;. 
Cold, Dodging and Rust, Resistance 
to, in vSwedeii, 143. liffect of 
Dow Temperature on Winter and 
vSpriiig Grain in U. S. A., 257, Fry- 
sipha in Norway, 476. Macrosi- 
plntm granarimi in Norway, 476. 
Pleospora and Pucci in a in Norway, 
476. Rust on Cereals, particularly 
Black Rust on Wheat (Australian 
Interstate Conference of Agricul¬ 
tural Scientists), 1076. Thrips denfi- 
conns, TiUetia, Usfilago in Norway, 
476. ^Vorst Weeds iii Montana, 039. 

CeYatophylliis: On Field Mict‘ in Italy, 
131S. 

Cevatocavpia Cactonim: On Idg and 
Orange in France, 821. 

Cercis canadensis: Akurolobus so- 
litanus an Illinois, 933. 

Cercopidae, 939. 

Cercospora : C. beticola, X3r5, C. can- 
nabhia; On Cannabis sativa, in 
Uganda, 228. C. Genipae; On 
C. Genipa sp. in Brazil, 586. C. 
Kopkei ; On Sugar Cane in Tropical 
Africa, particularly West Indies, 

1057. C, latimaculans: On Baithi- 

Ilia on the Gold Coast, C\ 

personata: Oil Araclns hypogaca in 
the Philippines, 587; On Peanut 
in >S. China, U. S. A., India, 
W. Indies and lIuHpjnnevS, 350. 
C, Fuii-deusifloyae: On Pinus den- 
siflora in Japan, 705. C. Racibor- 
ski; OnNicotiaua sp.iuPMtrea, 477* 
C* solan kola ; On Tobacco in Brazil, 
X058. C. vaginae; On vSugar Cane 
in Tropical Bub-tropical America, 
particularly, W. Indies, 1057. Cer¬ 
cospora sp.; On Sesame in Brazil, 

1058. 

CercQsporella : C, Aceris; On Acer ma¬ 
cro phy Hum in State of Wasliiiigton, 
103. C. A Ini; On Alnus rttbra in 
State of Washington, 103, C\ An- 
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tinhini \ On Antirrhinum in Great 
Britain, 1424. (X Pastinacae ; On 
Parsnip in England 825. 

Cevesa hubalus: On Apple, Clieny, and 
Plum in Ontario, 247. 

Cerococcus : C. hibisci; On Bgg Plant 
in S. India, 242. C. ornatus; On 
Calodendnmi capensis and Dorya- 
Us caffm in S. Africa, 244. 

Ceroplastes : C. actinoformis ,* On Co¬ 
conut in Coimbatore, 242. C. afri- 
canus in S. Africa; On Acacia 
sp., 242 and Cajanus indicus, in 
Uganda, 243. C. cenferus ; On 
Agave, Anona muricata, Antigo- 
non leptcpus, Colfee, Canna, Co- 
diaeum, Ficus Thonningit, Fun- 
iumia latifolia, Hibiscus, Orange 
and Tea, in Uganda, 243. On Wild 
Blm, Coimbatore, 242, C. cirripedi- 
formis: On Hura crepitans with Leca- 
mum (Akennes) sp. in Brit, Guiana, 

' and on Ipomoea sp., Georgetown, 

242. C.conchiformis; On Anona mu- 
ricata, Acalypha, Havonga mada- 
gascariensis and Hibiscus in Uganda 

243, C. cpnformis; On Ficus sp. and 
Hura crepitans in Uganda, 243^ 
C. destructor; On Psidiimi Guaja- 
m in Uganda, 243. C, denudatus; 
On a Wild Solanaceae in Brit. 
Guiana, 242. C. ficus ; On Ficus 
Thonningii in Uganda, 2<^3, On 
Ochra pulchella in S, Africa, On 
Anona on th€s Gold Coast, 242. 
C. galeatus ; On Coffee and Ficus 
Thonningii in Uganda, 243, C. 
personatus; On Coffea Hberica 
on the Gold Coast, 242. C. qua- 
drilineatus in Uganda, 242. C* 
q. on Anona muricata and Doli- 
chandrone platycalyx in Uganda, 
243. C. mbens; On Mango, S* 
India, 243 ; On Oranges in Zanzi¬ 
bar^ 242. C. rmci; On Fig in 
Algeria, 828, On Fig in France, 821. 
C. sinensis, 828. C. singulans; 
On Psidium Gmjava in Uganda, 


243. C. siihdemidatiis with Stic 
tococcus coccineus; On Acacia sp. 
in Uganda, 243. On Undetermi¬ 
ned Plant in Uganda, 243. ,C. 
ugandae ; On Acacias]}, onA Anona 
muricata in Uganda, 243; On Un¬ 
known Tree in Uganda, 242. C. 
vinsomodes; On Baikiaea Emini, 
Coffee, Cajanus indicus and Psi- 
dmm Guajava in Uganda, 243. On 
Coffee in Uganda, 242. 

Ceroplastodes: C. cajani; On Vigna 
Catjang, Zisyphus, Ocymum sanc¬ 
tum ill Coimbatore; on Indigo far a 
in S. India, 242. C. gowdeyi; On 
Fic^ts Thonningi in Uganda, 243. 

Ceylon : Aleyrodidae, 933, Fungi, 704, 
Hypochnus sp.; On Tea, 109 .1 eery a 
purchasi: On Acacia dealbata. A, 
decurrens and on Citms, 245. Myxo- 
mycetes, 704. Septogloeum Arachi- 
dis; On Peanut, 350. 

*'*Chabar'’ [Cynodon Dactylon), 484. 

Chaetocliloa vindis : Weed injurious 
to Cereals in Montana, 639. 

Chaicids, West Indian and N. Ameri¬ 
can, 934. 

Chamaecyparis : C. Lawsomana ; 
PJiloesiniis punctatus in W. Ore¬ 
gon, 114. C. nootkatensis ; Phloe- 
sinus dentaius and Ph. punctatus 
in W. Oregon, 114; On Phloesi- 
nus cristaius at Flk Take, (Oregon), 
114. C. thy aides: Keithia Cha- 
maecyparissi in New Jersey, 1307. 

Chamaerops humilis : Derolomus cha- 
java maeropis in Herault, 602. 

Chamus : C. hellus; On lionzi'' and 
Ch, tuberculaius ; On Psidium Gua- 
in the Belgian Congo, 940. 

Changa [Scapieriscus vicinus), 3:063. 

Charatves jasius : On Strawberry Tree 
{Arbutus Unedo) in Herault, 366. 

Cherry: Alsophila pometaria, Aspi- 
diotus perniciosus, Ceresa huhalus, 
Ccmtrachelus nenuphar, Eccopto- 
gaster mguhsus, Eriommpoides fi- 
mddiia, Malaoosoma americam, My-^ 
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zus cevasi, Paleacnta vevnata, Rita- 
goletis cingtilata, R, fausta, Tmeto- 
cera ooellana^ ToHnx argyrospila, 
.in Ontario, 247. C. Mahaleb: 
Olethreutes vaviega-na in Italy, 6x1. 
C. Wild: Mvsus ceyasi in S. E. 
Russia, 1180. 

Chestnut: Alotivaplatns [Alettyopla- 
. his) coronatus in California, 933. Ble- 
pharospova cambivora, n. gen. ,n. 
sp. Cause of Ink Disease, 361;. 
Morphology and Biology, 1050. 
Carpocapsa splendana (?) in Italy, 
1066, Chinese Chestnut [Castanea 
sp) Conaparative Resistance to Di¬ 
sease, 1,0 86. Diapovthe parasitica 
(= Endothia parasitica) : Resistant 
Hybrids in U. S. A., 286. “ K'nei- 

litzLi ” Cliiiitese Var. Resistant to 
Bark Disease introduced into U. 
S. A., 138. 

Chestnut Blight or Canker [Diapor^ 

• the parasitica Endothia parasi¬ 
tica), 286 

Cheimatobia : Ch, brumata ,* On Fruit 
Trees in Sweden, 241. CL bcreata, 
On Forest Trees in Sweden, 241, 
Chenopodmm album : Antographa ca- 
lijornica, In XJ. S. A., 1062; On 
Cereals in Montana, 639. Cheno¬ 
podmm vSp.: Aphis lahtwni in S, 
E, Russia, xi 80. 

Cherry Aphis {Myzus cemsi), 247, 
368, 

Cherry BVuit Fly (Rhagoletis cingti- 
laia, R. fausta), 

CMck Pea: PhyllostictaRabm, in Italy, 
1177. ' 

Chilocor'us : Ch. hipusHdatus as De¬ 
stroyer of Scale Insects, 118,828. 
Ch. cacti Nat. Enemy of Aleuro^ 
canthus woghimi in Cuba, 1186. ' 
Chile: Aleyrodidae, 933* Rhigopsi- 
^ dim tucumanus: On Potato, 936. 
Varieties of Apple resistant to 
’ BnOsom0 ianigera, 62^. 

AifpifMdae, Amygdalus 

■: ,, yery’reaistant to Drought 


and Cold, 1086. Fungi in S. China* 
350. '' K'nei li tzu Chinese Chest¬ 
nut resistant to Bark Disease, 
introduced inib U. S, A., 138. 

Chinese Fig {Solanum largiflorum), 364. 

Cliinch Bug {Bliss^ts leticopiems), yC^o, 

Chionaspis : Ch. capensis with Aspi- 
dioius {Chrysomphahis) aurantii\ 
On Acacia S. Africa, 242. Ch. cas¬ 
sias ; On Cassia ftoribundUiOgdcndiB., 
243. Ch. deniilobis; On Pahns 
and Sapium manniamim, Uganda, 
243; On Unnamed Plant, Uganda, 
242. Ch. evonymi attacked by Aspi- 
diotipliagus ciirinvs agilior, it8. 
Ch. juntumiae ; On Funtumia lati- 
Uganda, 243. Ch. [Phcnacaspi.s) 
hitea ; On Funiuniia, (rold Coast, 
242. Ch. {Hemichionaspis) minor ; 
On Host not vStatcd (Cotton?), 
S. Nigeria, On Jatropha Curcas on 
Gold Coast, On Willow, S. Africa, 
242. Ch. simplex; On Bamboo, 
S. Africa, 244. Ch. substriatas; 
On Pahns, Uganda, 243. 

Chion cinctus : On Pecan, U. S. A., 
49b. 

Chloridea obsoleta: vSweet Corn re¬ 
sistant to Corn E.elworni in U. S. A., 
279, 

ChloYophora excelsa : Diasp Is regn- 
laris and Saissctia oleae in Uganda, 
243 ' 

Chlorosis; Of Cotton in Boyaea, Co¬ 
lumbia, 921. Of Sugar Cane, X057. 
Resistant Hybrids, 519. Resistance 
of Stock imported from France 
into Sicily, 651. 

Choerorrhinus sqmlidus : On Ehn 
and Fig in H 4 rau 1 t, 602. 

Chortophila iPhorbia) brassicae; On 
Cabbage and Turnip, in Sweden, 
24T. 

Chrysanthemum: Observations on Da¬ 
mage done by Tarring Streets 
of Milan, 584. Pidvinaria suUer- 
in Uganda, 243. 
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Chfysohothyis femorata: On Pecan, 496. 

Chrysocharis alongata, Nat. PJnemy of 
Coleophom fuscedinella in Sweden, 
615. 

Chfysomphahis: Ch. aumnUi\ In 
S. Africa, 244. Ch. dictyospafmi\ 
On Mango, Palms and Rose, in 
Uganda, 243 ; On Peach and Rose, 
S. Africa, 2^4; On Sansevievia a'v- 
borescens in Italy, 118. Ch. 

Ch. vossi and' Ch. rossi var. greani. 
On Native Trees, in S. Africa,. 
244. 

Ckrysomyza Abietis : On Spruce in 
ISngland ad Scotland, 363. 

Chrysopa: Enemy of Blissus leucop- 
terus in Illinois, 1431. 

Ckrysophlyctis endohiotica : Resistant 
Potato Types in U. S. A., 519. 

Cicadiila sexnotata : On Wheat, Bar¬ 
ley and Oats in Sweden, 1313. 

dear anetinum : Phyllosticta Rahiet 

• In Italy, 1*177. 

Cichorhim: Macrosiphum sonchi in 
S. E. Russia, 1180. 

Cicinnoholus ma'foy on Oidium ; On 
Living Leaves of Grindelia squav- 
vosa in Montana, X03. 

Cigar Case-Bearer '' {Coleophora flat- 
chef alia), 247. 

Cinchona: Lycidocoris modestus in 
Belgian Congo, 940. 

Cimmna : Observations on Damage 
done by Tarring Streets of Milan, 
584- 

Cinnamomtm : C. Camphom : Tylen- 
chtis pamtmns in Florida, 491. C. 
sp: Dialeufodes {Dialaufopcu) da- 
cempuncta in Ceylon, 933. 

Cirphis unipuncta : On Qxycoccus 
macfocafpua in U. S. A., ^95*. 

Ciffoapilus picius: Nat. Enemy of 
Coleophora fuscedinella in vSweden, 
615. 

Citrullus vulgaris, 238. 

Citrus Canker {Pseudommm CitH)fSso 

Citrus Fruits: Aleuwcanthus cUri- 
colus in Brit. E. Afri<?a, 933. Ahuf. 


cUviperdtis ; On Orange Trees in 
Codon, India and Java, 933. A. 
{Selenaspidus) a'ptic%datus\ In Ja¬ 
maica, 242. A. [Chrys.) a%trantii\ 
In Jamaica, 242. Aleur. spini- 
farus; In Java, 933. Aleur. woglmni 
on Citrons, Oranges, etc. in Cuba, 
1186. Aleurolohus marlatii) On 
Orange Trees in Japan, 933. Aleu- 
roplatiis {Aleuroplatus) tvanslucidus; 
On Orange in India, 933. Aleu- 
rothrixus {Alevivothr%xus) floccosus and 
A (A) howardi ; On Orange, Tree in 
Mexico, 933, Aomdiella a%irantii] On 
Lemons and Cedrates in Greece, 118. 
Aspidiotus [Chrysomphalus) auran- 
tii; On Orange Tree in Brit. E. 
Africa, 242. A. (Selenaspidus) sil- 
vaticus ; On Orange Tree in 
Uganda, 242. Ceratocarpia Cactc- 
rum, Lecanium hesperidtum and 
Ptilvinaria camallicola ; On Orange 
Tree in France, 821. Ceropla- 
stes cerifents ; On Orange Tree in 
Uganda, 243. C. rubans ; On 
Orange Tree, in Zanzibar, 242. 
Chrysomphalus dictyospermi; On O- 
ranges in Italy, 118. Chilocorus 
bipustulatus feeding on Chrysom¬ 
phalus dictyospermi; On Mandarin, 
Tree, 8 2 8. Chrys; dictyospermi; 
Strong Lime - Sulpha r Spraying 
against Attacks on Citrus, 613. C. 
nobilis var. unshm; Mycosphae- 
rella Horii and Phyllosticta atri- 
cola, in Japan, T02. Navel Var. 
of C. sinensis ; Mycosphaaralla Horii 
in Japan, 102. Clytus devastator; 
On Citrus etc. in Cuba and Flo¬ 
rida, 1437, Coccus hesperidum ; On 
Orange Tree in Uganda, 243. Cocci- 
dae and Ants; On Oranges, in Dutch 
Guiana, 300. Bialeurodes (Dialeuro- 
des)c/itri; On Orange Tree in Brazil, 
China, Cliile, India, Japan, Mexico, 
and U. S. A., 933. D. (D.) ciM- 
folii; On Orange Tree in Cub^,,. 

,‘Mexico, and U,',S: A., 933. - D: (Si-., 
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gdleufodes) stmthaiithi ; On Orange 
Tree in Brazil, 933 - Diseases in 
Dutch Guiana, 300. Fioriniapyo- 
boscidaria in Jamaica, 242. Ho- 
plia fiofidana Attacks in Florida, 
945. I eery a puyehasi in Ceylon, 245. 
Jschnaspis longirostris in S Africa, 
244. Lecanntm {Coccus) hespevidum\ 
On Citrus in Brit. E). Africa, 242. 
Lepidosaphes beckii (= L. citri- 
cola) and L, gloveri; In Uganda, 243. 
L. gloveri; On Rind of Import¬ 
ed Oranges, 485. L. pimiiformis 
in S. Africa, 244. Movganella ma- 
skelli) In S. Africa, 244. Mottling: 
Composition of Citrus Ueaves at 
Various Stages 743. Mytilaspis 
{Lepidosaphes) citncola on Gold 
Coast, 242. Kat. Bnemies of 
Aonidiella aurantii ; and of Chvy- 
somphahts dictyospermi, injurious 
Coccidae, 118. Papilio thoantia- 
des; On Citrus, Mandarin and 
Orange Trees in Argentine, 1065. 
ParlatOfia pergandei, P. zizyphi 
in Jamaica, 242. Phyllosticta 
citricola; On Japanese Summer 
Orange ('^Natsudaidaiin Japan, 
102. Pseudococezis adonidmn; On 
Mandarin in France, 82 8. Ps. oi- 
tfi ; On Citrus and Orange Trees 
in S. Africa, 244. Pulvinaria fla- 
vesems; On Citrus in Argentine, 
1308. Root Rot of Blood Orange 
(“ Demmi *') in Oasis of Tripoli, 
(*' marciumeradicale '"), 1292. Sais- 
setia. oUae\ On Mandarin in France, 
82B. Septohasidkm Acaciae; In Ja¬ 
pan, 705. Seienaspidus silvaticus; 
On Orange in Uganda, 243. 

Cladospofium densum : On Ricinus 
communis in Campania (Italy) ,1173. 
CL sp, Nat, Enemy of Chrysom- 
phalm dictyospermi in Itaty, ixS. 

Ciastoptem ptoUus; On Qxycoccus ma- 
croempus in U. S* A„ 495. 

Chome vmom: Harmfnl Weed in 
Sindh, India, 484. 


Cloths, Use of, in Control of Focusts 
in Capitanata (Italy), 1311. 

” Clerkminerarmal {Lyoneiia clef- 
kella), 241. 

Clostefocefus utahensis {CL californi- 
czis) reared from Symydohius chvy- 
solepis; On Quercus chrysolepis 
in California, 934. 

Clover: Apion apficans and Tylen- 
olms devastatfiXy in Sweden, 241. 
Auiographa californica, in Brit. 
Columbia, 1062. 

Clover Root Borer {Hylastinus oh- 
sezifus), 114. 

Clubroot (Clubfoot) Plasmodiophofa 
Brassicae, 594. 

Clysia amhiguella : Development of 
Pimp la attenzmis in Winter Chry¬ 
salis of CL a. in Herault, 366. 

Clytzis devastator ; On Citrus and other 
Plants, in Cuba and Florida, 1437. 

Coccidae: Africa, America, Asia and 
Oceania, 242. Damage to Oran¬ 
ges in Dutch Guiana, 300. Great 
Britain, 485. 

Coccznella septempunctata: Parasitised 
by Phora fasciata, in France, 119. 

Coccdloba uvifera: Aleurothrixus {Aleu- 
rothrixtis) floccosus, and^ A. {A.), 
howardi, 933. 

Cochylis ” {Clysia amhiguella), 366. 

Cockchafers: Destroyed by Cams 
zerda, 1266. 

Coconut: Aleuroplatus {Aleuroplains) 
coco coins in Cuba and Trinidad, 933. 
AspidioUphagus citnnns, Nat. En^ « 
my of Aspidiotus destructor on 
C, in Tahiti, 118. Aspidiotus de¬ 
structor in Brit. E. Africa, and 
S. India, 242. Ceroplastes acHno- 
formis in Coimbatore, 242. In Fe¬ 
derated Malay States: — I. Pomes 
lucidus ; On Roots and Collar of C. 
Hymencchaete noxia, Brown Root 
Disease, Poria kypolaterUia, Wet 
Rot, 105b. — II. Felled Coconut 
Trees Danger of burying between 
Rows of Rubber Trees, 1056.. 
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Coconut Butterfly {Bvassolis sopho- 
vae ), 1171. 

Coccophagiis: C. compevei', On Siicto- 
coccus gowderyi. C. nigvoplexiYiim\ 
On Tachavdia decovella^ C. sain- 
tebeuvei ; On Saissetia oleae in U- 
ganda 243. 

Coccus: C. africanus; On Coffee in 
Uganda, .243. C. cacti, and C. 
confusm capensis ; On Opuntia mo- 
nacantha in S. Africa, 243. C. di- 
screpans ; On Tea Roots, C. don- 
gaPus on Alhizzia sp. and Cajanus 
indicus, C. hespendnm; On Orange 
in Uganda, 243. C. indicus ; On 
Opmitia monacantha in S. Africa, 
244« C. longuhis ; On Glincidia ma- 
culata, C, seiiger ; On Psidhmt Gua- 
java, C. signatus; On P5. Guajava, 
C, ienmvalvatus; On Cymbopcgon 
cxtfatus and Penniseium pmp%i- 
reum, C. vifidis; On Coffee and 
Psiditm Guajava, in Uganda, 243. 

Codiaeum sp: Ceroplastes cerriferns, 
Icerya caudata, I, nigroafeolaia, 
in Uganda, 243. Lepidosaphes glo- 
ven in Uganda, 242, 243. T. pin- 
niformis in S. Africa, 244. 0 . 

vafiegaium; AUufoplatus {Ovclia- 
mus) mammaeferus in Java, 933, 

Codling Motli, (Garpocapsa pomo- 
nella, 247. 

Coeliodes ruber : On Hazel Trees in 
Italy, 614. 

Ccffea liberica : Ceroplastes personatm 
on Gold Coast, 242. Lecanium [Coc- 
cus) viride in Brit, Guiana, 242. 

Coffee: Aleurocmthus woglumiiti Cuba, 
1186. Aspidiotus articulatus in Sao 
Thome, 609. Asterolecanium coffeae 
in Brit, B. Africa and Uganda, 242, 
243. Ceroplastes ceriferus, C.galeaius, 
in Uganda, 234, and C. vinsonioi- 
des, 242, 243. Coccus africanus, 
and C. viridis in Uganda, 243. He- 
mileia vastatrix in New Hebrides, 
230. I eery a nigroareolata in Ugan¬ 
da, 243. Ischnaspis fiUformis, 


242 and I. longivostris in Uganda, 
243. Lecanmm (Saissetia) \emi- 
sphaevicum, and L. (S) nigrum in 
Uganda, 242. L. viride in Sao 
Thome, 6og. Lycidocoris mimeti- 
cus var. B. in Belgian Congo, 940. 
Polyporus Coffeae in Uganda, 228. 
Pseudococcus citn and P. virgaius, 
in Uganda, 242, 243. Pulvinaria 
psidii in Brit. B. Africa and 
Uganda, 242, 243. Saissetia hemi- 
sphaerica, S. nigra and S. subhe- 
misphaenca, Selenaspidus avticxila- 
tus, Stioiococcus gowdeyi in Uganda, 
243 - 

Cogon Grass (Imperata exaltata), 53. 

Coimbatore: Coccidae, 242. 

Ceix Lacryma- Jobi • Phyllachora Coi- 
cis in S. China, 350. 

Cola acuminata: Stictococcus multi- 
spinosus on Gold Coast, 242. 

Cold : Amygdahes tangtUica, Very Re¬ 
sistant to Cold and Drought, China, 
1086. Fruit TreevS, Resistant Vats, 
in U. S. A., 519. Resistanice of 
Density of* Cell Sap to Winter Har¬ 
diness in vSmall Grains, U, S. A,,. 
1217. Resistance of Vine Vars. 
in Kentucky, 384. Selection of 
Resistant Vars. of Cereals, 143. 
Wheat, Resistant Vars. in France 
157 - 

Cohophova: C, caryaefoliella; On 
Pecan, U. S. A., 496. C. fletche- 
rella : On Apple, Pear and Plum ,in 
Ontario, 247. C. fuscedinella ; On 
Forest Trees etc. in Sweden, 241, 
615. C, maUvoreUa, Apple Rest, 
in Ontario, 247. 

Coleoptera, (Herault): Biological Ob- 
sevations, 602* 

Coleosponum: C. rihioola on Gros- 
sularia inermis, Ribes mreum, R, 
inebrians, R, mescalerium, J?. lon- 
gifolium (longiflorum ?) ‘ R. Wolfit 
in New Mexico, 585. C, Semcio- 
nis ; On Serncio in Chile and Bo¬ 
livia, 926, 
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Coleus spp: Pseudococcus citri in 
S. "Africa, 24^. Ps. citri var. co- 
leomm in Cape Peninsular, 244. 
Colias lesbia (?) : Lepidopterous I^arva 
parasitised by Lvtopilus melano^ 
cephalus in S. Brazil, 714. 
Colletotnchum : C. jalcatum, On Su¬ 
gar Cane in Tropical and Sub-Tro¬ 
pical America, particular^ W. 
Indies, 1057, C. lagenariitm ; On 
Water Melon in U. S. A., 238. C* 
Lini: Cause of Flax Canker, XT. S. 
A., 1305. C. linicolum ; On Flax 
Seedlings in Ireland, 1305. 
Colocasia attacked by Pseudococcus 
vifgatns on Gold Coast, 242, 
Colombia, Republic of : Fucha ” of 
Cotton Plant in Dept, of Boyaca, 
921. Ptychodes trilineatus (Three- 
Dined Fig-Tree-Borer), 248. 
Colorado: Aleyrodidae, 933, Auto- 
gmpha californica, 1062. Cronar- 
Hum cccidentale ; On Ribes spp, 
and Grossularia spp., 1428. Peri- 
dermium cccidentale; On Pinus edit- 
Us, 1428. Rhdgoletis pomomlla, 122. 
Columbia, (District of): Aleyrodidae, 
933. Cfonartium occidentale on Ribes 
spp. and Grossularia spp,, 1428. 
Macrosiphum illinoisensis, 367. 
Conference, Australian Interstate, of 
Agricultural Scientists : Rust on. 
, Cereals, particularh’' Black Rust 
on Wheat, T076. 

Coniothyrium ; C. caryogmum and 
Nemra viridula ; On Pecan in 
Georgia U. S. A., 927, C. melano- 
sporum ; On Sugar Cane in Tropi¬ 
cal, Sub-Tropical America, parti¬ 
cularly W. Indies, 1057. 
Conophthorus : C. ponderosae in Ore- 
‘ goh, XI4. Conopthorus sp.; On Pinus 
contorta in Oregon, 114. 
Conotrdchelus mnaphar: On Apple, 
Cherry, Peach and Plum in On- 
” tario,-247, ‘ 

; pyrivora; On,Pears 

' -’in- Swe<feh, 241*<■' C. iritici: In¬ 


fluence of Date of Faring on Da¬ 
mage done to Spring Wheat, in 
Su^eden, 1312. In Barley and Wheat 
Fields, in Sweden, 241. 

Convolvulus Plawk Moth, {Sphinx 
Convolvuli), 115. 

Copper Sulphate: Products in Spain, 
509. Production and Consump¬ 
tion of C. s. and Copper Products 
in Italy, 1210. Simple vSolutions, 
against Vine Mildew, 822. 

Coreopsis : Puccinia Coreopsidis in 
Uganda, 1295. 

Cork Disease of Apples, 1048. 

Com P)arworm (Chloridea ohsoleta). 
279. 

Cork Oak: Stvomatiimi fulvum in 

. Algeria, 602. 

Cornus : Damage done by Tarring 
Streets of Milan, (Italy), 584. 

Corticiimi lilacino-fuscum : On Ca- 
coa in Bahia State (Brazil), 493. 

Corvus comix, C. frugilegus and C* 
monedula : Attacks in Sweden, 241. 

Coryihuca spinulosa ; On Prunus se- 
rotina in New Jersey, 717. 

Cosmopteryx : C. bambusae ; On Bam¬ 
boo, at Pusa,,(India), 372. C, phm- 
ogastra ; On Beans at Pusa, 372. 

Cossula magnifica\ On Pecan in U. 
S. A., 496. 

Costa-Rica: Aleyrodidae, 933. Pty- 
C'hodes trilineatus on Fig, 248. 

Cotton: Aecidium Gossypii in Te¬ 
xas, 479. AHhryolytiis aeneoviri- 
dis from Bncculatrix ihwberiaella 
in Arizona, 934. Boll Weevil 
Fxtenninator, 458. Chlorosis, 92x. 
Dysdercus scassellatii in S. Italian 
Somaliland, 830. Fucha'' in - 
Dept. Boyaca, Republic of Co- 
, lombia, ‘ ,921. Gekchia gassypiella 

. in Algeria, 965; in Egypt, 

. 1356. Lecanium [Saissetia) nigrum . 
in , Coimbatore, 242. Oxycarenus 
\ hyalimpennis in Italian Somali- 

, ' land, XI84. Peciinophora gassy- 
piella Origen of, 1308, PulviHa- 
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via jackscui in Uganda, 243. Se- 
redo ” Var. immune to Black Scale, 
{Saissetia nigra), and'*Sea Island'* 
veiy susceptible Var. in St. Vincent, 

117. Upland C. attacked by Tylen- 
elms penetrans in N. Carolina and 
Georgia, 491. 

Cotton Rust, Aecidmm Gossypu in 
Texas, 479. 

Cotyledon gibbifiora: Observations on 
Damage done by Tarring Streets 
of Milan, (Italy), 584. 

Couch Grass : " Once Over " Quack 
Grass Killer, 1273. 

Cow Pea, Vigna Catjang, 927, V. 
tingutciila ta, 1182. 

Cramhus hortuellus; On Oxycoccus 
macrocarpits, in U. S. A., 495- 

Cranberry: A le uroplatus (A huropla¬ 
ins) pimnostts, in Florida, New Jer¬ 
sey and Wisconsin, 933. Oxycoccus 
macrooavp'us, 237, 495. C. Blossom 
Woim, {Eniglaea apiata), 495. C. 
Flea beetle, [Systena frontalis) 
and C. Fruit Worn, (Mineola vac- 
cinii), .^9$. C. Girdler, (Crambus 
hortuelhts), 495. C. Katydid, {Scud- 
deria texensis), C. Rootworm {Rhah- 
dopierus picipes), 495. C. Spitel 
Insect (ClastopUra proteus), 495. 
C. Tipworm (Dasyneura vcccinii), 
495. C. Toadbug [Phylloscelis atra), 
495, C. Vinehopper (AmpMscepa 
hivittaia), 495, 

Crassula : Observations on Damage 
done by Tarring Streets of Milan 
(Italy), 584. 

Crataegus hrevispina; Gleospcrium 
Crataegi in State of Washington, 103, 

Cremastogaster scutellaris : With Cke- 
rorrhinus squalidus; On Fig Tree 
Trunk in Herault, 602. With Myr- 
meccphila acervorum : on Pinus 
halepensis in Herault, 366. 

Creoline : Disinfection of Dwarf Beans 
infested ydfh Acanthoscelides oh- 
tectus and Spermophagus suhfa- 
sciatus, 605/ 


Creselion, 60 

Cresosol: Control of Uocusts in Capi- 
tanata, Italy, 1311. Disinfection 
of Dwarf Beans infected by Acan¬ 
thoscelides obtectus and Spermo- 
phagus subfasetatus, 605. 

Crete : Diseases of Trees, 375. 

Crickets {GryJlidae) : Attacks on Cran¬ 
berry, 495. Canis zerda, Destroyer 
of C., 1266. 

Cronartium occidentale : On Pinus 
edulis, P, monophylla, Ribes spp and 
Grosstilaria spp. in Colorado and 
Arizona, 142S. 

Cronartium ribicola, 142S. 

Croton Tiglmm : Stictococcus diver- 
$iseta> in Uganda, 243. 

Crown Gall, of Peach, 925. 

Cruciferae, Cultivated: Diseases in 
U. S. A., 594. Nysius ericae attacks 
in U. S. A., 1185. 

Cryphalis : Cvyphalus amahilis, C, 
grandis : On Abies amabilis in Ore¬ 
gon, 114. C. subconcentralis, 114. 

Cryptosiphon artemisiae : On Arte¬ 
misia in S. F. Russia, 1180. 

Crypturgus sp : On Abies lasiocarpa 
in Oregon, 114. 

Cuba: A leurocantJms woghtmi ; On 
Various Cultivated Plants, ii 85 . 
Aleyrodidae, 933. Clytus deva^sta^* 
tor; On Citrons, 1437. Odontia 
Sacchari, 1176. Phyllachora Roy- 
stoneae ; On Roystonea regia, 482. 
Sugar Cane, Diseases of, 1057. 

Cuban Mahogany, 1437, 

C|^cumber: Agriotes lineatus in Swe-. 
den, ;24i. Ascochyia Cucumeris in 
Sweden, 596. Autographa calijor- 
nica in U, S. A*, 1062. Fusa- 
Hum niveum (?), F, redolens var, 
angusfius, F. sclerotioides in Swe¬ 
den, 596. VeriicilUum alho-atrum in 
Sweden, 596. Var. (No. 37,700) Resi¬ 
stant to Insect Attack, Introdu-ceS 
into the Philippines from India, 138. 

Cucumis Melo: Scapteriscus vici^Us 
in Porto Rico, 1063, 


7 
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Ctipressus : Observations on Damage 
done by Tarring streets of Milan 
(Italy), 584. Sticinlohiis tvilinea- 
tus in Louisiana, 1067. 

Currants Red : Anthonomus rnhi in 
Sweden, 241. Rhopalosiphiim lac- 
tucae in Sweden 243. 

Ousc'uta spp.: On Alfalfa in TripoU. 
163. Amongst Cereals in Montana, 
d39- 

Cyhocephahis mfifwns, Nat. Enemy 
of Clirysomphahis dictyosPevm% 
J18, 

Cyoa$: Aspidiotus fimbnatus, var. ca- 
pensis in S. Africa, 244. 

Cylas: C.femomlis: On Sweet Potato 
in Liberia and Kanierun. 936. C. 
jofmicavkts in Porto Rico, and Con- 
•trol of Attack. 1434. C. /. in the 
Philippines. 864. C, /. var. ele- 
gantulus ill Hawai, Louisiana and 
Texas, 936. C. turcipennis in Gua¬ 
temala, India, J ava, Philippine^ 
and Sumatra, 936. 

Cylmdrospoykm: C. Aftemisiae: On 
Artemisia Sttksdorfii in State of 
Washington, 103. C. Pasiinacae ; 
On Paisnips in England 825. 

Cynibopogon citrakis : Coccas tenui- 
valvaki^s in Uganda, 243. 

Cynipidae; On Castanopsis spp. and 
Qimcus spp in America, 12^. 

Cynodon Dactylon: Farm Weed in 
Sindh, India, 484. Phyllachova Cyno- 
dontis, Puocmia Cynodontis on C. 
D. in vS. China, 350. Scapteri- 
scns vicinus in Porto Rico, 1063. 
Ustilago Cynodontis in S. China, 

35Q' 

Oyperus: C, roiundus, Farm Weed 
in vSindh, India. 484. C. sp.; lire- 
do pMliPpinensts in S. China, 350. 

Cypress; Scleroderma domesticum in 
H^rault, 366. Stictolobus trilinea- 

\ tm in Louisiana, U, S. A., 1067. 

Cyptns; Carpocapsa poimnella, Ca- 
paign against Codlin Moth 1917, 
at 2* Eradication of Locusts, 376, 


Cyrenaica: Dictyothrips aegypkacus, 
on Black Morocco ’’ Vine, 715. 

Cystopus candidus : On Cultivated 
Cruciferae in U. S. A., 394. 

Cytospora Sacchan : On Sugar Cane 
in Tropical, Sub-Tropical America, 
especially the West Indies, 1037. 

Dactylis glomerata, 592. Mask- 
gosporium album var, muticum in 
Grt. Britain, 1424. 

‘ Dacus oleae Olive Fly ”) : Accli¬ 
matisation Experimenis in Italy 
with the African Hymenopteron 
Opius co7tcolor, parasite of D, c., 
1181. 

‘Dahlia : Macrosiphum daJiliafolii in- 
Uganda, 487. D. variabilis : Ob¬ 
servations on Damage done by 
Tarring Streets of Milan (Italy)^ 

584- 

“ Damping Off [Pythium de Barya-" 
num), 1305. 

** Damping Off ” of Cruciferae, 594, 

Damsel Bug {Redtwiolus ferus), 1431. 

Darluca melaspora (= Melanoonium 
Sacchari) ; On Sugar Cane in Tro¬ 
pical and Sub-Tropical America, 
especially W. Indies, 1057, 

Date Palm: Icevya aegyptiaca, in 
Zanzibar, 242. 

Denmark : Disinfection of Seed against 
Pleospora gfaminea^ 1302. Festma 
elatior, very resistant to Rust 
(Puccvnia), Danish Selection intro¬ 
duced into U. S. A., 138. Select¬ 
ed Danish Barley resistant to 
Smut [JJstilago Hordei, U, nuda) 
and Leaf Spot {Sep toria graminum) 
introduced into U. S. A., 138. 

Dasyscypha Willkommi; On Larch, 

771- 

Dasyneura : D. lathieri; On Olea eurO’* 
paea in Italy, 945, D. vaccinii; On 
Oxycoccus macrocarpus, in U. S. A., 
495 - 

Dasypolia templi : On Archangelica^ 
officinalis in Sweden, 241. 
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Datana integeyywici : On Pecan in 
U. vS. A., 496. 

Delphinium exaltatuni, 55. 

Demerara, see British Guiana, 386. 

Dendroctonus : D. brevicornis; On Pi- 
mis p07tderosa, D. engelmanni; On 
Picea Engelmanni, D. Jeffveyi in 
Oregon, 114. D, micans) On Fo¬ 
rest Trees in Sweden, 241. D. 
monticolae ; On Pinus contoria, 
P, Lambertiana, P. nionticola and 
P. pondeYosa, D. obesusj On Picea 
siichensis. D. pseudotsugae ; On Pseti- 
dotsuga taxtifolia. D. valens; On 
P'lnus contovta and P. ponderosa in 
Oregon, 114. 

Dend}olimits pini in Norway, 476. 

Derolomus chamaefops : On Chamae- 
rops humulis in Herault, 602. 

Desmodium iYiflorum : Parodiella peri- 
sporioides in S. China, 350. 

Deutsia : Damage done by Tarring 
Streets of Milan (Italy), 584. 

Devils' Fig {Solanum largiflorum) in 
Queensland, 364. 

Dhanar-Khathuri ” (Cleome viscosa^ 
484. 

Dhari: Puccinia purpurea and Spha- 
celotheca Sorghi in Eritrea, 477. 

Dialeurodes {Dialeurodes) ; D. (D.) citri 
(Orange White Fly) in Brazil, 
China, Chile, India, Japan, Mexico, 
and U. S. A., 933. D. (D.) ciirifolii; 
On Orange in Cuba; Mexico and 
U. S. A., 933. D. (D,) fodiens; On 
Drimys as^illans in New Zealand, 
933, D, (D,) kirkaldyi; On Jas- 
minium in British Guiana, 933. D. 
(D.) radiiptmcta in Ceylon, 933. D. 
(D.) tricolor ; On Myrtaceous Plant 
in Brazil, 933, 

Dialeurodes [Dialeuronomada], dissi- 
milis: On Phyllanthus myrtifolius 
in India, 933. 

Dialeurodes {Dialeuroplata) townsenhi\ 
On Fern in the Philippines, 933, 

Dialeurodes {Diakurcpora) decern- 
puncta ; On Cinnamomum in Cey¬ 


lon and on Mulberry in Eahore, 
933 * 

Dialeurodes (Gigaleurodes): D. (G.) bu- 
scki: On heaves of Climbing Vine 
in Porto Rico, 933. D, (G.) cerifera; 
On Celasirus huxifoUus in S. Afri¬ 
ca, 933. D. (G.) maxima ; On Ficus, 
sp. inthe Philippines, 933. D. (G.) 
Stnithanthi: On Meckelia flava, O- 
range, Struthanthus flexicaulis and 
an Unidentified Forest Tree in 
Brazil, 933 * 

Dialeurodes [Rabdostigma) radiilineaUsi 
On Mistletoe in Ceylon, 933. 

Dialeurodes {Rachispora) : D. (R.) 

fijensis ; On Leguminosae in Fiji, 
933). D. {R.) rutherfordi; On Lo- 
ranthus in Ceylon, 933. D. (R.) 

trilobitoides; On Eugenia opercu- 
laia and Harpullia, in Ceylon, 933. 

Dialeurodes {Rusosiigma): D. {Ru>) 

eugeniae; On Eugenia Jambolana in 
India, 933, D. (Rui) radiinigosa: 
On Mango in Dutch East Indies, 
933. D. {Ru ) tokyonis ; On Ilex in- 
tegra in Tokyo, 933. « 

DmntJms Caryophyllus : Sepioria Dian- 
thi in Eritrea, 477. 

Diaporthe : D, parasitica, 286. D. 

taleola ; On Oaks in Switzerland^ 
3b2. 

Diaspis : D. boisduvali. In vS. Africa,, 
244, On heaves of Vanilla aroma- 
tica attacked by Aspidiotiphagus 
lounsburyi in Italy, xi8. On 
Baikiaea ins ignis in Uganda, 243, 
D. bromeliae ; In B. Africa, 244. 
D. echinocacti ; In S. Africa, 244. 
D. pentagona ; Attacked by Chilo- 
corus bipustulatus, 118. D. {Aula- 

m caspis) pentagona ; In S. Africa,. 
244. D. regularis ; On Ohloro- 
phora excelsa in Uganda, 243. D. 
rosae, 244. Diaspis sp. with Leca- 
nium nigrum and AspMiotus inlo- 
hitiformis; On Ficus sp in Sao 
Thome, 609. 

Diatraea saccharalis : jpohacon gre- 
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nadensis^ I. sacchamhis and AH- 
crodus diaifaeae. Parasites of D. S. 
in Brit. Guiana, 935. 

Dibnichys honcfiemius: Nat. Enemy 
of Coleaphora fuscidenella in Swe- 
615. 

Diciyolhrips aegypiiams ; On the 
Black Morocco Var. of Vine, in 
Cireiiaica, 715. 

Digera arvensis. Farm Weed in Sindh, 
India, 484. “ 

“ Dinuhi [Andropogon cmnulaMs), 
484. 

Dioscovea : D, Batatas : Palaeopus 
dioscomie. Weevil, On Yam Tu¬ 
bers in Jamaica, 936, D. pvaehen- 
sills : Bagnisiopsis Dioscoreae in 
S. Nigeria, 1304. 

Dwspyros Kaki and D. Lotus : Carpo- 
capsa pbmonella in Plerault, 366, 

Diplocarpon: On Rose, 1296. 

Diplodia : D. cacaoicola ; On Sugar 
Cane in Tropical, Sub-Tropical Ame¬ 
rica, Especially W. Indies, 1057. 
Diplodia sp. attacks on Water 
Sldonf in U. S. A., 238. 

Diplotaxis temdfolia : Rhytidoderes pit- 
catus in Herault, 602. 

Disinfection of Dwarf Beans infested 
with Acanthoscelides obtectus and 
SpmnopJiagus subfasciaius, 605. 

Dissotis incana and DissoHs sp. at¬ 
tacked by Pucciuiosira Dissotidis in 
Uganda, 22S. 

Dodoskturm maroccanus: In Capita- 
nata, (Italy), x.^r. 

Dolichmidvone platymlyx\ Parasitis¬ 
ed by Ccvoplastes rpmdrUineatm, 
Eukcanium somemiii Pulvinaria 
psidUf Stkkcoccus Mveniseta and 
5 * MuUispinosus in Uganda, 243. 

DoHchodems Mtuberculatus (?): Na¬ 
tural Enemy of Physopus rubrocin'^ 
^otmbxStat^ of Bahia, (Brazil), 493. 

DoHckos melanophthalmus: Acantho¬ 
scelides obtectus^ 606. 

Dolurgm pumilm X On Picea sitchen* 
sis in Oregon, n:4. 


'' Domherren ” {Pyrrlmla py^rhula)^ 
241. 

Dominican Republic: Orclnd Para¬ 
site of Caesalpinia coviavia^ E363. 
Dory alls cafjra: Cevococcus onuitus 

in S. Africa, 2^4. 

“ Downy Mildew " : Of Water Melon 
{Peroplasmopam cuhensls), 238. Of 
Cnicifcrae. {Peronospom parasitica), 

594 - 

Dracaena : Aspidiotus lataniae in Grt, 
Britain, 485. 

Drim^^s axillaris: Dialeurodes {Dia- 
leufodes) fodiens in New Zealand, 

933. 

“ Drop '' [Sekyoiinia Libertiana) on 
Crucifitac, 53.}. 

Drought, Resistance to : In China : J- 
mygdcihts tangiUica (I'angutirin Bush 
Almond) ; In Morocco, Pyviis ma- 
morensis, 1086. 

Drouthspot on Apples, 10.^8. 
Dryophanta floridevsls : On Qtfcrcus 
digitata and Q. hrevijolia in Florida, 
124 . 

Dryocoeies : D. autograplms and D. 
pseudoisugae; on Pseudots%iga ta- 
xifolia in Oregon, 114. 

Dry Rot {Bacterium campestve, Fu* 
sarmm conghitbians) : On Culti¬ 
vated Cruciferac, 59.1. 

^'Dubh ” {Eragrosiis cyuosuroides)^^^^^, 
“Duke of Albapy^Pea, subject to 
PscAidofmnas semhmm in Phigland, 

595 - 

Duranta: Aphis dimufae in Egypt, 
487. 

“ Dvaergeikade " {Cimdula sexmHaia)^ 
1313. 

Dyscimtus tvmhypygm : On Oxycoc- 
cu$ macrocarpus, in U, S. A., 495 , 
Dysdercus scasseUatii: On Cotton in 
S. Italian SonmlUand, S 30 , 

Bast Indies, Dutch: Lasioderma 
serrioorne and Setomorpha marga- 
laestfiata, On Tobacco, 1436 . 
Eccoptogaster: E, mgulosus: OnAp- 
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pie, Cherry, Peach, and Pear in 
Ontario, 247. E. suhscaher; On 
Abies gfandis and Abies spp. in Ore¬ 
gon, 114. E. unispinosus; On 
Laviz occidentalism Psetidotsuga ta¬ 
xi folia and Picea Engelmanni in 
Oregon, 114. Eccoptogaster n. sp. ; 
On Abies grandis in Oregon, 114. 

Echevera metallica (= Cotyledon gib- 
bifiom) : Observations on Damage 
done by Tarring Streets of Milan 
(Italy),_ 584. 

Bgypt: Aphides, 487. Gelechia gossy- 
pielUm on Cotton, 1356. 

Bkorren (Schtms vulgaris) ^ 241. 

Elaphidion villosum: On Pecan, in 
U. S* A., 496, 

Elasmus viridiceps : Nat. Bneiny of 
Coleophora fuscedinella in Sweden, 
615. 

Eleusine : E. aegyptiaca and E. fla^ 
gelliferam Farm Weeds in Sindh, 
(India), 484. E. indica attacked 
by Scapterisctis vtcinus, Porto Rico, 
1063. 

Blm: Anthaxia aurulenta, and A. 
manca, in Herault, 602. Calli- 
morpha dominula, in Sweden, 241. 
Clioerorrhinus squalidusm Exocen- 
trus punctipennism Hylesinus vit- 
iatus and Scolytus multistriatus, 
and Stromatium fulvum in Herault, 
602. ScMzoneura ulmi and Tetra- 
neura ulmi^ in S. E., Russia, 1180. 
New Disease in Italy, 1293. 

Empire, British: Pests and Diseases 
of Rice, 254. 

Enannonia prunivora : On Apples in 
Ontario, 247. On Apples in Swe¬ 
den, 241. 

Bndrot, of Cranberries {Fusicoccum 
putrefaciens), 237. 

Enemies, Natural: Accogaster qua- 
dridentatus; Of Olethreutes varie- 
gana in Italy, 611. Aenasiella africa, 
Of Tachardia decorellam 243. Aga- 
this varipes; Of Coleophora fu- 
scedinella in Sweden, 615. AgHo- 


Umax campesivis ; Of Phorodon ma- 
haleb, 943. Amblyteles nuncius and 
A. subfuscus; Of Euxoa excel- 
len$m 494. Amaebosporidia (?) ; Of 
Oxycaremis hyalinipenniSm in Ita¬ 
lian Somaliland, 11S4. Ameloctonus 
sp. : Of Autographa californica in 
Brit. Columbia, 1062, Anastatus 
bifasciatus; Of Porthetria dispar 
in Spain, 1432. Angitia sp.; Of 
Coleophora fuscedinella in Sweden, 
615. Ants: Of Alei4rrocanthii>s wo-^ 
glumi in Guantanamo, (Cuba), 1186 
and of Lonchaea aristella in Italy, 
716. Apanteles corvimis. A, me- 
soxanthus, A. sodalis (?), A. xan- 
ihostigmus and Apanteles sp. ; Of 
Coleophora fuscedinella in Sweden, 
615. A. hyslopi; Of Autogra¬ 
pha calif ornica in Brit. Columbia, 
1062. A. lacteicolor; Of Euproc- 
tis chrysonhoea imported into U. 
S. A. from Europe, 1433. A. lon- 
gicaudis; Of Olethreutes variegana 
in Italy, 611. Aphelinus bovelli; 

' Chrysomphalus dictyospermi in Bar 
badoes, 1059. Aphicus flavid^ihts 
and A. /., var nigra \ Of Puivi- 
naria flavescensm P> minutam and 
P. platensis in Argentina, 1308. 
Aphidus brasiliensis; Of Aphids 
in S. Brazil, 714. Arachnid; Of 
Aleurocantht'ts woglumi in Cuba, 
1186. AHhvyolytus aanoviridis rear¬ 
ed from Biioculatrix thurberiaella ; 
Of Cotton in Arizona, 934. Ascherso- 
nia; Of Aleurocanthus woglumi 
in Jamaica, ji86. Atoposomoidea 
ogimae; Of Porthetria dispar in 
Spain, 1432. AUidae; Of To- 
maspis saccharina in Grenada and 
Trinidad, 939. Bacillus spp. and 
Bacterium spp; Biological Con¬ 
trol of Field Mice in Italy, 1316, 
1318. Bacterid! Diseavse : Of 
Autographa calif ornica^ in Brit. 
Columbia, 1062. Bacterium, muri- 
sepiicum. Specific Agent of an In- 
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fections Disease of Field Mice 
[Pitymys savii), in Apulia (Italy), 
1187. Bats, Use of, in Control 
of Insects, especially Tortricidae, 
Injurious in Pine Woods, toOl, 
Birds; Of Aidographa cah/arnica, 
in Brit. Columbia, 1062. Birds, 
Native: Of Scapteriscus vichms 
in Porto Rico, 1063. Blcchms gla- 
hniius and Bl. pit si a \ Of Eli sens 
lemopterus, in Illinois, 1431. Casca 
Inzonica; F/iidophagous on Scale 
Insect, Schiz'aspis lohata, in the 
Philippines, 1060. Cams zevda 
(P'ennec P^ox) ; Of Cockchafers, 
Uocusts. Crickets, and Injurious 
Insects, T266. Casnonia pennsyU 
vanica ; Of Blissns leucopierus, in 
Illinois, 1431. Cepha/osporiitm; Of 
Icerya purchasi, Ceph, Le- 

ccmii ; Of Lecaninm vlride in Bao 
Thome, 609. Chaldds, West In- 
dian and N. American, 034. Chi- 
locoms hipusiulatus; Of Cocci- 
dae, 118, 8i8. Ch, cacii[ OiAleii- 
rocant)ms woglumi, in Cuba, 1186. 
Chrysochafis elongata, and Cirro- 
spilits picius: Of Ccleophora ftisce- 
dinella, in Sweden, 615. Chrysopa ; 
Of Biiss%is leucaptents in Illinois, 
T43J. Closievocevus tUahensis [Cl, 
californiciis) One h'cniale obtained 
from Symydohiith chrvsokpis: Of 
Querms cJirysokpsis, in Califor¬ 
nia, 934, Coccinellid; Of Aphis 
lahmii in S. F. Russia, ti8o; Of 
Biisstts Icmaptcrus in Illinois, 1431. 
Coccaph(ig%is camperei : Of Sticio- 
coccus gowdey% 243 ; C. nigropleu- 
mm ; Of Tachardia decimlkh 243 ; 
and C* scdniebetivei ; Of Saisseiia 
olme, 243. Copidosoma sp ; Of Ok- 
thrmtks vanegana, in Italy, 611. 
Dendrosoier protuberans ; Of Scoly- 
iu$ muliistnatus in H^rault, 602, 
Elasmus viridiceps : Of Cakophom 
fuscedinella in Sweden, 6.15; Epi- 
Imhm pmciipmnis; 'Oi Aspidiotus 


destructor, 243 ; EpiteHastichus w,- 
gandensis : Of Stictococcus gmodeyi^ 
243. E, set tula ; Of Ing/isia< con- 
chijormis, 243. Ruimevosoma bene- 
fica : Of Fggs of/y//s\s7/;.s' le neap te¬ 
nts, 1431. Eiipehmis degceri ; Of 
Rhyiichites bacchus, 374. Euvvtoma 
galeati: OiCeroplastes gakatns, 243 
In Uganda. Exorlsta ftitilis : Of 
Antographa calif arnica in Brit. Co¬ 
lumbia, 1062. Pleas (Gen. Ce- 
mtophylhis^ Hvstrickopsylla and 
Typhlopsylla) : Of Held Mice in 
Ital^r, 1318. P'ungi : Aspergillus 
and Penic'itlium, Of Pl'eld mice, 
in Italy, 1318. Geniocerits charoba 
and Glypta sp. : Of Calcaphava In- 
scedhwlia in vSwedcn. <H5. Gratiu^ 
somya ftavlcornis, reared from a 
Pyralid Ueaf Miner on Oak in 
Washington, I). C., 934. U. ni¬ 
gricans^ reared from Uarva of 
Eudamus proteus in St. Vincent, 
934. Habrocyius rad kills : Of Co- 
leophora fuscedinelia, in Sweden, 
615. Hemerobius : On BIissns leu- 
cop terus in Illinois, 1431. He mi- 
teles sp: On Ci)loapkara fnscedi- 
nella^ in Sweden, 015. Heplasnii- 
cra brasiliensis : On Oicetic^is (?) 
in vS. Brazil, 714. Ifeteroscapns 
ramial: On lairva of Uiudentified 
Lepidoptcu'on in S. Bray.it, 714, 
Hymenoptera Parasitic on Inju- 
rtou.s huseds in S. Bruy.il, 714. 
Ilymeuo]>UTous Parasite, Unidenti¬ 
fied ; Cocoons fomui iuMines made 
Phlaeasinus pmictatm hi Jn- 
Hiperns occidentalism 114. Hype- 
recteina palvphyllaa : On Diatravn 
sacclmmlisrn in Brit, (hiiana, 935. 
Ipohracon gmuadensis and i. sSac- 
chamlis : On Diatrma sacchamlis^ 
in Brit, (Guiana, 935. Hopkotis 
macukdof ; Of Cnleophora fuscedi- 
nella^ in Sweden, 61:5. Lice {Gen* 

, Hnemahpinus) ; Of Pl'eltl Mice 
Jn Italy, *31^- Lyptapiim melmm- 
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cephahis: Of Undetermined Lepi- 
dopterous Uarva, [Cohas lesbia ?) 
injurious to Lucerne, in S. Bra¬ 
zil, 714. Macrocentnis thoracictts: 
Of Olethieutes variegana, in Italy, 
611. Masicerci', On Gelechia ocel- 
latella, in Italy, 1315* Metalap- 
His torquatiis \ On Insects in Italy, 
1059. Metarrh izhmi A msopliae : On 
Tomaspis sacchavina, in Grenada, 
939. Meteoms versicolof ; Of Eu- 
proctis chrysorrhoea imported into 
U. S. A. from Europe, 1433. 
Micvodus diatmeae: On Diatraea sac- 
charalis, in Brit. Guiana, 935. 
M. mediator: Of Coleophofa f 24 sce- 
dinellat in Sweden, 615. Micro- 
plitis alaskensis and Microplitis 
sp : Of Antcgrapha californica, in 
Brit. Columbia, 1062. Mioiropis 
salcicnsta ; Of Coleophora fiisce- 
dinella in Sweden, 615 Mites, 
Pam., Gjamasidae ; Of Field Mice 
in Ital3’', 1318. Mites; Of Hy- 
lesinus vittatus in Herault, 602. 
Monodontomerus aereus : Of Euproc- 
tis chryssorrhoea- in U. S. A,, 1433. 
Neciria (?) sp.: Of Aspidiotus {CJiry- 
somphalus) auraniit, 242. Nedm- 
phaloidella ceroplastae: Of Cero- 
plastes galeatus, 243. Nov ms car- 
dinalis ; Of Icerya ptirchasi, 244. 
Omphalchrysocharis petiolatus^ rea¬ 
red from an Oscinid on a Daisy, 
at Washington D. C,, 934* Oni- 
pkilus caridei: Of Pulvinaria fla- 
vescens : P. minuta and P, platen- 
sis^ in Argentine, 1308. Opius 
concoloY : Of Dacus oleae. Accli¬ 
matisation Experiments in Italy, 
1181, Pachy neuron vindemmiae : On 
Lonchaea anstella, in Italy, 716. 
Pagasa fusca : Of Blissus leucop- 
terus in Illinois, 1431. Pedicti- 
hides ventricosus ; Of Acanthosce- 
lides ohtectus, in Italy, 606. Pe- 
rezia legeri on Larvae of Pieris 
brassicae, 603; and P. mesnili^ 


ditto, 370. Pezomackus instabilis, 
and Phohocampa sp.; Of Coleophora 
fuscedinella, in Sweden, 615. Phora 
fasciata ; Of Coccmella semptem- 
punctata^ 119. Phorocera saimdersi 
Of Aittogvapha californica, in Brit. 
Columbia, 1062. Pimpla alternans^ 
Of Clysia ambiguella and Pieris 
hrassicae, 366. Pissidocysiia oxy- 
carenidis : Of Oxycarenus hyali- 
mpennis in Italian Somaliland, 
1184. Plagia americana: Of Atito- 
grapha calif arnica^ in Brit. Co¬ 
lumbia, 1062. Plecotiis: Gen. Bats, 
T061. Polycyskis clypeaius, reared 
from Leaf Miner on Maize in St. 
Vincent, 934. Protozoa (Hepa- 
tozoon pitymis'i, HexamituSy Mega¬ 
stoma, Sarcocystis pitymysi, Tricho¬ 
monas): Of Field Mice, in Italy, 1318. 
Pristomenis vnlnerator: Of Ole- 
threlites variegana in Italy, 6r i. Psen- 
dap helinus caridei : On Pulvinaria 
flavescens, P. minuta and P. pla- 
tensis in Argentine, 1308. Pseu- 
domphale eudam% reared from Larva 
of Eudamis proteus, in St. Vincent* 
934. Pteromalus caridei”, Of Pa- 
pilio thoantiades, in Argentine, 1065. 
P. egregius, Ectoparasite: Of Pw- 
proctis chrysorrhoea, in U, S. A., 
1433. Reduviolus ferns of BUs- 
sus lextcoptenis in Illinois; 1431. 
Rhinolopims ; Gen. Bats, 1061, 
Rhogas antographae ; Of Autogra- 
pha Californioa in Brit. Columbia, 
1062. Salpingogashr nigra ; Of 
Tomaspis saccharina, in Trinidad, 
939. Sargaritis websteri : Qi Au- 
tographa calfornica, in Brit. Colum¬ 
bia, 1062. Schedius kuwanae : Of 
Porthatria dispar, in Spain, 1432. 
Scleroderma domesticum : Of Phlce- 
osinus thuyae, 366. ScutelUsta cya- 
nea : Of Oeroplastes galeatus, 243. 
Sin^xyton sexdentatum: Of Lon- 
chaea ansiella, in Italy, 716. Soro- 
spor&Ua mella ; of Larvae of Eu- 
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xoa exceliens, 494. Stathmopoda 0^- 
sieeiis : of Tachardia decorella, 243. 
Syoosoter hivagnei : of Hypohorus 
ficus, 1 20. Sylvia hortensis : of 
Aphis labnvnh E* Russia, 

11 8u. Synotns : Gen. Bats, i o6j . 
Synigmaspis (Gen) ; of Rhyiicki- 
tes hacchuSf in Sicily, 37^. 'iV- 
tmstlchas caridci: of Pulvimria 
filavescens, F, minuta and P. pla-- 
tens is in Argentine, 130S. T, gow- 
deyi : of Pulvinaria jacksoni, in 
Uganda, 2.') 3. Tlmsilochus coelio-- 
dicola : Of Coeliodes rubefy in 
Italy, 614, Triphleps insidiosus : 
of BUssus leticopterus, in Illinois, 
TyndmicJms 11, sp. on Eggs 
of Porthetfia dispar, in Spain, 1432. 
Valvicystia rhopaloides ; Of Oxyca^ 
Venus hyallnipennis, in Italian So¬ 
maliland, 1184. VessperiiHOy 
perugo noctiila, V, pipistreUns, F. 
serotinus : Use of Bats in Con¬ 
trol of Insects, Especially Tor- 
tricidae in Pine Woods, 1061. 
Worms, {Gigantofhynchus monili'- 
fovmis (?) HymenokpiSf and Oxyu^ 
ris (?); Of Field Mice in Italy, X318. 
XipMdmm fmciatum : Of Toma-- 
spis saccharina in Grenada, 939, 
Xisticus lanio : .On Coeliodes rubefy 
in Italy, 614. 

Eniglaeu apiata. Cranberry Blossom 
Worm, 4<)5. 

Bpimstia eluiclln : Afruuxn Cacao re¬ 
sistant to attmrk, 5x9. 

Bpilachns puncUpennls : On Aspidio- 
tm destructor in Uganda, 243. 

Epilohium monimmm: Imunine In¬ 
dividual Plants to SphaefQiheca 
HumuHt 232. 

EpiietmsUchus ugmdensis: Oil Stic*' 
iococcus gawdeyi in Uganda, 243. 

Efagrostis : E. abessinica and E, cuf- 
vuh: Ufomym pedmllaim in Trans¬ 
vaal, 1437. C, cynosufoidesy ‘Farm 
Weed in Sindh, (India), 484. E. 

' cynosmoides and E, peciinacea: 


Ufomyces EmgvosUs in India and 
N. America, 1427. 

Eranthenmm hi color : I eery a sey click 
lantm in ITganda., 243. Puhnnaria 
jacksoiii in Uganda, '-142. Ermithe'* 
mum sp.: Icevya sitlphurcd in IT- 
ganda, 242. 

Eremoies punciatulus; On A.sh in 
Herault, 602. 

Erica Tetnilix : Eriacocens devomeusis 

in Great Britain, 485. 

Efinaceus europcims: In Sweden, 
241, 

Eriobotrya japonica: Eime Sulphur 
Spray against Fusiclad-htmpiriimm 
var. Eriohotryae in Italy,' 599, 826. 

Eriocampoides Uniacina ; On Cherry 
and Pear in Ontario, 2 17. 

Erie coccus: E. avaucarim in 6. AMca, 
244. E. devonieusis ; On Erica Tetm- 
lix in Great Britain, 383. 

Eriogaster lanestrls : On P\)rest Trees 
in Sweden, 718. 

Eriophyes pyvi : On Pear in Ontario, 
247. 

Eriosomci lamgem: On Apple in 
Ontario, 247. 

Efiosphacria Sacchari : On Sugar Cane 
in Tropical and Suh-l'ropical Ame¬ 
rica, espjceially W. Indies, J057. 

IJritrea : Cecuhmydaey On 0km ohry* 
sophylla, 945. Fungi, 4 77. 

Erysimum cheivanthoida Mas.! of 
Myzus emui in Ontarb, 368, 

Erysiphe sp.: On Cereals in JNorway, 
476. On Toba,c<'f) in Mauritius, 
942. E, Polygoni; On CtiHiva- 
ted Cruciferae in II. S. A., 59^. On 
Parsnips in Phtghmd, 8^5, 

Eryihrina exceha: Aulacaspis cMona** 
spis, 243, Lemnium {Eulecmium) 
somereniy 242. In Uganda* 

Erythroxylon Coca: Undo Erythro^ 
xylonis in Andes, 926. 

Euhlemma: E, cosHmacuh ; On SHg'* 
tococcus diversmtay E, scUuh ; On 
Inglisia conchiformis in Uganda^ 
243. 
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Eucalyptus sp: Aspidioiits [CUvysom- 
phahts) fossi in S. Africa, 242. 

Eudcmius proieus : Grotiusomyia ni- 
gvicans and PseudoMpIiale euda- 
mi Reared from Larvae of E. p. at 
St. Vincent, 934. 

Eugenia : E. brasiliensis ; Pucctnia 
grumixamae in Brazil, 586. E. Jam- 
^holana\ A sienna colliculosa in th.e 
Philippines, 587, Dialeurodes [Ru- 
sostigma) eugeniae in India, 933. 
E, malacensis (Malacca Apple) : 
Lecanium [Eucalymnatus) tessella- 
turn and L. ma^di in Brit. Gu¬ 
iana, 242. E. michelii: Aleuro- 
plains {Aleuroplatus) cococolus, in 
Brazil, 933. B. operculata : Dia¬ 
leurodes (Eachispora) trilobitoides 
in Ceylon, 933. Eugenia spp.: Pul- 
V inaria platens is in Argentine, 1308. 

Eulecanmm : E. fUamentosum on Un¬ 
determined Plant and E. somereni 
on Dolichandrone platycalyx, MO’^ 
rus and Tecoma stans. in Uganda, 
243. 

Eumicrosoma benefica: On Bggs of 
BHssus leucoptems in Illinois, 1431. 

Eupelmus degeeri: On Rhynchites bac- 
chtcs in Sicily, 374. 

Euphorbia: E. hypericifolia. Farm 
Weed in Sindh (India), 484, E. 
rucalli: Phoma Baldratii^ 477. Eu¬ 
phorbia sp. : Aphis (?) in S. E. 

• Russia, 1180. 

Eupvoctis chrysorrhoea: Imported into 
U. S. A. from Europe: Apanieks 
lacteicolofi Meteorus versicolor, ob¬ 
tained from Larvae of Monodon- 
iomerus aereus and Pteromalus egre- 
gilts (Ectoparasites), 1433. 

European Grain Aphis {Aphis ave- 
nae): On Apples, 247. 

Eurydema oleracea : On Cabbage and 
Turnip, in Sweden, 241. 

Euscepes hatatae : On Sweet Po¬ 
tato, In W. Indies, 608, In Bar¬ 
bados, Jamaica, Hawaii, Norfolk 
Island, and Porto Rico, 936'. 


Euthrips pyvi : On Fruit Trees in 
Norway, 476. 

E%ixoa excellens : On Vegetables in 
Brit. Columbia, 494. 

Eveiria : E. buoliana (Pine Shoot 
Tortrix Moth), 948, 1051. E. {Re¬ 
tin ia) resinella and E. tunonana 
(Pine Bud Tortrix), in P'rance, io6r. 

Exoascus : E. A certs ; On Acer gran- 
diientaium in Utah, 103. E. de¬ 
formans : 630 ; On Peach in Eri¬ 
trea, 477. 

Exocentrus pmictipennis : On Elm 
and White Willow, in Herault, 602. 

Exochomus 4- pustulatus : Nat. Enemy 
of Chrysomphalus dictyospermi, iiS. 

Exorista futilis : On Autographa ca¬ 
lif ornica in Brit. Columbia, 1062. 

Eye Leaf Spot {Helminthosporium 
Sacchari) : On Sugar Cane, 1057. 

“ Ezer Jo” White Grapes resistant 
to Mildew (French Var), 105. 

“ agiuoli diS. Michele” (” F. pi- 

^ sani ”) : Acanthoscelides obtectus, 
606, 

Fagus : F. laciniqta {^F. sylvatica) 
and F, purpurea Damage done by 
Tarring Streets of Milan (Italy), 
584. E. sylvatica: Pseudococcus 
newsteadi in Great Britain, 485. 

Fall Army Worm {Laphygma frugi- 
perda) 495. 

Fall Canker-Worm {Alsophila pome- 
tar ia), 247. 

Fall Web-Wonn, {Hyphantria cu- 
nqa), 247, 

False Chinch Bug {Nysms ericae), 
1185. 

” Fattebarkborren ” {Dendroctonus 
micans), 241. 

” Feinriesltng ” : WMte Grape re¬ 
sistant to Mildew, 105,, 

Fennec Fox : Destroyer of Injurious 
Animals and Insects, 1266. 

” Fernand Rose ” : White Grape, Var. 
Resistant to Mildew, 1,05* 

Ferns: In the Philippines: Dialeuro- 
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des, (Dialetiwplaia) townsendi, 933. 
In Uganda : My ms pterlzoides, 487, 
and Saissctia hemisphaevica, 243. 

" iVrrugem " (Rust) of Cacao, {Phy- 
so pus mhrocinctus), .193. 

Festuca : F, elatiov : Danish Selec¬ 
tion resistant to Rust (Pucclnia), 
introduced into U. S. A., 138. F.pra- 
tensls : Sclerotinia Tnfoliorum, 519. 
Festuca sp.: Observations on Da¬ 
mage done by Tarring Streets of 
Milan, Italy, 584. 

Field Mice, Diseases of : Aspergillus, 
Pemcillium in Italy, 1:318. Bacil¬ 
lus spp. Application, 1516. Bac- 
tevktm murisepticum, Infection by, 
1316. Bacterium spp. Infection 
by, 1315, 1318. Biological Con¬ 

trol in Italy, 1316, J317, 13x8. 
Control by Acetylene Gas, 949. Kmp- 
tion behind Kars-Russa ”, 13x8. 
Dice {Haemaiopinus) in Italy, 1318. 
On Mite of Fam, Gamasidae, Kc- 
toparasite in Italy, 1318. Pity- 
mys savii, 13x6, 1317, 1318. Fro*- 
tozoa (Hepatozoon pitymyst^ Hem- 
mikis, Megastomat SarcocysUs H- 
tymysh Trichomanas) in Italy, 1318. 
Susceptibility to Certain Micro-or¬ 
ganisms used to Control P, m. 
in Italy, ,1317. Worms (Gigmi- 
tarhynchus moniliformis? Jlynieno- 
iepis oxyuris?) in Italy, 1318. Virus, 
Active (Preparation of,) and Method 
of Aj'jplying in h'ields infested, 
X3r6. 

" Fko a ire produzioni ”: Fig vat. 
attacked by Lonchma aristclla, in 
Italy, 716. 

Fims : F, Car lea; Ptychodes trili- 
neatus in America and Oceania, 
248. F. Imwlna ; Idanm edrme 
with Blastophaga sp,; and Syco- 
phila inceria in Barbadoes, 934. 
F, noia ; Casca luzonica; Endopha-* 
gous Parasite , of, ScMzaspis lohaia 
in the Philippines, 1060, F. ru- 
Aimropldtus [Aleuroplatm) 


peus-ntgosae in India, 933. F. Sy- 
comorus; A phis ficus in Egypt 
and Uganda, 487. F. Thomrin- 
gii ; Ceroplasies ceriferus, C. ficus 
and C. gaJealus, Ceroplastodes gow- 
deyi, Selenaspldus ariiculaius, and 
Tachardia longisetosa in Uganda, 
Ficus sp. ; A louroplatus \A leu- 
ropUitns) oculiminahis in Trinidad 
933. Aspidiotus artwulatus and A» 
palmae in Sao Thome, 609. A. 
(Chrysomphahts) ficus in S. India, 
242. Ceroplasies con for mis in 
Uganda, 243. Dialeurodcs {Giga- 
leurodes) maxima in the Philip¬ 
pines, 933. Ischiiaspis filiformis 
ill Jamaica, 242. furauium .sp. 
in Sao Thome, (hx). Pulvnntvia 
cHpaniae in Jamaica, 242. Sais- 
setia nigra, 243, and Stuiococcus 
formicanus in Uganda, 242, 2,13, 
Trabutia chinense in S. China, 350, 

Pig: Aspidiotus camelliae in Brit, 
E. Africa, tiud A. evdoniae in Coim¬ 
batore, 242. Ceratocarpia Caclo- 
rum with Ceroplustes nmi in 
France, 821. C. rusci on Fig 
attacked by Chihconts hipusMa- 
tiis in Algeria, S28. Choerorrhi- 
nus siptulidus in Herault, 60 2. Lon- 
chaea ariskdla in Italy, 710. Do- 
cusis in Capitauuta (Italy), 1311. 
Plych0ides triHiteatiis , I'liret^- Lined 
Fig-Tree Borer, on Ficus Curica^ 
248. Scohkia chevrlrvi in lleniult, 
Syvosoter kwagnei; OnHypobo- 
ms fwuH in P'ranee, 120. VV^ild Fig: 
In Italy; Lonchaea aristella, 249, 
7x6, and Osduosoma discretum, 249, 

Fiji:933. CcHxddae, 242. 

** Finger and Toe ” (Pkmnodlophora 
Brasskm), 594. 

Fiarinm : F, fiormiae : On Undeter¬ 
mined Plant from Madeira, At¬ 
tacked by Aspidioiiphagus founs- 
bmyi, 118 ; In B. Africa^ 244. F. 
proboscidaria; On CitrUvS imported 
from India, to Jamaica, 244. 
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Finmana platanifolia {=Sterculuipla-^ 
tanifoha) : Helicobasidium Tana- 
kae in Japan, 705. 

Fiskttiasen (Lams canus), 24X. 

" FjMerborstflyet (Dasypolia tern- . 
pli), 241. 

“ Fjallemmeln ” (Lemmus lemmns), 
241. 

Flat-headed Apple Tree Borer, (Chry- 
sobothns femomta), »496. 

Flax : ColletotvicMim Lini, U. S. A. 
(Flax Canker); Coll. sp. in Holland; 

“ Yellowing ” in Ireland, 1305. 
Colletotnchum Unicolum, n. sp, on 
Seedlings, in Ireland, also from 
Seed from Russia, Holland, Canada 
and U. S. A., 1303. Flax wilt 

(Fusanum Lint) ; Study of Nature 
and Inheritance of wil Resistance, 
283. 

Flax Canker ” (Colletotnchum Lint), 

1305- 

Florida: Aecidium Gossypii^ Cotton 
Rust, 479. Aleyrodidae, 933. Ba¬ 
cillus Solanaceanmz ; On Ricimts, 
1055. Clypzs devastator; On Citrus, 
sp’p., etc., 1437. Hoplia floridana; 
On Citrus spp. etc, 946. Ptychodes 
trilineatm ; On Fig, 24S. Sclero- 
tinia Libertiana ; On Lettuce, 583. 
Tylenchus penetrans; On Camphor, 
491. 

Flower Bug ” (Triphkps insidio- 
sus), Nat. Enemy of Chinch Bug, 
M 3 JC 

Fomes : F. elegans : On Shorea robu- 
sta in India, and F, pseudo-ferreus 
< On Hevea brasiliensis in Malaya, 

1295. 

Fomitiporia tsugina : On Tsuga cana¬ 
densis in States of Hampshire and 
N, York, U. S. A., no. 

Foodstuff, Stored; Pests in Java, 

143S. 

Foot-Rot of Crucifers, (Phoma lin- 
gam), 594. 

Forest Tent Caterpillar (Malacosoma 
disstria), 247. 


Forest Trees: In Sweden: Alces 
alces, Capreohis capreolus. Cheima- 
tobia boreata, Coleophora fuscedi- 
nella, Dezidroctomis mi cans, Ips 
spp., Myelophihis minor, M. pi- 
niperda, Pityogenes spp, 241. In¬ 
jurious Insects, 718. Injury by 
Kennedya rubicunda (Leguminous 
Plant) in New South Wales, 239. 

Formicidae: Gen. Camponofus, For¬ 
mica, Lasius, Myrmica, Tetramo- 
rium, Solenopsis living with Myr- 

. mecophila acervorum in Heraidt, 
366. 

Formiga branca (Microcerotermes 
parvus s. sp. theobromae), Var, 
White Ant in Portugal, 609. 

Forsythia viridissima : Damage done 
by Tarring Streets of Milan (Italy), 

584- 

France: Acanthoscehdes obtectus, 606. 
Biological Observations on Some 
Insects, in Herault, 366. Chilo- 
corus hipustulatus, Destroyer of 
Scale Insects, in E. Provence, 828. 
Coleoptera in Herault; Biological 
Observations, 602. Direct Bearers 
(Vines), and their Resistant Qua¬ 
lities. in MontpeUier, (Herault), 
1250. Evetria buoliana on Pines, 
948. Hybrid Bearers and their 
■Resistance to Disease, 303, 519, 
770. Oiiorrhynchus sulcatus : Par- 
thenogenetic Reproduction of, 116. 
Pevezia legeri, Protozoan Parasite of 
Larvae of Large White Cabbage 
Moth, (Pieris brassicae), 380. Phora 
jasciata. Dipterous Parasite; On 
Cocctnella septempuctata, II9' 
sistance to Chlorosis of Stock 
(Vine), imported from l^rance into 
Sicily, 651. Resistance to Cold. 
Qassihcation of Vars., at Verri^res 
(Seine-et-Oise), 157. Resistance of 
Manitoba'' Wheat to Fungus 
Diseases ; Resistance to Smut com¬ 
pared with '' Autore Japhet 
** Bon Fermier and Saumur de 
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piinteiups1053. Sooty Moulds 
of S. Ftaiice, 821. Sfephamtis 
yliododendri ; On Rhododendrons, 
94 p Sycosofer IctMgvei, Ilyme- 
nopterous Parasile of Hypohovus 
ficus ; On Fig, X20. l\nuoursof Clu¬ 
ster Pine {Piiius Pinaster)^ 600. 
UsUtliiui vulgaris ; On Lime, 711. 

Fmxinus ovcgona : Hylesimts acn-^ 
leaUis and Piiyophlhorus pubipen^- 
ills in Oregon, X14. 

FrUigiUa coelcbs and F. moiiti/rbigilla 
in Sweden, 241. 

Fritliue {Oscinella frit) On Outs and 
Barley, 470. 

Fritfiugan {Oscinella [Oscinis] jyU)^ 
24X. 

Froglioppers (Cercop i dae ), 939. 

Frost: l^Ietliod reconiniended in the 
Argentina for avoiding Damage to 
Cane Stools, J2ot. Orchard Heat¬ 
ing against Frost in Utah, U. S. A., 
726. 

FrostfjMlu ” {Chebmlobia hmmata) 
241 • 

Fruit: Anisandms (Xyleborus, Sco-- 
lytuSf Tomicus) dispar^ Anthono- 
mus poimrmn, Aphis pomi, Argy- 
mploce {Olethreutes) variegana, /Ir- 
gyresthia conjugella, Carpocapsa po- 
momlla^ Chcimaiohia bnmmta. Hypo-- 
nomeuta malinellus^ Lepus etm^ 
paetis, L. Lyouetia cl&f- 

kella, Malacosoma neusstria. PhyU 
labhis vSp. Psylla malt, Psylla sp.^ 
and Tmetocera ocdimia, in Sweden, 
24X, Common Pests in Ontario, 
611. Euihfips pyrl in Norway, 
476. Mosto Conxmon Deformities 
caused by Animals in Sicily, 610. 
Olethreutes variegana ; In Italy, 6 %i* 
Plants Resistant to Diseases in 
TJ. S. A., 5x9. Xylehorus dispar in 
Oregon, 1x4. 

Fruit Tree Bark Beetle, [Eccoptoga- 

, st$r mgulosis), 247* 

Fruit Tree Leaf Roller, [Tortrix avgy-- 

. , mpilu)^ 247. , 


Fuchu of Cotton Plant, 921, 

Fuchsia sp.; Observatioius on Damage 
dono'bv Tarring Streets of Milan, 
(Tialy), 584. Pseudonxrns lougi- 
spimis in (‘'rteat Britain, 485. 

Ihmgi : AlwSvSinia, 477. Africa, *295 
Afiica, Tropical, 228. Biazil, 380. 
California, 228. Campania (Tialy), 
ir73. Ceylon, 704. Cliina, S. 350. 
Kritreu, 477. ^ Great Britain, 1424. 
India, X293. Malaya, 1295. Philip¬ 
pines, 587, 706. New Zealand, 228. 
Podolia, Govt, of, (Russia), 349, 
Japan, 102, 705. San Martino and 
Germancsca, Vallies of (Piedmont), 
1294. vSingapore (Malacca), 3 [73. 
Turin, Province of, and iVdjnccnt 
Regions, 925. Verona, Province 
of, 1173. F. parasitic on h'ield 
Mice in Italy, ijuS. F. not iden¬ 
tified, injurious to CMvus Deodava 
in India, 483. 

Funtumia : F. elastica : Physothrlps 
junhmiiae in S. Nigeria and Uganda, 
937, Puhmarki psidii in Uganda, 
243. F. la til all a : Cevoplastes cevk 
form and Chionaspls ’ fuuHimimf 
in Uganda, 253. Funtumia ■ sp; 
Chionaspis {phenaempis) httea, on 
Gold Coast, 242. 

FunivSpindereii ** {DeadroUnms pint) 
4 76, 

Fusariella Popull: On Leaves of 
Populus tmmda in <lovt, of P<f> 
dolia, (Ruvssia,), 349. 

Fusarimn : F. congluHuans ; On CuL 
tivated Cnidferae, IT, s. A., 594* 
F. G%iUnomm; Specifu' ResivSiaucc 
of Different Vars. of Spring Wheat, 
in Sweden, 1297. F* lAtvh (Flux 
wilt) : Nature tmd Inheritance ’ of 
Wilt; Resistance, 283. F. 

On Watermelon, U, B. A,, 23S, 
and probably on Cucumber In 
, Sweden, 596* F.fedoieusvar.migu- 
sUm and F. sclemtiodes j On Cu¬ 
cumber in Sweden, 596. F. rostra- 
turn (aa QibbereUa SmbimUi) on 
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Wheat in Java, 1426. Fusariuni 
spp. '' Conqueror ”, Resistant var. 
of Watermelon, in U. S. A., 519. 
Resistant Vars. of Potato in Ger¬ 
many, 519; Attacks on Tobacco 
in Mauritius, 942. F. tracheiphi- 
him : Resistant Iron var. of Vigna 
Catiang in U. S. A., 519. 

Fitsicladiiim pirimtm vax Eriobohyae; 
On Japanese Medlar Tree, in Sicily 
Spra3"ing with TMe Sulphur Mix¬ 
ture, 599> S26. 

Fusicoccum putrefaciens (Blossom Bnd 
Rot, Stem End Rot or Endrot of 
Cranberry in U. S. A., 237. 

Fiisoma fuhricosa : On Calamagfostis 
scabra in Montana, 103. 

Camay supi^riixur 

Red Grape Var. Resistant to Mildew, 
105. 

Gandheer, [EJeusine flagellifera), 484. 

Garcinia: G. Mangosiana; Meliola 
mangostana in Singapore, 1173. G. 
spectabilis : A Imfoplaim (A Uuro- 
plains) incisus in India, 933. 

' ** Gassrotllyet ” (Apamea iestacea), 241. 

Gasiinella Mefferiaim, 945. 

GauUheria Shallon : Phacidium Gaul- 
theriae in Vancouver. Island, 103. 

Gehchia : G. gossypidla; On Cotton in 
Algeria, 865. G, oceUatella; On Beet 
in Italy, 1315. G. tnalbamaculella) 
On Cranberry in U. S, A., 495. 

Geniocems charoba: On 'Coleophom 
fuscedimUa in Sweden, 615. 

Genipa sp : Cenospom Gmipde in Bra¬ 
zil, 5 86. 

Geometridae : On Oxycoccus macro^ 
carpus, in U. S. A., 495. 

Georgia: Akyrodidae, 933. Bacillus 
Solanaceamm; On Ricinust 1055. 
Macrosiphmn iUinoisensis (Grape 
Vine Apliis), 367. Nemra viridula 
^and Remel Spot of Pecan Caused 
by Coniothyrium caryogenum, 927. 
Tylenchus penetrans on Cotton Var. 
” Upland ”, 491. 


” Gergelim ” {Sesamum indictim), 1058. 

Germany: vSugar Beet (Series of 
Trials to obtain a Tj’pe resistant 
to Heterodera schachtii), 519, Spring 
Wheat, ” Schlanstedter ” Resist¬ 
ant to Attack of Ustilago Tri~ 
tici, 519. Potato Varieties resi¬ 
stant to Fusarium spp. and to 
Phytophthora infestans, 519. Tobacco 
(T3^pe resistant to Bacillus ma- 
c^ilicola), 519. Vine (Trials, to 
obtain Varieties Resistant to “Phyl¬ 
loxera ”), 519 

Gibberella Saubinetn : On Wheat in 
Java, 1426. 

Giganiorhyncims niomliformis (?) On 
Field Mice in Italy, 13iS. 

GioUella lathievei, 945.' 

“ Gipsy Moth ” {Porthetria dispar)^ 
1433 - 

“ Glansspinnaren ” (Callmovpha do^ 
mimila) 241. 

GHricidia maculaia : Coccus longulus, 
in Uganda, 243. IngUsia co 7 'ichifor- 
mis on Gold Coast, 242, 

GlocMdio 7 t ohovatum : Septohasidiimi 
Acaciae in J apan, 705. 

Glocosporium: Gl. Aila^tthi; On Ai- 
lanthus glandulosa in Louisiana, 
103. GL Barthplomaei; On Ri^ 
hes hraoteosum in State of Wasliing- 
ton, 103. GL Betae ; On Sugar 
Beet in Montana, X03. GL Cra- 
taegi; On Crataegus brevissinia in 
Wasliington State, 103. 

Glypta sp.: Nat, Enemy of Coho- 
phom i%medineUa in Sweden, 61:5. 

Gnathotrichus : In Oregon: G. retusus; 
On Pinus contorta, P, ponderosa^ 
Pseudoisuga taxifolia and Tsttga 
heterophylla, G. sulcatus; On Abies 
grandis^ A. nohilis, Pseudoisuga 
taxifoUa and Tsuga heterophylla. 
Gnathotrichus sp,: On Acer macro- 
phyllum and Alnus oregana, 114. 

(^omonia IHau: On Sugar Cbie in 
Tropical. , Sub-Tropical America, 
cespeially W. Indies, 1057. 
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Gold Coast: Cercospora latimaciilans ; 
On Bauhinia, 1295, Coccidae, 242. 
Physothrips marshalli; On Potato, 
etc,, 937. 

Golden Hop: Form of Himmlits Lupu- , 
his with Yellow Tyeavcs, innnune to 
Hop Mildew {SphaeroikecaHumuli), 
in Fngland, 232. 

“ Goldriesling ” White Grape Var. 
Fesistaiit to jMildcw, 105. 

Gonocephalum hoj/mannseggi: On Sto¬ 
red Food Stuff in Java, 1438. 

Gooseberry : Vars Resistant to P%ic- 
cima Ribis in U. S. A., 519. Pm- 
tiphora appondiculata and Pterodi- 
iica [Ptevonm) vihesH in Sweden, 
241. Sphaeroiheca movs-uvae in Nor¬ 
way, 476. 

" Gorgojo de la batata " " G. de la 
raiz de la batata" (Cylas formica-- 
rius), 1434. 

Gossyparia nlmi : On Ulmus cam- 
pesiris var. conmhiensis and U* 
Damp lev i var. mma in, Fngland, 

485- 

"Cougenot": Red Grape Var. Re¬ 
sistant to Mildew, 105. 

(^ourd : Antogvapha calif arnica, in U. 
S. A., 1062. 

" Grama Grass " [Paspahmi sp.); Scap- 
ierisctis vie inns in Porto Rico, 10O3. 

Gramiiicae : Apamea iestacea in vSwe- 
den, 24 r, Ripersia halophila in 
(»reat Britain, 485, Field (^riisses : 
Damage done by Tarring >Streets 
of Mikn, (Italy), 584. Fodder Gr,; 
Amatmisoma (Cleigas^ira) wrmilliUum 
and A, flavlpes; On Phlmm, in 
Sy^eden, 241. 

" Granbarkbdrrep " {lp$ typographus), 
718. 

Great Britain: Acanihoscelides ob- 
tBcim, 606. AcUnonema Rosac^ Ro¬ 
se Blotch Fungus; Dife History, 1296 
BaciUm airas&pHcus, Cause of ** Bla¬ 
ckleg ” in Potato in Lancashire, 

I 358, Chryspmym Abietis; On 
Spruce, 363. Coccidae, 485. Di¬ 


seases of Parsnips, 825. Fungi,. 
3424. Hop (Forms of) resistant 
to Mildew, {Sphaerotheca Hmmdi), 
232. Pseudomonas semimmi ; On 
Peas, 595. Sphinx convolvitU in 
1917, T15. Stephanitis rhododen- 
dr I; On Rhododendrons, 944. 

" (.Iraiiknoppsmalen " {Argyresthia il- 
liiminatella),, 718. 

Grapes see Vine. 

" Grapevine Aphis" [Macrosiphum 
illinoisensis), 367. 

Gmpkiola Phoenicis: On Phoenix sp., 
Ph. ahyssinica and Ph. dactylifera 
in ICritrea, 477. 

GvapJiolitha nigvicana : On lyegumi- 
nosac, iti v^wecleii. >41. 

" Grasparven ", {Passer domestic us), 
241. 

Greece ; Aphelinus chrysomphali, Nat. 
Bnemy of Aonidiella aurantii on 
Cednis sp, (Lemons and Ccclrates), 
118. Control of Field Mice by 
Acetylene (}as, 949 * 

Green Fruit Worms: (Ayh-nr?,spp.), 
247. 

Green Soldier Bug, {Nemra viridHla)^ 
927. 

Grenada : Paleopus grenadensis, 608, 
Tomas pis sacchariiia; On Sugar 
Cane, and its Nut. Knemies, 939. 

Grev ilka : Psmdococcm filameniusus 
in S, Africa, 244. 

Grey-back Cockchafer, {Gapidota ak 
bohirta), 24(>. 

Grlndelia sqimmmi: Atnongst, Cereals 
in Montana, 639. Ckinnaholus ma¬ 
jor and Oidium sp. in Montana 
U. S. A.,, 103, 

Gros Pinot blane hatif, Var. (Vine) 
Resistant to Mildew, X05. 

Gfossularia : G* inermis : Coleospo- 
riun rihicola in New Mexico, 585, 
In Arizona and Colorado : G, iner- 
mis^ G, kptantfia,. G. missourien- 
sis and G. r&cUmta x G, hirtella 
attacked by Cromrtium occidentah ^, 
1428. 



— Ill — 


Gyotiusomya: G, flavicornis reared 
from a Pyralid Leaf Minor on Oak, 
U. S. A., 934. G. nigricans reared 
from a Larva of Eudamus proteus 
in W. Indies, 934 - 

Ground Rot (Sclerotium Rolf si i): Of 
Water Melon, 238. 

Gryllidae: On Oxycoccus macrocar- 
ptis, in U. S. A., 495. 

Gryllotalpa gryllotalpa in Sweden, 241. 

Guam: Euscepes batatae; On Sweet 
Potato, 936. 

Guatemala: Acanthoscelides obtectus, 
606. Cylas kivcipennis ; On Sweet 
Potato, 936. Piychodes inlmeaius ; 
On Fig, 248, 

Guava, (Psidium Guajava) : In Bel¬ 
gian Congo; Chamus tuherxula- 
tus, 940. In Brazil, Aleurothnxus 
{Aleurothnxus) fioccostis and A. (A,) 
howardii 933. In Cuba, Almro- 
cantJms woghmii, 1186. In S, In¬ 
dia, Pulvinaria psidii, 242* In 
Uganda, Aspidiotus cyanophylli, 

242. As.' cydoniae, 242, 243. As. 
destructor, 242, 243. Ceroplastes des- 
trucior^ C. singnlaris, C. vinsomoi- 
des, 243, Coccus setiger, C. signatus, 
C. viridis, 243. I eery a sulphurea, 

243. Inglisia conchiformis, 243. Pul- 
vinaria psidii^ 243. Tachardia de- 
coreila, T. longiseiosa, 243. 

Guiana^ British: Aleyrodidae^ 933. 
Coccidae, 242, Diseases of Sugar 
Cane, 1057. Ipohracon grenadensis, 
L saccharaius and Microdus dia- 
traeae on Diatraea saccharalis ; On 
vSugar Cane, 935. 

Guiana, Dutch: Diseases and In¬ 
jurious Insects; On Citrus, 300. 
Hevea brasUiensis Leaf Disease 
{Scolecotrichum sp.), 236. 

Gulbaiiga sldnnarbaggen ” [Blito- 
phaga [Oiceoptoma] opaca\ 241. 

Gumming: Sugar Cane, {Bacterium 
vascularum), 1057. 

Gummosis: On Citrus sp. in Suri¬ 
nam, Dutch, Guiana, 300, Mo- 


mlia vSp. Cause of Specific Gummosis 
of Apricot, in Italy, 598. 

“ Gurukina [Calophylhim Burman-- 
m), 109. 

Gymnaspis africana: On Underter- 
mined Plant, in Uganda, 243. 

Habrocytus radialis Nat: Enemy 
of Coleophora fuscidinella in Swe¬ 
den, 615, 

Hadronema orbiculare : On Qziercus 
sp. in the Pliilippines 587. 

Haematopinus; On Field Mice in 
Italy, 1318. 

“ Hallonviveln {Anihonomus rtthi), 
241. 

Haronga madagascariensis : Inglisia 
conchiformis and Sticiococcus gow- 
deyi in Uganda, 243. 

HarpulUa : H. pendula attacked by 
Aleurobus sekgevus, and Harpullia 
sp. by Dialeurodes [Rachisphora) 
trilobitoides. In Ceylon, 933. 
Havrebladlusen ” [Aphis avenae)^ 
476. 

Hawai: Cylas formicanus var. ele- 
gantulus and Euscepes batatae ; On 
Sweet Potato, 936. Mite Disease 

, of Potato, 1314. 

Haworthia margarififera : Observa¬ 
tions on Damage done by Tai'ring 
vStreets of Milan (Italy), 584. 

Hazel; Scinrus vulgaris in Sweden, 
241. Observations on Coeliodes ru-- 
her, injurious Coleopteron, and on 
Balaninus mmm (Nut Weevil) 
in Italy, 614. 

Helianthus spp.: Autographia call- 
farnica i in U. vS. A., 1062. Phy- 
sothrips kelly anus in N. Queens¬ 
land (?), 937. H. annus: Harmful 
Weed amongst Cereals in Montana^ 
U. S, A., 639. 

Helicobasidium ; H. longisporum ; On 
Theobroma Cacao in Uganda, 228. 
H. Tanakae ; On Firmiana pla* 
tanifoUa[ « StermUa platanifolia), 
Juglan^ sp., Kerria japonica^ Mo* 
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vus Paulownia tomentosa^ Pitto- 
sporum undulatum, Prunus Arme-- 
uiaca var. Amu, P. donavmm 
(= P. pcimculafa), P. Mmne, P. 
salicifia, Pyrus Malms, P. sinen¬ 
sis, Rihes sp*, Gfossularia sp,, 
$‘p.,Theci sinensis, X^liis sp., Zan- 
thoxylum in Japan, 705. 

Heliconia : Aleuroplalus [Aleuropla- 
tus) sciilptuvatus in Panama, 933. 

Heliothis armigera: On Tobacco in 
Mauritius, 942. 

Belminthospomm : 593. H. genicu- 
latum and H, gmmineum (?) On 
Wheat in Java, 1426. H, Ma- 
nihotis ; On Manihot Aypi in Bra¬ 
zil, 5S6. H, Ravenelii; On Sporoholus 
elongatus in S. China, 350. H. Saccha- 
ri: On Sugar Cane in Tropical, 
Sub-Tropical America, Especially 
W. Indies, X057. H, Warpunae; 
On Wavptma clandestina in Great 
Britain, 1424. 

Helopeltis anionii, 493. 

Hemevohius : On Blissus leucopte- 
ms in Illinois, £431. 

Hcmerocampa kucostigma : On Ap¬ 
ple, Pear, and Plum in Ontario, 
247, 

Eemiherksia cameUiae: On Robinia, 
HovSt of Signiphora meyceti in Italy, 
iiS, 

Bemichionaspis : //. aspidlstmc and 
Ji. minof, Attacked by AspidioU- 
phagus cUrinus, in Italy, it8. IL 
Ghwnaspijofmis : On Undctetinined 
Plant in Uganda, 243. 

Bemidesmus indlcus (** iramusu ”); At* 
tacked by Hypochnus sp*. in Cey- 
loix, 109, 

Hemikcanium imhncans: On Cedyela 
Toma, in S* Mysore, 242. 

Eemileia vasthtrix : Resistant Hybrid 
vars. of Coffee in E. Indies, 519. 

Bemiieles sp.: Nat. Enemy of Coho- 
phora fuscidemlla in Sweden, 615. 

‘^'Hemlock Traa ** {Tsuga mnaden- 
sis),'Disease'of, no. 


Hemp: Cercospora camiahiim in 

Uganda, 228* IMildew {Peronopla- 
smoparn cannablna) in Italy, 107. 

Hepaiozoon pitymysi : On Field Mice 
in Italy, 1318. 

Heptasmicya hrasUiensis : Poasiblc Pa¬ 
rasite of Oiceticns, in S. Brazil, 

714* 

Heyacleum Sphondylinni : Phyllachora 
Heraclei in England, S25. 

** Hcrba pega pega ” {MegacUnium 
falcatum). in Sao Tliome, 609. 

Herpestes : In Cirenada, 939, 

Heterocordylus malinus : On Apple 
in Ontario, 247. 

Hoterodeva : tL radicicola : On Water 
Melon, in U. vS. A., 238. On Cul¬ 
tivated Cruciferae in IJ. S. A., 594. 
Iron Var. Vigna Gatjang and Cros¬ 
ses with Black and Whippoorwill 
Resistant Vars, in U. S. A., 519. 
IL sckachtii : Series of Trials to 
obtain a type of rcvSistaut sugar 
Beet in Germany, 5x9. Hetevodera 
sp.: On Tobacco in Mauritius, 942* 

Heteroscap'm rommi : On Earva of 
Unidentified Eepidopteron, 714. 

Hevea hrasihensis : In Federated Ma¬ 
lay states: Fofnes pseudo-ferreus, 
1295; Hymenochaete noxia (Brown 
Root Disease) and Danger of bury¬ 
ing Felled Coconut Trees between 
Rows of Rubber I'rees, *056, 
Porki hypolateritia, 1,056, 1295, In 
Singapore: Xylaria {Xyloglussa) oho- 
vala, XyL {XylogL) scapijormis 
var. hevcana, XyL (XylogL) tuheri* 
formis, I £73. tu Trinidad, Suri¬ 
nam and Demcrata: S. American 
Hevea Deaf Disease, (Scoieeoirk 
chum sp*), 236. In Uganda: Aspk 
dioius destructor, 242. 

Hexagonia su^velutina : On Wood in 
B. Africa Protectorate, 228. 

Hexamitus : On Field Mice in Italy, 
131S. 

Hibernia defoUaria : On Forest Trees 

' in Sweden, 7x8. 
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Hibiscus sp,: Ceroplasies cerifems, 
Inglisia cofichijoffnis and StictO’- 
coccus diversiseta in Uganda, 243. 
H. sinensis : PhysothHps marshalli 
on Gold Coast, 937. 

Hickory (Oak) Cossid {Cossula magni- 
fica). Hickory Phylloxera (Phyllo¬ 
xera caryaecaulis) Hickory Twig- 
Girdler (Oncideres cingulatus)^ 496. 

Himantia stellifera : On Sugar Cane 
in Tropical, Sub-Tropical America, 
especially the W. Indes, 1057. 

Hoheria populnea (Uacebark) : Puc- 
cinia Hoheriae in N, Zealand, 228. 

Holland : Colletotyichum spp on Flax, 
1305. Stephanitis rhododendvi on 
Rhododendrons, 944 - 

Homaloiylus flammius : On Chtlo- 
coyus bipustulatus, Nat. Bnemy of 
Chvysomphalus dictyospermi, 118. 

Homoeosoma nehulella : Resistant Hy¬ 
brid vars of Sunfower in Russia, 519, 

Honduras, British: Ptychodes trili- 
maUis (Three-Lined Fig Tree Bo¬ 
rer), 248. 

Hoplla floridana : On Citrus in Flo¬ 
rida, 946. 

Hoplocampa minuia : On Plums in 
Sweden, 241. 

Hops (Humulus Lupulus) : Forms of 
Hops resistant to Mildew Sphaero- 
techa Humuli) and H. Lupulus var. 
cordifoUus subject to attack, In 
Bngland, 232, 

Hordeum: H. distichon and H, hexa'^ 
stichon : Bacterium iranslucens in 
U. S. A. (?) 593, Hordeum sp; 
Septoria gramimm and Ustilago 
Hordei in Britrea, 477. H, tri- 
furcatum: Ustilago Hordei in New 
Mexico, 585. H. vulgare : Bact. 
iranslucens in U. S. A. (?), 593; 
Damage done by Tarring Streets 
of Milan, (Italy,) 584. 

Hormomyia oleiphila : On Olea chry- 
sophylla in Britrea, 945. 

Howardia hiclavis and H* moorsi : In 
S. Africa, 244* 


Hura crepitans : Ceroplastes conformis 
in Uganda, 243. C. cirripedifor- 
mis and Lecanium (Akermes) sp. 
in British Guiana, 242. 

** Hvitraate (Pseudomonas destruc- 
tans)i on Carrots, 476. 

Hyalopferus, Hyal, insignis; on A- 
rundo: Hyal pruni (Hyal. amn- 
dinis, Hyal. phragmiticola ); On 
Prtmus, Arundo and Apricot in 
Bgypt, and on Apricot in|Bngland, 
487. 

Hybrid Bearers: Resistance to Di¬ 
sease in France, 330, 770. 

Hydrangea : Damage done by Tarr¬ 
ing Streets of Milan (Italy), 584. 

Hydrellia griseola : On Oats in Norway, 
476. 

Hylastinus obscurus (Clover Root Bo¬ 
rer). In Oregon, 114. Hylemyia 
coarcfata: On Cereals in Sweden, 
241. 

Hylesinus : In Oregon: H, acuUa- 
tus, On Fraxinus oregona^ H. aspe- 
ricollis ; On Alnus oregana, H, 
dentatus; On Juniperus occiden,-- 
talis, H. granulatus ; On Abies 
grandiSf H. imperialis (rare), 114. 
In H^rault (France) : H. viitatus ; 
On Young Blni and on Rhamnus 
Alaternus^ 602. 

Hylobius abietis: On Forest Trees 
in Sweden, 718. 

Hylurgops spp: In Oregon: H. le- 
contci ; On Pinus contorta and 
P. ponderosa, H. rugipennis; 
On Pinus monticola, H. subcos- 
tulalus) On Pinus ponderosa, 114. 

Flymenolepis: On Field Mice in 
Italy, 1318, 

Hymenoptera: Parasitic on Inju¬ 
rious Insects in S. Brazil, 714. 
Unidentified Parasite in Mines made 
by Phloesinus punctatus in Juni^ 
perus sp. in Oregon, 114. 

Hyperecteina: Hyp. metopinat 371; 
Hyp. polyphyllae ; On Polypkylla 
fuUo in Russia, 371, 
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Hyphantria cuma (Fall Webworm): 
On Apple and Pear in Ontario, 247. 
On Peanut in U. S. A., 496. 

Hypoborus ficus ; Parasitised by Sy- 
cosoter lavagnei, in P^rance, 120. 

IlypocJinus Sacchari: On Sugar Cane 
in Tropical, Sub-Tropical America, 
especially in the W. Indies, 1057. 
Hypochnus sp.; On Tea in Ceylon, 
109. 

HypochoSHs mdicata: Physothrips kel¬ 
ly amts in Victoria (Australia), 937. 

Hyponomeuta malinellus : On P'ruit 
Trees in Sweden, 2^ t . 

Hypothenemus ntchiei : On Dried 
vSweet Potatoes in Jamaica, 607. 

Hystrichopsylla : On Field mice in 
Italy, 1318. 

IcnRYA : I, aegyptiaca : On Date Palm 
in Zanzibar, 242. L caiidata; On 
Codiaeim, in Uganda, 243, J, ma¬ 
nna; On Tree Trunk, Uganda, 
242. J. nigrareolata ; On Coffee and 
Codiaet^m in Uganda, 243- /. 
pmchasi in S. Africa, 244, and 
On Acacia dealbata, A, decurmzs 
and Casuarina in Ceylon, 245. 
I. seychellarum in S. Africa, 244. 
In Uganda: On Emnthemum bicolor^ 
and Mpnodara Mynsiica, 243 On 
Mango, 242, 243, L sulpJnma ; On 
Castilloa (?) and Emnthemwn, 242. 
On Castilloa Rubber and Guava 
[Psidmm Guajava), 243. 

Idaho (U. S. A.); AutograpJia call- 
fomica, 1062. 

Idarn&s carme: Reared with a Bla- 
shphaga from Ficus Caurina in 
Barbados. 

Ikx: Ilex integm i Dialeurodes {Fu- 
sosHgma) tokyonis in Japan, 933* 
1 lex sp : {A leuroplatus) A leuropla» 
iu$ hefbericolus in Merfeo, 933. Au- 
tographa californica in Brit. Co¬ 
lumbia, 1062. 

'*Iliau** (Stem Rot) of Sugar Cane 
{Gnomonia lUau), S057. 


Illinois: Aleyrodidae. 933. Enemies 
of Chiiicli-Bug {Blissus letwopterus), 
1431 . M acrosiphum tlllnoisensis, 
(Grapevine Aphis, 367), 

“ Illuc {Imperata arundinacea), n 23. 
Immunity of Plants to Principles 
formed by them, ioc)6. 

Imperata: 1 . anmdinacea: Lemaena 
glatica used to exterminate I. a, 
in the Philippines, 1123. J. exal- 
tata (Cogon (^rass) : Favourable 
to Ivocust Breeding in the Pliilip- 
pines, 53. Imperata spp.; Aleu- 
rocybaiiis seH/onts in Java, 933, 
Insects, Injurious. On Cocoa-tree in 
State of Baliia, (Brazil), 493. On 
Citrus in Dutch Guiana, 300. On 
Cultivated Plants in Norway, 1916* 
476, On Cultivated Plants in Swe¬ 
den, 1912-19x6, 241. On Forest 
Trees in Sweden, 1916, 718. On 
Fruit Trees, in Ontario, 247. On 
Lucerne in Oasis of Tripoli, 235, 
On Onions in Indiana, 422. On 
Oxycoccus macrocarpus ^ in IT. 8. A., 
495. On Pecan, in U. S. A., 496. 
On Rice in the British Phiipire, 254, 
On Sorghum in Kansas (U. S. A.), 
760. Posts of Stored Food sStuff, 
in Java, 1438, On Sweet Potato 
in Philippines, 864. On Tobacco 
from Reunion grown in Mauri¬ 
tius, 942. On Watermelon in IT, 
B, A., 238. 

India: Akyrodidat\ 933. Cvfcospom 
personata ; On A mckis kvpogaca^ 
350. Coceuiae, vS. India, 242, ('.V;- 
smopteryx hambusae ; On Bamboo, 
and O', phaeogmtra ; On Bean, at 
Pusa, 372. Cylas iurcipennis, On 
Sweet Potato, 936. Farm weeds 
in Sindh, 484. Fungi, 1295. Fun¬ 
gus Unidentided; On Cedrus Deo- 
dara in Bashar Division, 483* Lep- 
tocorisa varicomis; On Rice in As¬ 
sam, ^4. Physothrips lefroyi and 
Phis. 9 ^&iiventns \ c 3 n Tea, 941. 

, Pseudbmms Triiici; On Wheat in 



Punjab, 592. Resistant Wheat 

' Vars. to Rust, to Tilleha levis and 
T. TfiUci^ 519. Selected Resi¬ 
stant Vars. of Wheat, against Rust 
and Ivodging, 854. “ Spike Di¬ 

sease of Santalimi alhitmmMysoxQj 5. 
vSniuts on Sorghum in Bombay 
Pres., 105.P Uromyces EmgrosHdis; 
On EmgrosHs cynosuvoides, 1427. 

Indiana: Insect Pests and Diseases 
of Onions, 422. Macrosiphon illi- 
noisensis (Grapevine Aphis), 367. 
Phthorimaea opevculella ; On Po¬ 
tatoes, 11 S3. 

Inddgofem\ attacked by Ceroplasto- 
des cajani in S. India, 242. 

Indo-China: Plant Diseases, 1068. 

Inglisia : J. casiilloae var. theobro- 
mae; On Cacao in Uganda, 243. 
I. chelonioides; On Parkinsonia 
aculeata in Coimbatore, 242. J. 
conchiforrms : On Gliricidia macU'- 
lata on Gold Coast, 242. 

Ink Disease of Chestnut {Blepka- 
rospora camhivom), 361, 1050. 

Ipohracon grenade-nsis and I. sac- 
char alls : On Diatmea sacchamlis 
in Brit. Guiana, 935. 

Ipomoea : I. Batatas: Weevils inju¬ 
rious to Sweet Potatoes, 936. Z. 
Bona-nox : Physothrips marshalli on 
the Gold Coast., 927. Ipomoea sp. 
Plost of Ceroplastes cirripedifor- 
mis associated with Lecanium {A- 
kermes) sp. in Brit. Guiana, 242. 

Ip $: In Oregon: J. caelatus var; 
On Picea Engelmanni ; J. concin- 
7 ms ; On Picea sitchensis^ Pinus 
coniorta and Pseudotsuga taxifoUa; 

I . confusus ; On Pinus sp, J. emar- 
ginatus ; On Pinus coniorta and P. 
ponderosa^ I, interpunctatus\ On 
Pinus coniorta, I. interruptus 
On Picea sitchensis ; I. latidens and 
i. oregona ; On Pinus ponderosa; 

J. pini; I. radiata; On P. coniorta 
and P. ponderosa; J. recius ; and 
Ips n. sp.: On P. ponderosa, 114. 


In Sweden: J. acuminahts, 1 , sex- 
dentalis, and J. iypographus; On 
Forest Trees, 718; Ips. sp.; On 
Forest Trees, 241. 

“ Iramusu ” (Hemidesmtis indicus), 
109. ' 

Ireland: Bacillus melanogenes. Cause 
of Blackleg in Potato, 358. Col- 
leiotrichum linicolum on Flax, 1305. 
Tobacco Vars. Broad Leaf Burley 
and Irish Gold, susceptible to Root 
Rot caused by Thielavia hasicola, 
(1916), 49. 

Iris : I. florentina, I. foeiidissima, 1 . 
germanica and I. Pseudacorus : 
Mononychus puvictum-album in He- 
rault, 602. 

Irish Gold, Variety of Tobacco liable 
to Root Rot [Thielavia hasicola) 
in Ireland in 1916, 49. 

Iron Variety of Vigna Catjang re¬ 
sistant to Fusarium tracheiphilum 
and Heterodera radicicola in U. 
S. A., 519. 

Ischnaspis : /. filiformis ; On' Ficus 
in J amaica and on Coffee in Uganda, 
242. I. longirostris ; On Bamboo, 
Coffee and Palms in Uganda, 243 ; 
On Citrus and Ornamental Plants 
in S. Africa, 244. 

** Isoca de los naranjos ” (Papilio 
ihoantiades), on Citrus, 1065. 

Issatschenlm, Bacillus of, 1316. 

Italy: Aleyrodidae, 933, Bacteiia 
and B'ungi recorded as Parasitic 
on Cultivated Plants in Prov. of 
Turin and Adjacent Regions, 1916, 
including Bacteriosis of Dwarf Bean 
and Peach, and their Use, 925. 
Bacterium murisepticum^ vSpecific 
Agent of an Infections Disease 
of Field Mice (Pitymys savU) in 
ApuHa, 1187. Balaninus nucum, 
Nut weevil, ^ 6x4. Bkpharospora 
camhivora 11. gen. and. n, sp. Cause 
of ‘"Ink Disease'' of Chestnut 
Trees, 361. Ceddomyd Flies liv¬ 
ing on Olea europaea, 945. Ce- 



teal Mildew {Sclerospora macwspof^a) 
on Maize in Piedmont, 1053. Clias- 
selas X Berlaiidi 41 B. Vine, Re¬ 
sistant to Btanible-leaf Disease, 
ill Sicily, 873. Coeliodes mhay, Co- 
leoptetoii injurious to Hazel Trees, 
614. Copper Sulphate, Production 
and Consumption, 1210, Defor¬ 
mities caused hy Animals on Fruit 
Trees in Sicily, the Most Common 
vars, 610. Disinfection of Dwarf 
Beans infested with Acanthosce- 
lides obteciHs and Spennophagus 
subfasciaitis, 605. Elm and Nettle 
tree [Celtis australis). Diseases of, 
in Aquila, 1293. Field Mice, Bio¬ 
logical Control of, I3t6, 1317,1318. 
Fungi from the Campania, 1173. 
Fungi of the Valley of San Martino 
or the Valley of Gcrmanasca, Pied¬ 
mont, 1294. Fusicladium pirinum 
var Eriobotryae on Japanese Me¬ 
dlar Tree in Sicily ; Treatment with 
Dinie-Sulphur Mixture, 599. Gele- 
chia ocellatella on Beet in Tuscany, 
1315, Grafting Stoch in Sicily: 
Resistance to Clilorosis of Stock im¬ 
ported from Ph-ance, 651, Hop 
{Humulus Lupuhis) P^ornisof, Re¬ 
sistant to Mildew [Sphaendhem 
Humuli) in England, raised from 
Seed from Plop found Wild at Vit¬ 
torio (Treviso), 232. Hop Mildew, 
(Peronoplasmopafa cannabina), Ob¬ 
servations on, 107, DocuvSts, Con¬ 
trol of, in Capitanata in 191:7,13x1, 
Docusts, Control Orders, 1918,1291, 
Lonchma arlsieUa ; On Idg and 
Wild Figs, 2/j9, 7x6. MegasHg- 
mm baUe$tr$ni (« Tmgocarpus 
baUestrerii); On Pistachio and Tur¬ 
pentine Trees in Sicily^ 831. 
talapius tarqmtus, Chalcid, in Si¬ 
cily# X059, Monilia sp. Cause of 
Specific Gummosis of Apricot, in 
Emilia, X398. Myzomycetes and 
Fungi of Prov, of Verona, 1172. 
'.Nat* Enemies of Chfyspmpkalm-^ 


dlciyospermi, Coccid Injurious to 
dints, 118. Observations on A can' 
thoscelides obiecius (Bean Weevil), in¬ 
cluding Attacks on Dolichos mclavo- 
pthalmus, Vida Faha, Litpinus aU 
bus, Lathyms sativus/Plsnm sativum, 
and MYiizc ; Nat, Enemy, Pedicnloi-- 
des ventricostts, 606. Olethreules vci’- 
riegana, on I^Vuit Trees, Descrip¬ 
tion, Morphological and Biological, 
611. Olive Fly " (Opms concolor) 
African Hymenopteron, Acclimati¬ 
sation Experiments, 1181, Osci- 
no soma discrehtm on Fruit of Wild 
Figs, Prov. of Naples, 249. PhyU 
losticta Rabiei, Deuteromycete, Spe¬ 
cific Agent of Rabbia or An- 
tlu’acnosis of Cliiok Pea, 1177, 
Rhynchites bacohus, (paravSitised by 
' Eupelmus degeeri Syntomaspis sp.) 
Rhyn, aimitus, Rhyn. giganietts 
and Rhyn. rtthev, Injurious Colcop- 
tera to Apples, Apricots and 
Plums in Sicily. vService of Pre¬ 
ventive Detection*' against Vine 
Mldew, founded by the Phyto- 
pathological Observatory of Tu¬ 
rin, 925. Tarring Streets of Milan, 
Damage done to Trees and Plants, 
584. Transplanting in the Control 
of Wild ** Rice {«Riso crodo ** 
or “ rise sclvatico **), 161. “ Verde 

secco ** {RoseUima necairL'v)oi P'ruit 
Trees in Apulia, 5<)7. 

itopketis mamlator : Nat. iCnenty of 
Cokophom fuscedvmlla in vSweden, 
615. 

Ivaxanthilolia (MarshElder): Amongst 
Cereals in Montana, U* S. A,, 639. 

Jamaica. Akyrodidac^ 933. Aschcr-^ 
sonia sp.; On AleimcanUms wo-' 
^glumi, XI86; Coccidae, 242. Eu^ 
$C0p$$ batatae ; On Sweet Potato, 
936. , Hypothemmus riichiei, n, sp. 
Scolytid; On Dried vSweet Potatoes, 
607. Palmopus cosHcoUis, New 
Weevil; Pests; On Sweet Potatoes, 



6o8. PaL dioscoreae on Yams, 
936. Sugar Cane, Diseases of, 1057 
Japan : Aleyrodidae, 933 - Pungi 

102, 705. 

“ Japansche luis (Stephanitis rho^ 
dodendvi), 94^. 

Jasmkmm : DialetiYodes (Dialeuyodes) 
hivkaldyi, in Brit. Guiana, 933. 
Jaifopha Curcas: Ckionaspis {Hemi- 
cMonaspis) minor and Psaudococms 
vivgaius^ on Gold Coast, 242. 

Java: Aleyrodidae, 933. Cylas tur- 
cipennis] On Sweet Potato, 936. 
Diseases reported, on Wheat {Gtb~ 
berella Saubimtii (= F^^savium fo-^ 
stratum), Helmintliosporium geni- 
mlatum^ H. graminum, Nigrospora 
Panici and Usiilago Tritici), 1426. 
Pests of Stored Food Stufs, 1438. 
Septogloeum Arachidis; On Peanuts, 
350 * 

'' Johnson Grass {Sorghunfhalepense) 
Weed in Porto Rico, 1430. 
Jonathan-Spot of Apples, 1048. 
Jordbaermidde ’’ [Tarsonemus fra- 
gariae), 476. 

** Jordlopporma {Phyllotreta sp.), 

241. 

“ Jowar ” (Cultivated Vars, of Andro- 
pogon Sorghum =-- Sorghum vulgare) 
in Bombay Pres., 1054. 

Juglans; Helicohasidium Tanahae in 
Japan, 705. 

Juniperus ocoidentalis : Hylesinm dm- 
tatus and Phloesinus punctatas, in 
Oregon, 114. 

{Tipula ok- 

racea), 476. 

“ Kabali {Gyperus rotundus), 4S4. 
Kafir Ants: In Kansas, 760. 

Kajan {Corvus monedtda), 241. 
**Kalati''; Aspidoproctus pertmax, 

242. 

‘'KaMugan’^ {ChortopMla [Phorhial 
hfassicae), 241. 

** Kdlmalen (Plutella macuUpemvis), 
241. 


K«.merun : Cylas femoralis ; On Sweet 
Potato, 936. 

Kansas : Cronartium occi dentate ; On 
Ribes aureim, 1428. Nysius ericae 
(False Chinch Bug); On Sugar 
Beets and Cruciferous Garden 
Crops, II85. Sorghum; Attacked 
by Kernel Disease, Cliiiicli Bugs, 
Grasshoppers and Kafir Ants, 
760. 

Kashaku “ Ko-marubosliibyo {My- 
cosphaerella Harii), and “Kasshoku 
0 -maruboshibyd'' [Phyllosticta ci- 
iricola) ; (Japanese Fungi), On Ci¬ 
tron, 102. 

Keithia Chamaecyparissi ; On Cha- 
maecyparis thy aides, in New Jer¬ 
sey, 1307. 

Kennedya rubicunda ; Deguminoiis 
Plant injurious to Forest Trees 
in New South Wales, 239. 

lientia sp.: Damage done by Tarring 
Streets of Milan, (Italy) ,584. Pseu¬ 
dococcus nipae in Dondon, 485. 

Kentucky: Classification of Vines 
liable to Damage by Frost, 384., 

Kernel Smut: Of Sorghum {Sphacelo- 
theca Sorghi), 760. 

Kernel Spot: Of Pecan {Carya oU- 
vaeformis) caused by Coniothyrium 
caryogenum), 927. 

Kerria japonicai Helicohasidium Ta¬ 
nahae in Japan, 705. 

‘' Khaldbos(Mexican Marigold), Ta- 
getes minuta), in Rhodesia, 932. 

"Khaki Weed'" (Alternanthera echi- 
nata), 932. 

"Kharif'\ Crops, in Sindh (India), 

484. 

“ ELherol", (Euphorbia hypericifoUa), 
484. 

Xiii Tree, in Japan, 705. 
ICloverspetsviveln {Apion apri- 
cans), 241. 

K'neili tzu Chinese Chestnut Resi¬ 
stant to ** Bark Disease", intro¬ 
duced hxto U. 8, A., 138, 

** Koltrosten'", [Turdus memla), 241. 
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Koori {Solanum Dallachii, [S. 
largiflomm% 

** Konibladiiue (Hydrellia griseola), 
476. 

Koiiibkidluseii ’* [Macfosiphmn gra- 
narmm)^ 476. 

“ Koniflugau {Siplionopliom [Chlo- 
rop$] pumiliom$)f 2^1. 

'' Kraken ** {Corvus cornu')^ 2^1, 

Ivuwa no Riniuoiibyd (Circle 
Blotch of Mulberry), [Phyllosli- 
eta {Phomd] kuimcoki), 705. 

Kmmnia govodetsMa : On Birch in 
BJiigland, ^85. 

hACJi) BARK, (Hoheyia populnca): Puc- 
cinia Hoheriae^ 228. 

Lachnostenia gmiidis : On Oxycoc- 
ms macvocarpiis^ in U, vS. A., 495. 

Laemophloens sp.: Pest in P'ood Sto¬ 
res in Java, C438. 

Laestadla cambucae : On Marlievea 
ed%Ui$i in Brazil, 586. 

“ Xvagarta (Larvae of Gipsy Moth, 
Porthetfia dispaf) in vSpain; 1^32. 

Lagersiroemia indica : Damage done 
by Tarring Streets of Milan (Italy), 
5S4. 

Lamhm sp : Damage done by Tarr¬ 
ing Streets of Milan (Italy), 584. 

Laphygma fmgiperda : On Cranberry 
in XT. S. A., 495, 

Lanx occidentatis : Attucked by Ecco-> 
ptogaster tmispinosm in Oregon, 

XX4, 

Larch Canker, [Dasyscypha WlUkmnmi) 
771. 

Large Wliite Cabbage Moth {Pions 
hvassiem) in Phance, 370, 603* 

I^arkspur, Tall, Eradication on Cattle 
Hangcs hi V. vS. National Porests, 
55 - 

Lams canus in Sweden, 241. 

Laser, Bacillus of, 1316, 

Lasioderma smicornei Pest in Sto¬ 
red P'ood Stufit in jUva, 1438* On 
Tobacco in Dutch East Indies, X436. 

l^sioptem carpophilc^ and L» kieffe>* 


riana ; On Olea etiropaea in Italy, 
945 * 

Lasius : Gen. P'oruiicidac, in Ilerault, 
366. 

Laspeyyesia caryana : On Pecan in 
U. vS. A*, 49b. 

Lafernva cohmnaia : On Sugar Cane 
in Tropical, Sub-Tropicul America, 
cs];)ccially W. Indies, 1057. 

Lathyvus sativus (Chickling Vetch); A - 
canlhosccHdes obtectus, in Italy, 606. 

Laurel: Auiographa cali/ornica, Al¬ 
falfa Looper, in Brit. Columbia, 1062. 
Damage done by Tarring Streets 
of Milan (Italy), 58^. jyioza ala-- 
cris, Injurious Ilcinipteron in New 
Jersey, J004. 

Lawsoudti alba : Lecanium {Salsseiia) 
nigrum in Coimbatore, 242. 

Leaf-Bugs (Mirids); Hclcrocordylus 
malhms, Lygidea mendax, Neurocol- 
pus nnbihts, Paracalocoris colon^ 
on Apple in Ontario, 247. 

Lecanium ’: L. adersi with AspidiO’- 
diohis destructor; On Mango in 
Zanzibar, 242. L. [Akennes) sp. 
on Hum crepitans associated with 
Ccroplastes cirripedifovmis in Brit. 
Guiana, 242. L. bituberculatum and 
L. corni^ 244. L. {Saissetia) cu- 
neiformis ; On A cohmithcra .sp. Brit, 
E, Africa, 242. L. elongaium in 
S. Africa, 244. L, Iwmisphaericum 
hi Bait. 10 . Africa, 242 ; On Adlaa- 
ium^ Arisbdodna autl Coih'c in 
Uganda, 242. /^. hespevidmn in 

S. z\frit'a, 244; On Orange in PVance, 
tS n. L, [Cocetts) hesperidum; On 
Banana,, andCtironinBrit.IO. Africa 
242. L, nigrum; On Flats sp: 
in Sdo Thomd, 609. L. {Saisse>- 
Ha) nigrum; On Coffee in Uganda, 
on Colton in Coimbatore, on Law- 
sonia alba in Coimbatore, on Onia- 
mental shrub in Brit. E. Africa, 
242. L. oleae with Capnodium 
meridionak; On OHve in S. Phance, 
82 L. {Eukcanium) sommni; 



On Erythrina excelsa in Uganda, 
242. L. (Eucalymnahis) tessalla- 
lnm\ On Malacca Apple, associa¬ 
ted with L. in Brit. Guiana, 

242. L. vivide\ On Coffee in Sao 
Thome, 609. L. {Coccus) viride ; 
On Liberian Coffee in Brit. Guiana 
and S. Africa, 242. 

Leguniiiiosae : Grapholitha nigvicana, 
Physopus fohusta and Sitona li- 
matci, in Sweden, 241. 

Lenimus lemmus\ In Sweden, 241. 
Leperisimcs aculeatus (= Hylesi- 
nm dculeatus)^ in Oregon, 114. 
Lepidiota alhohwta and L. frenchi : 
On Sugar Cane in Queensland, 
246. 

Lepidium apetalum (Pepper Grass) : 
Amongst Cereals, in Montana, 639. 
Secondary Host of Myzus cerasi 
in Ontario, 368. 

Lepidosaphes : L. beckii : Attacked by 
Aspidiotiphagus citnnus^ 118; On 
CUms spp. in Uganda, 2^3. L. ci- 
iricola (= L. beckii), 243. L. desmE 
dioides; On Nephrodium sp. in 
England, 485. L. gloveri : In S. 
Africa, 24^ ; On Citrus in Uganda, 

243, On Codiaeum in Uganda, 242, 
‘ 243, On Oranges imported into 

Grt Britain, 485. L. pinniformis; 
On Citrus, Croton and Murraya, 
in vS. Africa, 244. L. uhni: On Cran- 
ben-y, in U* S. A., 495, On Apple, 
Pear and Plum in Ontario, (Oyster 
Shell Scale), 247. 

Lepiinotarsa decemlin&ata, (Potato Bee- 
tie), 774. 

Leptocorisa varicornis: On Rice in 
Assam, 604. 

Leptosphaeria Sacchavi ; On Sugar 
Cane in Tropical and Sub-Tro¬ 
pical America, especially W. In¬ 
dies, 1057. 

Lepus europaeus and L. iimidus : 

On Bruit Trees in Sweden, 241. 
Lesser Apple Worm {Enmmonia pm- 
%wom), 247, 


Lettuce: Agriolimax agrestis, in N. 
York State, 943. Autographa cali- 
farnica in Brit. Columbia, 1062. 
Euxoa excelUns in Brit. Columbia, 
494. Scapteriscus vicim^^s, in Porto 
Rico, 1063. Sclerotmia Libertiana, 
in Florida, 583. 

Lettuce Drop {Sclerotinia Libertiana), 
in Florida, 583. 

Leucaena glauca: Use m Control of 
Imperata arundinacea, in the Phi- 
lippin s, 1123. 

Leiicaspis signoreti : Aspidiotiphagus 
citrinus, 118. 

Leucotermes flavipes : (White Ant) 
Pecan in U. S. A., 496. 

Liberia: Cylas femoralis : On vSweet 
Potato, 936. 

Libocedrus decuvrens ; Host of Phloeo- 
stnus punctatus in Oregon, 114. 

Lignum vitae: Aleurothrixm (Aleu- 
rothrixus) floccosus and A. {A.) ho- 
wardi, in Jamaica, 933. 

“ Ligusterbladlusen {Siphocoryne li- 
gustri), 2^1. 

“ Lila {Melia sempervirens), 722. 

Lilium longiflofum ; Botrytis Lilio- 
rum in Japan, 705. 

“ Lilia krusbarsstekeln '' {Pristiphora 
appendiculata), 241. 

Limax agresiis : On Potatoes in Nor¬ 
way 476. 

Limberger'' Red Grape resistant 
Mildew, 105. 

“ LindmMaren ” {Hibernia defoUaria), 
718. 

Liparis monacka : On Forest Trees 
in Sweden, 718. 

“Lionzi'" in Belgian Congo, 940, 

Lithraea causHca : Aleuroparadoxus 
punctatus, in Chile, 933. 

Little Hickory Apliid {Monellia ca- 
ryella), 496. 

Little Marvel Var. Pea subject to 
Pseudomonas semimm in England, 
495 - 

Livingstonea spp; Scapteriscus vici- 
rms, in Porto Rico, 1063. 
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Lixus indis : On Celery in Herault, 
366. 

I/Ocusts: Cams i^eyda. (Femiec Fox 
as Destroyer, 1266. Breeding Place 
Impemta exaltata (Cocon Grass) 
in the Philippines, 53. Control 
in Capitanata in 1917, with Use 
of Cresosol and Sodium Arsenite 
Sprayings, Poisoned Bran, and 
Cloths; Vars: found, (Calliptamns 
[BociostauYVfS] maroccamts, Oedi- 
poda and Sienohothnts) and Details 
of Distiibution, 1311. Control, 
in Ital3’-, 1291. Grasshoppers on 
Sorghum, in Kansas, U. S. A., 
760. ^ 

lodging: Resistant Vars of Oats 
and Barley in Norway, 855. Se¬ 
lection of Cereals in Sweden, 143. 
Selected Wheat in India, 854. 

Lolium : Damage done by Tarring 
Streets of Milan, (Italy), 584. 

Lonchaea aristella ; On Fig and Wild 
Fig in Italy, 716. On Wild Fig 
in Italy, 249, 

Dong Island: Insects injurious to 
Cranberry {Oxycoccus maorocarpm), 
495 - 

Lophodermiun jtmiperinum: In New 
Jersey, 1307. 

Lophyrus pini and L. sortifer : On 
Forest Trees in Sweden, 718. 

Lormthus: Akurololms flavust Dla-' 
leufodes (Rabdostigma) nidiilinm- 
Us^ and IX {Rcwhispom) nWwy- 
fordi in Ceylon, 933, MoUola ca- 
tubigensis in, the Philippines, 587. 

Douisiana; Aieyrodidae^ 933. Cylas 
formicarius vat, $legmiuhis on vSweet 
Potato, 936, 

'' Ddwcdborren '' {Anismdrus [Xyk^ 
boruSf Scolyius, Tomicus] dispar), 
241. 

DoYvivlat'' [FhyUoUus sp*, 241, 

Loxia curvifostm. In Sweden, 241. 

Ducemei Alfalfa Dooper {Auiogm-^ 
pha catifomica) in Canada, 1062. 
Aplnds, Guscuta and Deaf Rust 


(Uromyces striatus). Attacks in the 
Oasis of Tripoli, 163. 

“ Dulur'' [Digeria arvensis), 484. 

Dupin: Aufographa califoYuica ; in 
Brit, Columbia, jo(>2 Lnpiiius albus 
attacked by A canthoscoLides obtec- 
tus^ 606, 

Lycidocoris : L. mlmetious vat. A, 
ill Uganda; var, B., On Coffee, 
in Belgian Congo; L. modesius; 
On Cinchona^ and L, tlioracicus : 
On Indigenous Rubiaceoiis Plant 
in Belgian Congo, 940. 

Lyda hieroglyphica : On Forest Trees 
in Sweden, 718. 

Lygidea mendax\ On Apple in On¬ 
tario, 247. 

Lygus prate} I sis: On Cabbage and 
Turnip, in Sweden, 241. 

Lyonetia clerkella : On Fruit Trees 
in Sweden, 241. 

Dysol: Experiments in Disinfection 
of Dwarf Beaus infected with A cam 
thoscelides ohtectus and Spermopha’* 
gus subfasciatiis^ 605. 

Lytopilus melanocephalus ; Parasitic 
on Undertemined Depidopterous 
larva, (CoUas leshia^) injimous 
to Ducerne in S. Brazil, 7x4. 

Macrosiphum : M, dahliafolii; On 
Dahlia in Uganda, 487. M, grm 
na/rium ; On Cereals in Norway, 476, 
M, illinoisensis ; Dife History, 367, 
M, sonchi ; On CenUmroa and CichO'* 
rlimi in S. h). Russia, 1x80. 

Macrosporium somniferi. On Papmw 
sommferum in Podolia, 349. 

Madagascar: Akymdidae, 933. 

Madeira: AspidioUphagus lounshuryi 
Nat. Enemy of Fiorina fioriniue 
on an Undertemined Plant, xi8. 

Madras; Coccidae, 242. Damage done 
by Tarring Streets of Milan (Italy), 

, 5 ^ 4 - 

Magnesium Carbonate: Injurious Ac¬ 
tion on Plants, 969. 

Magnolia grandifiora: Damage done 
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by Tarring Streets of Milan (Italy), 

534- 

“ Magyar Traube ”, Red Grape offer¬ 
ing Relative Resixtance to Mildew, 
J05. 

Maize: Acanthoscelides ohtectus, 606. 
Autographa call for nica in U. S. 
A,, 1062. Maize Caterpillar in 

Queensland, 28. Polycystus cly- 
peaUis One female reared from a 
Leafminer in St. Vincent, W. In¬ 
dies, 934* Sclerospom macrospora 
Ill Eritrea, 477; In Italy, 1053. 
Selection of Vars. resistant to 
“ Smut ”, {UsHlago Zeae, Beck), 
in U. S. A., 1099. Sweet Maize: 
Vars: resistant to Earworni {Chlo- 
ndea ohsoleta), in U, S. A., 279. 

Maize Caterpillar, 28, 

Malacca: Fungi in Singapore, 1173. 

Malacosoma : M. amencam, and M. 
dtsstria; On Apple, Pear, Plum, 
Peach in Ontario, 247. M. neus- 
stria; On Fruit Trees in Sweden, 
241. 

Malay States, Federated: Danger 
of burying Felled Coconut Trees 
between rows of Rubber Trees, 
owing to infection by Pomes lu- 
cidus, Hymenochaeie noxia and 
hypolateritia^ 1056. Fungi, 1295. 

Malus sylvestris : Effects of Soil Wa¬ 
ter Supply on Apple Spot Diseases 
IT. a A. 1048. 

Malva sylvestris : Pticcinia Malva- 
cearum in the Andes, S. America, 
926. 

Malvasinm capitmm : Fnccinia Mai- 
vaceantm in ihe Andes, 926. 

Mammals: Injurious S/?ecimens in 
Sweden, 241, 

Mandarines see Citron Fruits. 

” Mandhani ” {Eleusine aegyptiaca)r 

484. 

Mangifeva indica : Aleurocanthus wo- 
glumi, in Cuba, 1186. Meliola 
Mangifeme in Singapore, 1173. 

Mango; Attacked by Alewrocanthus 


mangiferae in India, 933. Aspidio- 
ius cydoniae in Brit. E. Africa, 242. 
A, destructor, On Gold Coast and 
in Zanzibar, 242, In Uganda, 242, 
243. A. [Chrysojnphalus) ficus, in 
Coimbatore, 242. A. {Pseudaoni- 
dia) trilobitijormis, in Uganda, 242. 
Ceroplastes ruheus, in S. India, 242. 
Chrysomphahis dictyospermi, in U- 
ganda, 243. Dialeuvoaes [Rusos- 
iigma) radiirugosa, in Dutch. E. 
Indies, 933. I eery a seycJiellarum, 
in Uganda, 242, 243. Lecanium 
adersi, in Zanzibar, (in association 
with A. destructor), 242. Pseudao- 
nidia trilobitijormis in Uganda, 243. 
Pulvinaria psidii in Coimbatore, 242. 

Manihot: M, Aypi : Helminthospo- 
rium Manihotis in Brazil, 586. M* 
Glaeiovii ; Aspidiotus destructor in 
Uganda, 242. M. utilissirna : AUu- 
rothrixus {Aleurothrixus) aBpim, in 
Brazil, 933. Pseudococcus virgatus: 
On Cassava in ZAazibar, 242. 

Manitoba ^ (Canada) : Autographa ca¬ 
lif ornica, 1062. 

Marusmius Sacchari and M. steno- 
phyllus : On Sugar Cane in Tropical, 
Sub-Tropical America especially the 
W. Indies, 1057. 

** Marciume radicale ” (Root Rot), of 

• Citrus in Oasis of TripoH, 1292. 

** Margborrarna ” {Myelophilus mi¬ 
nor, M. piniperda), *ji 8 . 

Markhamia plalycalyx («= Dolichan- 
drone platycalyx ): Stictococcus mul- 
tispinosus in Uganda, 242. 

Marlierea eduUs : Laestadia camhu- 
cae and Puccinia cambucae in Bra¬ 
zil, 586. 

Marssonina bracteosa: On Eeaves of 
Ribes bracteosum attacked by Gloeos- 
porium Bartholomaei, in Washington 
State, 103* 

** Martsgallvecklaren ” (To^trix resi- 
mlla)^ 718. 

Ma^^yland: Macrosiphum illinoisen- 
sis, 367. 
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Maslcera sp ; On GelecMa ocellcutella, 
in Italy, 1315. 

MaSvSachusettvS; 'Asparagus Selection, 
Vars. resistant to Rust {Pmcinia 
Asparagi, 285. Insects Injurious to 
Cranberry, {Oxycocms niacrocarpi^s), 
495 - 

Massaria japonica and M, moricoia : 
On Moms alba in Japan, 102. 

Mastigosporium albtmt var. nmUcum : 
On Dactylis glomeraia in b/iigland, 
X^ 24 < 

Matayba apetala : Aspidioius (Pseudao^ 
nidia) tessemins in Jamaica, 2ij2. 

Maurice Baco 22A (Folic Blanche x 
Noah) Vine Hybrid resistant to 
Botryfis chierea in France, 519. 

Mauritius : Pests observed on Tobacco 
(“ Tabac bleu *') from Peuiiion ; 
AcJiaiina pondei'osa, Heliothis afmi- 
gem^ *Heterodcraf Pythium de Ba- 
ryanum, Cultivation Experiments, 
942. Pscudaonidia' MobiUformis; 
On Nephelium'Lit-cId (Pobably ex- 
-Mauiitius), 244. 

Mealy-Bug {Pseudococcus adonidum), 
on Cranberry, U. S. A., 495, 

Measures, EegivSlativc and administra¬ 
tive : International Yearbook of 
Agricultural T^egislation, 7tli Year 
(rye6). Italy : Control of l/ocusts, 
j 91S, 129.1:, Trinidad and 'i'obago: 
Order oNk)vt. Idacing the Coconut 
Buttertly {Bntssolh sophomc) mtiong 
Plant PcstvS, 3 7X» 

McchoHa flava: Dmlmmnhs (GIgaten- 
fades) simihmiti, in Braseil, 933. 

Medlar : ’ Okthreuies vafiegamf , In 
Italy, Ot I. Japancse Medlar : Win¬ 
ter Treatment with Eime Sulphur 
pray against Fusicladium pirinum 
var, Enobotryae in Italy, 599. 

Mcgaclinium falmium : Aspidioius ar- 
ticulaius in Sao, Thom^, 609, 

Megastigmus baUestrerii {«« Tfogo^ 
carpus baUesirerii) I On Pistacliio 
and Turpentine Tree, in Sicily, 
831, ’ ■ ^ 


Megastoma : On Ideld Mice in Italy, 
1318. 

Melampsora Ricini : On Ricimts com¬ 
munis 3 ajneanus in Eritrea, 477. 

Melanconiunt saccliavinmn^ and ilf. 
Sacchavi (--- Darluca mdaspova)\ 
On Sugar Cane in Tropical and Sub- 
Tropical America I'Xspecially the 
W. Indies, 1057. 

Melanopkis bivittatus : On Oxycoccus 
macfocarpus, in IT. S. A., 495. 
Melascone nera '' Red Grape Var; 
offering Relative Resistance to Mil¬ 
dew, X05. 

Melasmia Mensiesiae : On Menziesia 
lermgima, in State of Washington, 

103- 

Mclasoma aenea: On Poorest Trees 
ill Sweden, 718. 

Melia : M, Azcdarach: Sepiobasi- 
dium Acaciae in Japan, 705. M, 
sempervimis; Phymata nonaUnevi 
in Mexico, 722. 

Meliola : In Singapore; ilf. aethiops; 
On Cassia Fistula, M. Mangifeme; 
on Mangijeva indlca, and M. man- 
gostami; On Gavcinia Mangostana, 
TT73, 

MeUlot'm : M, alba ; Medium for Pyc- 
nidia of Fuslcoccum puirefaciens, 
237. M, officinalis : Host of Aphis 
laburni in S. Russia, 1180. Meli- 
lotus sp.: Autograph a calif omica 
ill U*. vS. A., 1062. 

Meliola mhthigensis : On Loranlhus 
in the Philip])mevS, 587. 

Mdolonlkai:^]}. : On Cereals InSwediMi, 
24J. 

Melothfia indica : Utedo mnlomnsis, 

in vS. China, 350. 

Mcmhrqcis suhulata StictololMS 

subulatus)^ 3:067, 

Menziesia ferntginea : Melasmia Men- 
ziesiae in State of Wasliington, 103, 

Mcrulius Finastri, in Great Britain. 
1424. 

** Mealier Saint-P^ran^ois or Mes- 
Eer du Gitinais ** MesHer hatif 
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and “ Meslier rose ”, White Grape 
Vars; ofering Relative Resistance 
to Mildew, 105. 

Metalaptus torquatus, 1059. 

Metafvhizium AmsopUae: On Toma- 
spis saccharina, in Grenada, 939. 

Meteorus versicol(yr : On Euproctris 
chrysorrhoea, imported into U. S. A. 
from Europe, 1433. 

Mexican Marigold (Mexican Poppy) 

^ Tagetes minuia) ; Weed in Rhodesia, 
sia, 932. 

Mexico : Acantlioscelides obtectus, 606 
Aecidmm Gossypii, 479. Aleyro- 
didae, 933. Andncus dugesi, 124. 
Amphtbolips nigra: On Quercus 
sp., 124. Phymata noualhien, He¬ 
mipterous Enemy of Musca dome- 
sHca, On Melia sempervirens, 722. 
Piychodes ty%lineaPus, On Eig, 248. 

Micliigan: TylencJms penetrans on 
Potato, 491. 

Miconia sp.: Seploria Miconiae in Bra¬ 
zil, 586. 

Microcerotermes parvus, subsp. theo- 
hvomae. On Cacao in Sao Tliom6, 
609, 

Microdus : M. diatmeae ; On Diairaca 
saccharalis in Brit. Guiana, 935. 

' M. mediator ; Nat. Enemy of Co- 
leophora fuscedinella, in Sweden, 
615. 

Microplitis alashensis and Micropli- 
ti$ sp.: On Auiogyapha californim, in 
Brit. Coltnnbia, 1062, 

Mildew: Of Cereals {Sclerospora ma- 
crospora) :On Maize, in Piedmont, 
^<^ 53 - Hemp: {Peronoplasmo- 
para caunabina) : in Italy, 107. 
Of Melon {Plasmopara cubensis) ; 
107. Of Onions: {Peronospora 
Schleideni), in Indiana, 422. Of 
Potato [Phyiophthom in/estans) ; 
“ New Era ” Var; immune to 
Attack, 138. Of Vine {Plasmopara 
vUicola), Comparison between Ef¬ 
fects of Coi>per Mixtures and Acid 
Mixtures, ,590; Copper Sulphate, 


Simple Solutions Control Method, 
822 ; Defence against Vine Mildew; 
Organisation by the Pliytopatho- 
logical Observatory of Turin 
(Italy), 925 ; Direct Bearers and 
their Resistant Qualities, PIcrault, 
1250 ; Downy Mildew in Austra¬ 
lia, 359; Downy and Powdery 
Mildews in E. America, 425 ; Ef¬ 
fect of Pruning on Resisting Po¬ 
wer of Grafted Vines, Prance, 1251; 
Prench Vines offering Relative Re¬ 
sistance to Mildew, 103. Hybrid 
Bearers and Resistant Qualities, 
303j 519? 770 ; Polysulphide Ac¬ 
tion, (Diver of Sulphur), 931 ; 

Mildew, Hop, {Sphaerotheca Humuli): 
Resistant Forms of Plop in Eng¬ 
land, 232. Wild Hop. of Japan 
{Humulus Lupulus var. cordifoUus) 
Attacked in England, 232. 

” Mindre applevecklaren ” {Enarmo- 
Ilia pyimivora{}) “ M. knoppreck- 
laren ” {Tmetocera ocellana), ” M. 
korsiiMjbcn ” {Loxia ciwvirostra), 
” M. margborreii ” {Myelophilus 
minor), 241. 

Mineola vaccinii : On Opiyooems macro- 
carptfrS, in XJ. S. A., 495. 

” Minnesota. No. 10x7 Var. Straw¬ 
berry showing SHght Resistance to 
Cryptoganiic Diseauses, 298. 

Miotropis sulcicrista: Nat. Enemy 
of Coleophora fusccdinella, in Swe¬ 
den, 6x5, 

Mirids, (Deaf Bugs): Heierocordylus 
malinus, Lygidea mendax, ’Neuro- 
colpus nuhilus, Paracalocoris colon, 
247. 

Mississipi: Aleyrodidae, 933, Ma- 
crosiphum ilUnbisensis, 367. 

Missouri; Macrosiphtm Ulinoisensis, 
367. 

Mites: Fam, Gamasidae ; On Field 
Mice in Italy, 13x8. Mite Disease 
of Potato, in Plawaii, 1314. 

Mixtures, Spra3dng : Comparison 
between Effects of Copper and Acid 
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Mixtures on Mildew of Vine, 590. 
lyitne Sulphur: (Spraying against 
Ftisicladium pirhmm var. Erioho- 
tryae, Injurious to J apaiicse Medlar, 
Formula of the Stazioiie di Agrumi- 
coltura of Acireale, in Italy, 599. 
Strong ly. S. Spraying against Cluy- 
somphahis dictyospevmi injurious to 
Citrus, 613. 

MjoBctistelbladlusen ’* {Rliopalosi’- 
phum lactucae)^ 241. 

Monellia cavyella : On Pecan in U. 
S* A*, 4^^* 

“ Mongoose ” (Herpestes) in Grenada, 
939 - 

Monilia sp.: Cause of vSpecific Gum- 
mosis of Apricot Tree in Italy, 
598. 

Monodontoments aereus ; Nat. Rnemy 
of Euproetcis chrysorrhoea in U. S. 
A., 1433. 

Monodora Myrisiica: Icerya seychel- 
larum in Uganda, 242. 

Mononychus punctum-album: On Ins 
florentinUf J, foeiidissima, I. ger- 
manicai I, Pseudacoms, in Heratilt, 
602. 

Monophlehm mdioni : On Unlciiown 
Plant in Uganda, 243, 

Monsoon Sorghiitti Crop : lyiable to 
Smut in Pres. Bombay, 1054. 

Montana (U. S. A.) : Harmful Weeds 
amongst Cereals, 639, Autographa 
caHlornim, loirz, 

Morganelh maskeUi : On dims etc. 
in S* Africa, 244. 

Morocco: Pyrus mamorcmls, 
stant to Drought, in ForcvSts of 
Mamora, 108G. 

** Morotbladloppan [Tnom vivi- 
dula), 24X. ^ 

Morotflugan {Psila fosae), 241. 

Moms\ In India: Almnplaim {Alm^ 
rcplatus) p0oHmf0ms and Diaku- 
rodas {Dialemopa) dec&mpuncta, 
933. In Japaii: MassaHa japo- 
nica and M* moHoola^ 102; No'- 
thop&Ulh m&rmk; Pki^Uosticta i 


[Phoma) huwacola : and Ustiilina 
Merit 705. In Uganda: Euleoa-' 
nium somcreni, 243. Morns sp.: In 
Jamaica : Pnlvlnaria cnpaniact 2^3. 
In Japan: Ifidicohasidinm Tmia^ 
kac, 705. Fti Uganda; Stictococ- 
ens diversiseta, 

“ Mosaic Disease: Of Sweet Potato, 
864. 

“ Mosca nera del hco *' {Lonchaea 
avistella)t 7x6. 

“ Mosca prieta [AleurocantJms ze/a- 
ghmi)t ri86. 

Mosquilla vastatvix ; Hemipteroii 
on Cacao in vState of Bahia (Bra* 
zil). 493 - 

“Mottled Deaf”: Of Citrus Plants, 
173 - 

” Mottling Disetise ”: Of Sugar Cane, 

1057- 

Mottling: On Citron Plants; In Ca¬ 
lifornia, X73, Composition of Ci¬ 
tron heaves at Various Stages of 
Disease, 743. 

“ Mullvaden ” {Talpa europaea)^ 24.x. 

** Mullvadssyrsan ” [Gryllotalpa gryh 
lotalpa), 241. 

Muvvaya sp. : Lepidosaphes pinnijon 
mis in S. Africa, 244. M. exo^ 
tied : Aknrolobus philippinensis in 
the PliilippintiS, 933* 

Mus agmrius : Bacilhis ” l/user ” 
Mtts sylvaticns : Backrium murist 
1316,1318. M us agresHst tn Sweden 
241. Mm arvat'k: Bacterium microti 
in the Carso, 

‘'Mwanga”, 

MycospJmcrelia: M, cilmllina (Stem 
Blight) ; On Watermelon, in U, S. 
A, 238. M. Horii ; On U/i^mspp. 
in Japan, X02. 

Mymvellosielldt 586. 

Myelophilus minor and M. piniperdu: 
On Forest Trees in Sweden, 241. 

Mymmidm^ X059. 

Myrica (?); Akuroplatus {Akuro-- 
phius) mincae in Georgia, 933* 

Myfmcopkila acmonm i Diving on 
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Formicidae (Gen. Camponotus, For¬ 
mica, Lasius, Myrmica, Tefra- 
morium, Solenopsis) in Herault, 
366. 

Myrobalan ; Verde-secco ” of Fruit 
Trees in Apulia, (Italy), 597. 

Mysore: Spike Disease of Sandalwood 
[Sanialum album), 5. Southern My¬ 
sore ; Coccidae ; Hemilecanium im- 
bricans on Cedrela Toona, 242. 

Mytilaspis {Lepidosaphes) citncola : 
On Dime Tree, at Accra (Gold Coast), 
242. 

Myxoinycetes: In Ceylon, 704 ; In 
Prov. of Verona, (Italy), 1172. 

Myzoxylus laniger (= Schizoneura 
lanigem). In Italy, 630. 

Myzus : M. cemsi ; On Cherry in On¬ 
tario, 247 ; On Lepidium apeialum 
(Secondary Plost). Colonies also esta¬ 
blished on Brassica arvensis. Cap- 
sella Bursa-pastoris, Erysimum chei- 
mntJioides, in Ontario, 368; On 
Wild Cherry in S. E. Russia, 1180. 

M. ptensoides : On Ferns at Kam¬ 
pala, (Uganda), 487, 

Naxai;: Coccids introduced in 1917, 
244. 

** Hatalino (Fig): Lonchaea aristella 
in Italy, 716. 

“ Ne Plus Ultra ” Var. of Peas Sub¬ 
ject to Fse^^domonas seminum, in 
England, 595, 

Necfohia mfipes ; Pest in Stored P''ood 
Stuffs in Java, 1438. 

Nectandra sp.; Aleuroplatus {Aleuro- 
plains) vinsonioides, in Cuba, 933. 

N. conacea: Aspiaiotus cydoniae 
and A. [Pseudaonidia) tesseratus 
in Jamaica, 242. 

Nectria : N. fusco-purpurea ; On Plums 
(var. Pond's SeedHng) in England, 
1424. N. Laii/yentiana ; On Su¬ 
gar Cane in Tropical and Sub- 
Tropical America Especially the 
W. Indies, 1057. Nectria (?) sp.; 
Nat. Enemy of Aspidiotus (Chry- 


somphalus) aurantii, in Brit. E. 
Africa and S. Rhodesia, 242. 

Negundo acewides : Damage done by 
Tarring Streets of Milan (Italy), 
5S4- 

Neomaskellia : N, bergii on Unknown 
Host ill Java and 933 on Wild 
Grass in Manila, Pliilippmes, N, 
comata, 933. 

Neomphaloidella ceyoplastae : On Cero- 
plasies galeatus, in Uganda, 243, 

Neotermes gestri : On Cacao in Sao 
Thome, 609. 

Nephelium Lit-chi : Pseudaonidia tri- 
lobiiiformis in S. Africa, 244. 

Nephrodmm sp.: Damage done by 
Tarring Streets of Milan (Italy), 
584. Lepidosaphes desmidioides in 
England, 485. 

Nephrokpis : Host of Hemichionas- 
pis aspidistrae attacked by Aspi- 
dio tiphagus lounsburyi, in Italy, 118. 

Nenum : Aspidiotus cydoniae on-Gold 
Coast, 242. A. {Pseudaonidia) 
trilobihformis, in Uganda, 242. 

Nettle Tree: Disease Observed in 
Italy, 1283. 

Neumaim, Bacillus of, 1316. 

Neurocolpus nubilus: On Apple, in 
Ontario, 247. 

Nevada (U. S. A.): Autographa cali- 
fornica, 1062. 

Nevis: Euscepes bafatae ; On Sweet 
Potato, 936. 

** New Eta" Var. Potato immune 
to Potato Blight (Phyiophthora 
infestam) imported into U. S. A. 
from N, Zealand, 138. 

New Plampsliire : Disease of Hemlock 
Tree [Fomitiporia tsugina), no. 

New Jersey : A leyrodidae, 933. Cory- 
thuca spinosa ; On Prunus sera- 

• Una, 717, Injurious Insects on 
Cranberry, Oziycoccus macrocarpus, 
495. Keithia Chamaecyparissi; On 
, Chamaecyparis thyoides, 1307. Ma- 
crosiphwn iUinoisensis, 367. Trioza 
alacris; On Laurel, 1064. , 
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New York, State of : Agriolimax agve- 
sU$, On Vegetables, 943. Atitogra- 
pha californica (?), 1062. Fomiti- 
poria tsugina, On Tsuga canaden¬ 
sis, no. Macrosiphum illinoisen- 
sis, 367. Tylenchus penetrans, On 
Roots of Viola spp, 491. Vini- 
feta Grapes and Mildew, 4 25. 

New Mexico: Rest and Smuts col¬ 
lected in 1916, 585. 

New South Wales: Kennedy a m- 
bicunda I/eguminous Plant inju¬ 
rious to Forest Trees, 239. 

New Zealand: Resistant Vars, of 
Wlieat io Rust, to Tilletia ievis and 
T. Tritici, and “ Ruakura Rust 
Resistant''. Oat,519. Aleyrodldae, 
933. Fungi: Puccinia Jlaheriae ; On 
Fcavcs and Stem of 1 -Ioheria popul- 
nea (Lacebark), 228. 

Nezam viridula of Pecan and Cow Pea 
causing ConiothyHum caryogenum, 
in Ckorgia, 927. 

Nicaragua: Acanthoscelides oUectus^ 
606. Ptychodes trilineahts onldg, 248. 

Nicotiana: N, I'abacum: Cercospora^ 
solanicola in Brazil, 1058, N, to- 
meniosa : Puccinia Nicotianae in 
Andes S. America, 926, Nicotiana 
sp.: Cefcospofa Raciborsh in Eri 
trea, 477. 

NigcUa : Aphis sp, in S. E. RtivSsia, 
tiBo. 

Nigeria: Bagnmopsis IHoscorme Pa¬ 
rasite oiDloscorm pmehensUis, 1304. 
Coccids/^i' 24 2." f/Physolhrips jmUi- 
mlae\%On Funtumia elastica, 937. 

Nigfospom Panid : On Wheat in 
Java, 1426. 

Nonne " {Lymantna monacha), 476. 

Norfolk Island: E%isccpes batatae on 
Sweet Potato, 936. 

Norway: Insects and Animals inju- 
•^rious to Cultivated Plants ,1916, 
476. Oat Vats: Resistant to lodg¬ 
ing, 853. 

NothopateUd moricoh: On Moms alba 
in Japan, 705. ; . 


Novkis cavdinalis : Nat. Eiieni}?' of 
Icerya pnrchasi, in B. Africa, 244. 

" Nsambyia " : Pulvinaria psidii, in 
Brit. E. Africa, 242. 

‘Nutman " (IJparis nionaoha), 718. 

Nut Weevils [Balaninm nuciim), 014. 

N3"a salaiid : Cocci da c\ 2 4 2. 

Nyslus ericae (= N. angustalns) False 
Chinch Bug : On vSugar Beets and 
Cruciferous Garden Crops, in IT. 8. A., 
X185. 

Oak : Coleophom fuscedinella ; in Swe¬ 
den, 6x5. Diaporlhe ialeola in Swit¬ 
zerland, 362. Dryohniz cvoaticus 
in S. E. Russia, xt8o. Grotvuso- 
my la flavicornis reared from a 1^- 
ralid leaf Miner in Wasliiiigloii, 
D. C. 934. Phyllaciinia suffulta, in 
Spain, 601. Porthetria dispar in 
Spain, 1432. See also Qucrcus. 

Oak Cossid {Cossttla magnifjca), 496. 

Oak Pruner [Elaphidion villosim), 
496. 

Oats; Agriotes Uneatus in Sweden, 
24T. Cicadiila sexnotata. Injuries 
in Sweden, 13x3. HydreUla grl- 
seola in Norway, 476. Eocust At¬ 
tacks in Capitauata, 19x7, X311. 
Norwegian Vars» Resistant to 
Lodging ", 855, Os^cinella fmt in 
Norway, 476, Tipula olerarm in 
Norway, 476. Varieiics resistant, 
io IJslUago Avenac in tl. S. A., 519. 
Ustilago Icvis in New McKieu, 
M)xb, 585. 

Ochra pulchella ; CeropJastes ficus in 
S. Afnca, 242. 

O&ymum sanctum : Cevoplasiodes ca- 
jani in Coimbatore, 242* 

Odontia : On Paspalum: 0 , smehari- 
cola in Porto Rico, XX7G. On su¬ 
gar Cane; 0 * Sacchari and 0. saC'- 
charicola in Porto Rico, 1x76; 
and in Tropical, Sub-Tropical Ame¬ 
rica, Especially the W* Indies, X057, 

'Oedipoda : In Capitanata (Italy), X3Xt* 

Oimticm i Hepiasmiem bmsiUensis and 
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Tetrasticus isis : Possible Parasi¬ 
tes in S. Brazil, 714. 

Oidium of Vine, {Uncimila necaior) : 

Gros Pinot Blanc Hatif Very 
resistant var., T05. Plybrid Bea¬ 
rers in Prance and tlieir Resistant 
OuaKties, 303, 519, 770. Lime Sul¬ 
phur Spray und Bordeaux Mixture 
compared with Polysulphide, 931. 
Resistant Vars : and Vars : liable 
to Attack, 519. On Vitus [here- 
mcea in U. S. A., 232. 

Oidium spp,: In Ceylon, 704 ; Oidmm 
farinosum, 630. 

Oklahoma: Macvos iphiim illinoisen, 
sis, 367. 

Olea ; 0 . chrysophylla ; Cecidomyidae 
in Pritrea, 945. 0 . europaea: Ce¬ 
cidomyidae in Italy, 945. 

Oleander ; Pseudoaonidia irilobitijor- 
mis in Uganda, 243. 

Olethreutes vanegana ; *On Fruit Trees 
in Italy; Morphological and Bio¬ 
logical Description, 611. 

Olive: Aleuvolohus olivinus, in Italy, 
933.’ Capnodium meridionale, in 
France, 821. Cecidomyidae, liv¬ 
ing on Olea chrysophylla in Eri¬ 
trea and on 0 . europaea in Italy, 
945. Lecanlum oleae, in France, 
821. Locusts in Capitanata, (Italy) 
in 1917, 1311, Opius concolor. 

Parasite of the Olive Fly “ Da- 
cus oleae , Acclimatisation Ex- 
peiinients in Italy, xcSr. Verde- 
secco” of P'ruit Trees in Apulia, 
(Italy), 497. 

OHve hly, [Dacus oleae ): In Italy, 
parasitised by Opius concolor, xx8i. 

Omphalchrysocharis petiolatus. Reared 
from an Oscinid: On a Daisy, at 
Wasiiiiigton, D. C., 934. 

Oncideres cingulatus : On Pecan in 
U. S, A., 496- 

Onion : Agrioies lineatus in Sweden, 
241. Autographa californica, in 
Brit. Columbia, 1062. Euzoa ex- 
cellens (Cutworm), in Brit, Colum¬ 


bia, 494. Insect Pests and Diseases 
in Indiana, 422. 

Onion IMildew {Peronospova Schlei- 
dem), 422. 

Onophilus caridei : Nat, Enemy of 
Pulvinaria flavcsceiis, P, minitia 
and P. platens Is in the Argentine, 
1308. 

Ontario (Canada) : Lepidium cerasi 
Secondary Host of Myzus cerasi 
(Colonies also established on Cap- 
sella Bursa-pastor is, Brassica ar- 
vensis and Erysimum cheiranthoi- 
des), 368. Pests on Fruit Trees, 
247. Principal Diseases of Vege¬ 
tables, 709. 

Oospora Scabies (Potato Scab); Use 
of Mercuric Chloride as Control, 
491. 

Opuntia monacantha : Coccus confu- 
sus capensis and C. indicus in S. 
Africa, 244. 

Orange see Citron Fruits. 

Orange Free State: Coccids introdu¬ 
ced in 1917, 244. 

Orange White Ply {Dlaleurodes [Dia- 
leurodes] citri, 476. 

'‘Orangegule hvetemyy” [Cecidomyia 
aurantiaca), 476. 

Orchid: Species living on Caesal- 
pin la coriaria, in the Dominican 
Republic, 1363. 

Or cus calibaeus : On Chrysomphalu^ 
dktyospe rmi, 118. 

Oregon: AlUographa cali/ornica, J0G2, 
Scolytid Beettc-s, T14. 

Organic Compounds, Toxicity to In¬ 
sects, 774. 

Orthe^sia insignis : On Coffee in vSao 
Thome, 609. In B. Africa, (Sporadic 
in Natal Midlands),244. 

OrlJwtomicus ornatus ; On Pinus pon- 
derosa in Oregon,- 114. 

Oscinella frit: On Barley and Oats 
in Norway, 476. 0. {Oscinis) frit: 
On Cereals in vSweden, 241. 

Oscinosema discreUm ; On Fruit of 
Wild Figs, in Italy, 249, 
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Osmaroma cemsifonms : Attacked by 
Septogloeum Nuttallii, in Vancou¬ 
ver Island, T03. 

Ostodes ^eylanica: AleiwoplaUis [Aleu- 
roplatus) iucism in India, 933. 

“ Qtaliitii Var, Cane vsn 1 > 

ject to Disease, in l^orlo Rico, 
1239. 

Otiorrhyjwhus sulcaius ; Parthonoge- 
netic Reproduction; Injuries to 
Vine in France; Comparison with 
0. cfihncolhs, 0, ligtistici and O. 
tufca^ 116. 

Oxycarenus hyalinipennisi On Cot¬ 
ton in Italian Somaliland, 1184. 

Oxycoccus macrocavp%is (Cranberry) : 
Fusicoccuni pulrefaciens (Blossom 
Fndrot, Stem End Rot or Endrot) 
in U, S. A., 237. Injurious Insects 
in U, S. A,, ^95, 

Oxytiris (?): On Field Mice, in Italy, 
1318. 

Oystersliell Scale (Lepidosaphes ulmi), 
247 » 495 - 

PACHYMERUf QllADRUIACULATUS : On 
Vigna Catjang ixi Trinidad, iiSa. 

Fachymufon vimdemmiae: On Lon- 
chaea aristella in Italy, 716. 

** Paerens blaerefot'' {Euthrips pyvi), 
476. 

Falmcfita vernata : On Apple, Pear 
and Plum, in Oxitario, 2*^17, 

Paheopus : JL cosHcollis : On Sweet 
Potato in Jam.aiea, <io8, P. dh- 
samac: On Tubers of the Yam, hi 
Jatuaiea, 93(>. P. gremdensis from 
Ckenada and P. subgmnulaius from 
St. Vincent, 609, 

Palm: Ps&udococcus nipm xn S. 
Africa, 24^ , Aspidiotus cyamphyUi^ 
A, laianiae, Chiomspis deniilobiSf 
Ck, suhstnata^ Qhrysomphalus die- 
tyosperm% and Ichnaspis longirostris, 
In Uganda 243. 

Panama: AUymdidae, 933. Ptycho- 
des ; On Fig, 248. 

Pandanus: Aspidiotus destructor on 


Cold Coast, 242, and in Uganda, 
242, 243. 

Panicum : P. barb inode : Tomaspis 
vavia, in Grenada, 939. P. ro- 
lonuni : Farm Weed in Sindh. 
(India), 484./*. latifolmm attacked 
by Asterina {Asterella) /tmtagina, 
in Porto liico, 103. P. repens: 
Uromyces linearis in vS. China, 350, 

Panolis griseovariegata : On Forest 
Trees in Sweden, 718. 

Papmer: P. somniferum ; Macrospo- 
sporium somniferi in Govt, of 
Podolia, (Russia), 340. Papavev 
spp.: Aphis acetosae in Egypt, 487, 

Pa pi ho thoantiades : On Citrus in 
the Argentine, jo(}5. 

Pavacaloooris colon : On Apple in 
Ontario, 247, 

Para Grass ” [Panicum havhimde)^ 
939 * 

Paraguay: Aleyrodidac^ 933. 

Parietavia officinalis: Reared from 
Pyrameis cardui, in Herault, 366. 

Parkinsonia aculeaia : Inglisia chdo*- 
nioides in Coimbatore, 242. 

Parlatoria: lu Jamaica: P. pergan- 
dei and P. clsyphly 244. In vS. AMca 
P. pergandei, P. protcus, and P. 
zizyphiy 244. 

Parodiella perlsporioides : On Des- 
modhim Inflonim^ in S. China, 
35 «* 

Paroubliulloppor " [Psyllas>ih}, 2.\i, 

" Parotigulliuyggau’' {Coutarlnia pyri- 
vara)^ 241, 

Parsnip ; A griotas Ikmalus in Sweden, 
241, Cmmporaila PmUnacMy Cy- 
Hndrosporium PmUnaoM Cylindro- 
sporium PasUnacaCy Erysiphe Po- 
lygonif PhyUachora PasHnacae^ Plas- 
mopam nivea and Ramularia Pa- 
stinacm in England, 825. 

Parthenogenesis: Parthenogenetic Re¬ 
production of Otiorrhyncus sul- 
catusy Coleopteron Injurious to 
Vine, in Prance, xx6. 

Parsnip Cankeror Parsnip Rust, 
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[Pastmaca sativa = Peitcedanmn 
sativum) f <S25. 

Pascarolo ” (Fig) : Lonchaea avi- 
Stella, in Italy, 716. 

Paspalum: Paspalum sp,; Soapierisetts 
vicimts 1063, Odo'tHia saccharic 
cola in Porto Rico, T176, P. disti- 
chum : Ustilagopsis deliqttescens, in 
Argentine, 179. 

Passer domesticus, in Sweden, 241. 

Passiflora: Aleuroplatus {Alenropia- 
tus) oculirenifoi mis in Brazil, 933. 
Pulvinaria jacksoni in Brit. B. 
Africa, 242. 

Pastinaoa sativa (= Peucedanum sa- 
tivum ): Diseases of Parsnips in En¬ 
gland 825. 

Patents, Review of: Control of Di¬ 
seases and Pests of Plants, 90, 
210, 337, 458, 566, 682, 809, 899, 
1030, 1155, 1277, 1406. 

Patte d’oie Red Grape, Var. offer¬ 
ing Relative Resistance to Mildew 
105. 

Paulownia sp.: Valsa Paulowniae in 
Japan,'705. P. tomentosa • Helicoba^ 
sidium Tanakae, in Japan, 705. 

Peach: Anuraphis persicae (= Aphis 
persicae). 630. Aspidiotus cyano- 
phylli in Uganda, 242, A, per- 
nicios'us, in Ontario, 247. Bac- 
teriosis, in Piemont (Italy), 925. 
Chrysomphalus dictyospermi in S* 
Africa, 244. Conotrachelus nen%-> 
pJiar, and Eccoptogaster ntgulostts, 
in Ontaiio, 247, Emascus defor¬ 
mans, 630. E. d, in Eritrea, 477. 
Hyalopterus pnmi, in N. Africa, 
487. Malacosoma americana, M. 
disstna, Sannmoidea exitiosa, Se- 
sin pictipes, Tmetocent ocellana, send 
Xyhna spp., in Ontario, 247. P^m- 
cinia Pnmi-spinosae, in Eritrea, 477. 
** Verde-secco ” of Fruit Trees in 
Apulia, (Italy). 597. 

Peach-tree Borer ” {Sanninoidea exi- 
iiosa), 247. 

Peanut: Resistance towards Sclero- 


imm Rolfsii, 478. Septogloenm Am- 
chidis in Java and Ceylon, 350. 
Cevcospora personata in S. Cliina 
and W. Indies, and Philippines, 
350. 587- 

Pear : Aspidiotus cydoniae, in Ban¬ 
galore, 242, Bacillus amylovonts 
13S. In Ontario ; Aspidiotus per- 
niciosus, Carpocapsa pomonella, Co- 
leophora fletchevella, Eccoptogaster 
rugulosus, Enocampoides limacina, 
Eriophyes pyri, Henierocampa le%i- 
costigma, Hyphantria cunea, Le- 
pidosaphes ttlmi, Malacosoma ame- 
ricana, M. disstria, Psylla pyricola, 
Tmetocera ocellana, Tortrix argy- 
rospila, Xylina spp, 247. (Popular 
Names See “ Apple "). Contarmia 
pyrivova and Sciurus vulgaris, in 
Sweden: 241. 

Pear Blight (Bacillus amylovonts), 
628. 

Pear Eeaf Blister Mite (Eriophyes 
pyri), 247. 

Pear Psylla, (Psylla pyncola), 247. 

Pear Slug, (Eriocampoides limacina), 
247- 

Pear, Wild: Damage done by Eo- 
custs in Capitanata (Italy), 13ii. 

Peas: AcanthosceVdes ohtecius, in 
Italy, 606. Autographa cahfornica 
in Brit. Columbia, 1062. Pseudo¬ 
monas seminum, in England; Re¬ 
sistant Vars: and Vars liable to 
attack, 595. 

Pecan (Carya olivaeformis ): Impor¬ 
tant Insect Pests and Their Con¬ 
trol, in U. S. A. (Pecan Bud Moth 
{Proteoptcryx bolliana ); P. Cigar 
Case Bearer (Co/eophom carvae- 
foliella) ; P. Eeaf Case Bearer, 
(Acrohasls nehulella) ; P. Nut Case, 
bearer (Acrobasis hebescella), P. 
Shuckworm, [Laspeyresia caryana), 
P. Weevil, {Balaninus caryae), 496. 
Nezara viridula and Kernel Spot 
(Coniothyrium caryogenum) in Geor¬ 
gia, 927. 
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Pcctinophova gossypiella ( = Gelc-^ 
cilia gossypiella) (Pink Eollworm): 
Orig*en of this Microlepidopteron, 
riijuries to Cotton, 3309. Spread 
in Egypt, 1356, vSee also Gdcchia 
gossypiella. 

Pediculotdes veniricostts : On Acantho- 
sceltdes obtectiis, in Italy, (job. 

Pclavgoaimn zonale : Damage done 
by Tarring Streets of Milan (Italy), 
5 ^ 4 - 

Penicillmm : On Field Mice in Italy, 
1318. 

Pennsylyaiiia: Macrosiphimi illinoise^i- 
sis, 307. 

Pemmelitni : P. parpureum : Cocorns 
teniiivalvaius. in Uganda, 243. P. 
spicatum : Puccinia purpurea, in 
Ph'itrea, <177. 

Pepper: Scaptenscus vicinus {West 
Indian Mole Cricket), in Porto 
Rico, 1063. 

Perezia : P. legeri : On Larvae of 
Pier is brassicae, 603. P. mesniU, 
n. sp.: On Larvae of Pteris hmssi- 
cae, in France, 370. 

Peridermium :P\ occidentals (~ Cronar- 
timii ocetdeniale) On Pinus edxUis, 
in Colorada, and on P. monophylla 
in Arizona, 1^28. P. rlhicola, in- 
New Mexico, 585. 

Pcfissocentms argentinae var caridei, 
in vS. Brazil, 714. 

Peronea mlnnta : On Oxycoccus 
crocarpus, in tJ. vS, A., 495, 

Pcnnioplasmopam\ P csm}iabma{ldwrp 
Miklciw), P. cubemis and P. Cel^ 
iidis; Observations in Italy, 307. 

Peronospom : P. pamsitica, (Downy 
Mildew), On Cultivated Crucife- 
rae, in IT. S. A, 594. P. SchUideni : 
On Onions in Indiana, 422, 

Perrisia chysophyllae, P. proxima, 
P, verrucosa : On Olea chrysophyUa, 
in Fritrea, 945. 

Peru: Weevils on Irish Potato Tu¬ 
bers, 93^- 

Feucedaifium sativum ,(« Pastinaca 


sativa) Parsnip Canker or Rust), in 
Fngland, 825. 

Pezomachus mstabilis : Nat. Enemy 
of Coleophora juscidinella, in sSwe- 
, den, 635, 

PJiacidiuni Gcmllhcriae : On Gaulihevia 
Shallow, Vanouver Island, 103. 

Phanerogams, Epiphytic: On Ca¬ 
cao, in State of Bahia (Brazil), 
493 - 

Phaseolus : P. muliifloms : Acantho- 
scelides obtecius, Distribution, and 
Morphological and Biological De¬ 
scription, 606. Ph, vulgaris. Di¬ 
sinfection of Dwarf Beans infested 
witli Acaiiihoscelides obtecius and 
Spevmophagus subjasciahts, 605 ; 
A. obicxtns in Italy, r>c»o. Pseudo- 
coccus vivgatus : On PToueh Beans 
on Gold Coast, 242. 

Pheidole ; P. pallidula, in ITerault, 
366. P. sp. associated with Aphis 
pheidole, in Rhodesia. 

Phevacoccus imolitus : On Auber¬ 
gine, in Madras, 242. 

Philippines: Aleyrodidae, 933. Casca 
luzonica, Endopliagous parasite 
of Schizaspis hbata: On Ficus 
noia in Los Banas (Lm^on Isle), 
Tobo. Cylds iurcipennis, On Sweet 
Potato, at Bay Laguna Prov :, 03b. 
Cucumber, (No, 37.700) introduced 
from vSeharunpur (India), Rcvsistant 
to Insect Attacks, 138. Ihmgi, 
587, 706. InjurioUvS Insects ami Di¬ 
scus; s of >Sweet Potato (“ Camole 
8O4. Leucama glmca : Used to 
Control Imperala atimdimcea (** il- 
luk'*), XX 23, and ./. exaltata (Co- 
gon Graas), 53. 

Phicum pratense: Resistance to Scle^- 
roHnia THfoUorum, 5x9. PhUum 
spp. Amawosoma [Cleigasim) ar-- 
millatum and A. flavipes, in Swe¬ 
den, 241, 

Phloeosinus : Ph, mstaius : On Abies 
nohilis, Chwmaecypans nootkatensis 
and Picea Engekmnni, Ph. dm-^ 



fahis : On Chamaecypavis nootkaten- 
sis ; Ph. pimciatiis ; On Chamae- 
cypavis Lawsonmncu C. nootkateiisis, 
Junipcrus occidentalism Lihocedfus 
decitrrens, Thuya plicata, in Oregon, 

114. Ph. fhuyae, parasitised by 
Scleroderma domesticum in Herault, 
366. 

Phobocampa sp.: Nat. Knemy of Co- 
leoplwra fttsccdinellam in Swcdai, 615. 

Phoem : P. abyssimca and P. dac- 
tylifera ; Graphiola Phoenicis, in 
Kritrea, 477. Phoenix sp. : Gva- 
phiola Phoenicis in F^ritrea, 477 ; 
Observations on Damage done by 
Tarring Streets of Milan (Italy), 

584- 

Phoma : Ph. Baldvatii; On Euphorbia 
T'lrucalhf 477. Ph. desirucUva ; On 
Tomato in Tunis, 1306. Ph. Un- 
gam : (Black Leg) On Cultivated 
Cruciferae, in U. S. A. 594. 

Phora fasaata : On Coccinella sep- 
tempuotata, in France, ir9. 

Phorhia ceparum: On Onions in In¬ 
diana (U. S. A.) 432. 

Phorocera saundersi : Nat. Enemy of 
Autogmpha calijomiam in Brit. Co¬ 
lumbia, 1062. 

Phthorimaea operculella : On Potatoes 
in California and Indiana, 1183. 

Phyllachora ; P. Co ids : On Co Lr La- 
cryma-Jobi : and P. Cynodontis : 
On Cynodon Daciylon. in S. China, 
350. P. Heraclei: On Heracleum 
Sphondilium (Cow Parsnip), 4 n En¬ 
gland, 825. P. orbicula : On Bam- 
husa Blumeana, in S. Cliina, 350, 
P. Pasiinacae : On Parsnip in En¬ 
gland, 825. P, Roystoneae ; On Roys- 
tonea regia in Cuba, 482. 

Phyllactinia suffulta : On Common 
Oak, in vSpain, 601. 

Phyllanthus myrtifolius : Dialeurodes 
(Dialemonomada) dissirnilism in In- 
<Ha, 933 ' 

Phyllohius sp.: On Fruit Trees in 
Sweden 241. 


PJiylloscehs air a (Cranberry Toad- 
bug), On Oxycoccus macvocavpus in 
U. S. A., 495. 

Phyllosticta: P. cicenaa, 1177. P. 
ciiricola and P. c^trvaiispora (Kass- 
hoku-komani-bosliibyo); On Citrus, 
in Japan, 102. P. {Phoma) ku- 
wacola: On Moms aJha^ in J apan, 
705. P. Rahiei : On Chick Pea, 
Specific Agent of Rabbia”, in 
Italy, 1177. 

Phyllotreta sp. ; On Cabbages and 
Turnips in Sweden, 241. 

Phylloxera: Direct Vine Bearers, 
and Resistant OuaHties, in France, 
T250. in State of N. York, 425. 
Selection of Plants Resistant to 
Diseases, and Animal Pests. Ex¬ 
periments in Germany, and Re¬ 
sults, in U. S. A., France, India, 
Australia, N, Zealand, E. Indies, 
and Russia, 519. 

Phylloxera caryaeccmlis (Hickory Phyl¬ 
loxera) : On Pecan, in U. S. A., 496. 

Phymata noualhieri: On Melia sem- 
pevvirens Nat, Enemy of Musoa 
domesticarn In Mexico, 722. 

Physokermes abietis : On Spruce in 
B)ngland, 485. 

Physopus : P. robxistus on Legumi- 
nosae in Sweden, 241. P. ruhvocin- 
ctus On Cacao, in State of Baliia 
(Brazil), 493. , 

Physothrips : P. fimtumiae ; On Fun- 
iumia elasiica in S. Nigeria and 
XTganda, 937. P. kelly anus : On 
Acokanthera spectahilism Melianthus 
(?) and Hypochoeris mdicata^ in 
Australia, 937. P. lejroyi and P. 
setiveniris : On Tea in India, 941. P. 
marshalli : On Potato etc. in Gold 
Coast, 937- 

Phytalus georgianus : On Oxycoccus 
macvooarpus, in U. S. A., 495. 

Phytoecia cylindfica : On Carrots in 
Sweden 121, 

Phytopathology: Observatory of Tu¬ 
rin (Italy); Service of Preventive 
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Detelcioii against Vine Mildew, 
9 - 25 - 

Phyiophthofci : Resistant Vars of Po¬ 
tato, 51 P. Faberi: On Ca¬ 
cao in State of Bahia (Brazil), 
49 P. injestans; “New I$ra ” 
Var. Potato innnune from Potato 
Blight, introduced into U, S. A. 1:38. 

Pica pica %Skatan ”) in Sweden, 241. 

Ficea : In Oregon (IT. S. A,); P. /i«- 
gelmanm ; Defidroctonits efigelmannu 
Eccoplogaster unispinosus^ Ips cae- 
lakis var. and Phloesinus enstatas, 
XI4. P. sitchefids : Dendroctonns 
obesus, Dolurgus pumilus, Ips in- 
termptus, I, ceweinmis^ niidPiiyop- 
thorns puncticolhs, 114, Picea sp. : 
Pityophthorus nitiduhis, 114. 

Pieris brassicae : Pcves'ia legeri^ 603 ; 
Perezia mesnilu 370 ; and Pimpla 
alternans, 366 ; (Parasites on Lar¬ 
vae). 

Pine : Coccus resimftans : On Scotch 
Pine, Cluster Pine and Spruce, 
1219. Evetria buoliana, Microle- 
pidopteron Injuries in France, 948, 
T061. Tumours of Cluster Pine 
{Pinus Pinaster), in France, Ooo. 
Use of Bats in Control of Insects* 
Especially Tortiicidae, Evetria {Re- 
tinia) resineila, E. huoliana and 
E. ktrionana in France, 1061. 

Pine: Coccus restulfIans, i2ig. 

Pineapple; Psethdococcus bronwliac in 
Uganda, 243. 

Pine Apple Disease: Of v^ugar Cane 
{Thielaviopsis paradihva), 1057. 

Pink Bollwonn (PecUnophora gossy- 
piella ): On Cotton, 1309. 

Pinnaspis aspidistme: In Oreen houses, 
vS. Africa, 244. 

PinoH '' Var. Bean subject to Acan- 
thocelides obtectus, 606. 

Pihon Blister RusP* {Peridermium 
occidentaU), Pihon Fines, (Pinus 
cembroides, P edulis, P, monO'- 
phylla and P,, quadrifolm^ in Ari¬ 
zona and Colorado, 1428. 


Pinot blaiic Chardonnay, P. blanc vrrd, 
F. (Gros) blanc hatif, P. iioir, P. 
Renevey ameliore and P. iioir vSaint- 
Laurent, hVeneh Vines Immune 
to Mildew, ro5. 

Pinus: P. Armandi. P. Ayacahtnie, 
P. Buiigeana and P. Cembviu Im¬ 
mune to Evetria huoliana At¬ 
tacks, and P. Balfoimana, liable i<» 
attack, France. P. cemhwides (Pi- 
non Pine), in Colorado and Arizona, 
J428. P. contovta: Conophthora sp.: 
Dendrociomts monticolae, D, va- 
lens, Gnalhotriolms relusus, Hylur- 
gops lecontei, Ips concivmts, L 
cmavginatus, I. radiatas, L inter- 
punctatus, Pityophthorus puutiicoC 
lis and Trypodendron rufi tarsus, 
in Oregon, E. buoliauti in 

France, 9.48. P. Coulter I : A. buo- 
liana, in France, 948. /i densi- 
flora: Ccrcospora Pim-de ns florae, in 
Japan, 705. P. edulis: Per Her- 
mium occulentale, in Coloratio, 3428. 
P. excelsa ; Immune to E, Into- 
liana, in France, c).pS. P. ha- 
lepensis : Myrmccophila acervomm 
on Bark with Cremaslogaster seu- 
ielhtfis, in Hcrault, 366. P, Jej- 
freyi : E. huoliana in hVance and 
P. horaiensis, immune, 948. P, 
Lambeytiana : Dendroctonns nwn- 
ticolae, in Oregon, np l\ l\artGio, 
and ,/i Laricio, var. aitslriaca, 
948. P. leiophylla : E, huolimm, 
in h'rauce, 948. P, momflhyllH : 
E. buoliana, in France, 948, and 
Peri dor mhmi occidenkik in Ori- 
zona, 1428, P, monikoki and 
Flylurgops rugipemis in Oregon, 
114, P. monticola : Immune to 
£, buoliana in France, 948. P, 
muricata and P. Pinaster; IE buo- 
liana in France, 948. atid P. par- 
. viflora, P, pentaphylla, P, Feme, 
Immune, 948, P. Pinaster ; Tu¬ 
mours of Cluster Pine iti h'rance, 
948* P, ponderosa ; Deudrocionus 
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brevicornls, D. monticolae, D. va- 
lens, Gnathotnchus rehtsus, Hylur- 
gops S'Ubcostitlaihts, H. lecoiitei, Ips 
emaygmafMS, Ips ti. sp. H. latidens 
I. oregona, I. radiata, Orthotomlms 
ornatus, Pityogcnes canmilatns in 
Oregon, 114. E. buoliana, in France, 
948. P. ponderosa var. Malletii: 
E. buoliana in France, 948. P. qiia- 
dnjolia, 1428. P. rig Ida, P. Stru- 
hits, P. sylvestris, P. sylvestris var. 
rigensis. Immune, and P. Sabi- 
niana, P, Taeda, P. Thunbergii, P. 
uncinata P. Wilsoni, P. yunna- 
nensis, x\t-tacked by Evetna btio- 
liana, in Prance 948. P. yaima- 
nensis : Ips confusus, in Oregon, 
114, 948. Pinus sp.; Pityophthorus 
nitidiilus and P^i., conjertus, in Ore¬ 
gon, 114. 

Piper Beetle: Aleuvocanthus nubilans 
in India, 933. P. nigrum (?): Aleuro- 
canthus piperis in India, 933. P. n- 
irofractum and Piper vsp.: Actino- 
dothis Piperis in the Philippines, 

537- 

Piroli (Bean): Acanthoscelides ob- 
tectus, 606. 

Pissidooystia oxycarenidis : Nat. Fn-.- 
my of Oxycarenus hyalinipeums, in 
Italian Somaliland, 1184. 

Pistachio: Megastimus ballesirerii 

(= Trogocarpns ballesirerii). In 
Sicily, 831, 

Pistol Case-bearer {Cokophora mali- 
vorella), 247. 

Pistacia Terehinilius and P. vera, 831. 

Pimm sativum: Acanthoscelides ob- 
tectus, in Italy, 606. Pseudomo¬ 
nas scminum, in England, 595. 

PUtosporum undulatum: Helicobasi- 
dium J'anakae, in Japan, 705. 

Piiymys savii : Bacterium murisep^ 
ticum. Specific Agent, of this In¬ 
fections Disease of Field mice, in 
ApuHa, (Italy), 1187. Biological 
Control, ^ in Capitanata, (Italy), 
1318, Preparation of Active Vitus 


against Field Mice, and Method, 
of Appl;3Hbig it in Infected Fields, 
3316. Susceptibility in Apulia to 
certain Micro-organisms used to 
Control these Rodents in the Fields 

T317- 

Pityogeues : P. cannulatus : On Pinus 
ponderosa in Oregon, tE4. P. dial- 
cographus 718: Pityogenes spp. on 
Forest Trees in Sweden. 241. 

Pityoktaines jasperi : On Abies gvan- 
dis and A, lasiocarpa, in Oregon, 114, 

Pityophthorus : P. confertus, Reared, 
from Pine Cones, P. confinus, P. 
nitidulus; On Pinus Pioeci and 
Pseudotsuga, P. pubipennis ; On 
Fraxinus oregona and Otiercus Ger- 
ryana, P, punchcoUis ; On Picea 
sitchensis and Pinus contorta, and 
Pityophthorus n. sp. ; On Abies 
grandts, and A . nobilis, in Oregon, 
114. 

Plagia americana : On Autographa 
californica, in Brit. Coliim ia, 1062. 

Plants, Ornamental \ Aphis matthiolae, 
in Egypt, 487. Ischnaspts longi- 
rosiris, in S. Africa, 224. 

Plants, Pot: Pseudococcus adonidum 
and Saissetia hemisphuerica, in S. 
Africa, 244. 

Plasmodiophora Brassicae : On Cul¬ 
tivated Cruciferae in U. S. A., 
594. vSelection of Resistant Vars : 
of Swede, in Denmark, 282. 

Plasmopara : P. Celfidis and P. cu¬ 
be ns is, in Italy, 107. P. nivea; 
On Parsnip, in England, 825. 
P. viticola (Downy Mildew), in 
Australia, 359. 

Plaiamis ; P. orientalis : Damage 
done by Tarring Streets oC Milan 
(Italy), 584.P. racemosa (Sycamore); 
Stomacoccus platani in California, 
123. 

Platypus wilsoni : On Abies grandis, 
A. nobilis, Pseudotsuga taxi folia, 
and Tsttga heterophylh, in Oregon, 
X14. 
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Ph'CoiUS, 1061 . 

Pleospora : On Cereals, in Norway^ 
,^76, P, ^mminea', On Barley; Di¬ 
sinfection of Seed, in Denmark, 
1302. 

Plonimonsiekeln ” (Hoplocampa mi- 
mil a), 2.^11, 

Plum : J, pnmiclla^ in Bril. E. Africa, 
4S7, Common Posts in Ontario; 
Alsophila pometana, Aspidiotns per- 
niciosus^ Cerasa htthahis^ Coho- 
phorafletcherella^ Conoivachelus ne¬ 
nuphar, Hemerocampa leucostlgma, 
Lepidosaphes ulmi, Malacosonmmne- 
rlcana, M. cUsstvia, Paleaenta im- 
nata, Tetvanycims pilosus (2\ mv- 
iilaspidis ?) Tmetoeem ocdlana, 'Por- 
inx argyvospUa, Xylimi spp., 247. 
Hopiocmnpa mhvitta. in Sweden, 241. 
Near la fusco-purpurea, On Var: 
Ponds seedling;, in England, X424. 
Olethrenhs variegana, in Italy, 6xi. 
l^lum Curoulio {Conoirachelus ne¬ 
nuphar), 247. 

Plumeria sp.; Akumtlmms {Aleura- 
thnms) floccoosus, and A, (A,) 
howardl, 933. 

Plutella mamlipennis: On Cabbage 
and Turnip, in Sweden, 2.| r. 

Poa ahyssinica (= Emgrostis abessL 
nica) : (Jromyces pedicel tains, in 
Trasnvaal, 1427, Poa serotina : Rc- 
vsistance to Sclemlinla IVi folio- 
rum, 319. 

Podosphaem humtvicha. 630. 

Ikdvillo llmnid Ckiugrcno (Jitw- 
ierhmi mmmkmmi (?), 1057. 
P‘*olychro$is holrmm, in PVance Com- 
patisou treatments witli Sulplmr, 
14 tnc Sulplmr and Polysulphide 
Sprays, 93 c. 

Polycystm clypeaim : Reared from 
Leaf Miner on Mai^e in St, Vincent, 

. 934 « 

Polygonum^^r, UsHhgo Koordersiam 
in S. CMnaj 3j5o, P, Convolvulus 
(Wild .Buckwheat) Amongst Ce¬ 
reals in Montana, 639. 


Polyporas Copeae : On Coffee in 
Uganda, 228. 

Polysuipliide: P'Kperinieiits on its 
Effect against Oidiuni of the Vine, 
ill France, 831. 

Pomegranate: Ctvtus devastator in 
Florida, J437. 

PopiUm if emu la : Pirsandla Popuil, 
in Podolia, 340. 

Poria hvpolahritia : On Hevea hrasi- 
liensis, in Malaya, 1295. 

Pofthetria dispar : Anasiatus bifa- 
saatus, Aioposomoidea ogimae, Sciie- 
diHs hmanae and Tyndarichus sp* 
in Sjiuin, 1432. 

Porto Rico: Alcyroduiar, 933. Aste- 
riiia {Ashrella) fumagiua ; Oii Paua- 
cum tat I folium, in Maricoa, 103. 
Scapieriscus vicinns, (WevSt In¬ 
dian Mole Cricket), injurious to 
Crops, 1340. Sorghum halcpense 
(Johnson Grtuss); Weed causing Da¬ 
mage, 1430. vSugar Cane; Diseases 
of, 1057; Resistant Vans., 1239 ; 
Odontia Sacchan and 0 . saccha- 
ricola, 1x76“. Otahilu or ** Cixua 
blanca Var. attacked by Disease, 
1239. Sweet Potatoes ; Cylas for- 
micarins, and Control Methods, 
3434 E'ltscepes Imktlac in jMaya- 
guez. 93^* 

Portuguese Congo : Aspidoproefns ar- 
matus ; On Tret^ of Unknown Spe¬ 
cie,s, San Salvation 242. 

Potato: Agriolimaxagresik and Agvio- 
iv$ juaucas (?) in N. York Slate, 
913. Agrhles limakm, in Sweden, 
241. Antographa calif or mm, in 
Brit. Columbia, 1062, Black 
Leg ; Caused by Bamilm airosep- 
tiem in Lancashire: England, and 
by B, mekmogenes in Ireland, 35-^. 
Chrysophlyctis mdohiotica, Resis¬ 
tant Vars. in IT* S. A., 5x9. Fusa- 
fimn spp. Resistant Vars* in Ger¬ 
many, 519. Umax agreslis, in 
Norway, 476. Mite Disease, in 
Hawaii, 13x4. Oospom Scabies (Po- 
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tato Scab), Use of ^^Iercuric Chlo¬ 
ride, in U. S. A., 491. PJiom 
Jasciata (Parasite of Coccimlla 
iemp'imctata)^ in Prance, 119. Phy- 
sothnps marshalli : On Gold Coast, 
937. Phthorimaea opevmklla. In 
Indiana, (U. S. A.), 1183. Phyto- 
phthora in/estans, In Europe, 519 ; 
New Era Var. (from N. Zealand) 
introduced into U. S. A., Tnnnuiie, 
138. ScapUnscus viciims, (West 

. Indian Mole Cricket), in Porto 
Rico, 1063. Synchytnum endobio- 
ticum in Norway, 476. Tylenchus 
penetrans, New Nematode Parasite 
in Michigan, 491. Weevils ; On Irish 
Potato Tubers, in Argentina, Bo¬ 
livia, Chile, and Peru, 936. 

Potato Scab {Oospora Scabies), 491. 

Potato Tuber Moth {Phthorimaea opeV’- 
ciilella), 1183. 

Potet kraeft ” [Syiichytrium endo- 
bioiictmi), 476. 

Powdery Mildew : On Cruciferae [Eri- 
syphe Poly go ni), 594* 

Premici'' (Large WMte Bean), in 
Tuscany; Acmthoscelides obtectus 
(Bean Weevil), 606. 

Premnotrypes solani : On Irish Po¬ 
tato Tubers, in Peru, 936. 

Primula sinensis': Damage done by 
Tarring Streets of Milan, (Italy), 584. 

Princes Island; White Ants, 609. 

Prishphora app&ndiculata ; On Goose¬ 
berry, in Sweden, 241, 

Privet: Siphocoryne Ugustri, in Swe¬ 
den, 24X. 

Procryphalus aceris. On Acer macro- 
phyllum, in Oregon, 114. 

Prospaliella fasciata: Nat, Enemy of 
Chrysomphalus dictyospermi living 
on Sansevieria arborescens, in Italy, 
118. 

Proteopteryx bollimia (Bud Moth) 
On Pecan, in U. S. A., 496. 

Protopulvimria pyriformis ; in S. A- 
frica, 244. 

Protozoa: On Field Mice, in Italy, 1318. 


Primus : Corythuca spimtlosa ; On 
P. seroitna, in New Jersey, 717, 
Helicohastdium Tanakae: On P. Ar- 
meniaca var. Ansu, P. donannm^ 
(= p. paniculata), P. Mume, P, sail- 
ciua, in Japan. Hyalopterus pmni, 
Hyal. anmd'ims, Hyal phragmiti- 
cola) : On Pvunus spp, in Eg^^'pt, 
487. Olethfelites variegaiia on P. 
Avium, P. Cerasns, P. insititia, in 
Ital}?', 611. Pitccmia heterosporay 
On P. Persica, in S. China, 350. 
Septohasidium Acaciae; On P, Per¬ 
sica and P. sahctna, in Formosa, 
705. 

Pseudaonidia : P. baikiaeae; On Bai- 
kiaea sp. in Uganda, 243. P. tri- 
lobitiformis ; On Mango and Olean¬ 
der, in Uganda, 243 ; On Nephe- 
liimi Lit-chi, in S. Africa, 244. 

Pseudaphelimis caridei: Nat. Phiemy 
of Pidvinaria flavescens, P, mUmta 
and P. pi a tens is in Argentina, 1308. 

Pseudococcas: In AErica Biit. E., Ps. 
citri, on Citrus, 243. In Africa S., 
Ps. adomdum, on Pot Plants; Ps. 
aunlamtus,Ps. bromeliae, Ps. hurne- 
roe ; Ps. citri, On Citrus, 244. Ps. 
capensis, on Vines, 244, Ps. citri, 
var coleorum, on Coleus, 244. Ps. 
capensis on Vines, Ps. filamen- 
fosus on Citrus and Grevillea, Ps. 
fnigilis on Citrus, Ps. nipae, on 
Palms; Ps. sacchari, Ps. virgatus, 
Ps. hymemcleae on Unknown 
Plant in Transvaal, 242. On Gold 
Coast, Ps. virgatus \ On Colocasia, 
French Bean, Jatropha, Curcas 
Oleander, Salonica (Creeper), 
242. In Guian^ Brit: P. sacchari On 
Sugar Cane, 242, In England, Ps. 
longispinus ; On Banana ; Ps. Ion- 
gispinus, var. latipes n. var. ; On 
Fuchsia and Cacti, P. newst&adi, 
on Fagus sylvaHca, and P. walkeri, 
485. In Madras, P. sacchari; On Rice 
242. In Nigeria S., .Ps. virgatus. On 
Cacao, 242. In Uganda: Ps. hrorm- 



liae; On Pine Apple; Ps. dirt. On 
Coffee Cacao, Orange and Lemon, 
243, anti On Undertermined Plant, 
242; Ps. virgainSf on Coffee, 242, 
243. In IT. S. A. : P. adonidmn; 
On Cranberry, 495- 

Pseudohylesimis : In Oregon : Ps. gvi- 
sens ; On PseudoIsnga iaxijolia, 
Ps. laticolHs; On Abies nohilis and 
A. ktsiocarpa. Ps. nebttlosus; On 
Pse^icLotsugu taxifolia, Ps. nohilis 
On Abies nohilis. F. sericens, var. on 
Pseudotsuga UixifoUa. Pscttdohylesi- 
mis, n. sp. ; On Cedrus Libani, 114. 

Pseudomonas : Ps. Aveiiae^ 593. Ps. 
Ciiri; On Citrus sp. in v^, Cliiiia, 
350. Ps. desimetans ; On CarroLs 
in Norway, 476. Ps. Hyacinthi 
(Wheat Bacillus), 592. Ps. se- 
mimmi; On Peas in lingland, 595. 
Ps. Tritici; On Wheat, in Punjab, 
592. 

Psendomphale eiidami ; Reared from 
Larvae of Eudamus proteus in 
St.'Vincent, 934. 

Pseudotsuga, sp.; Pityophthoms nitidu- 
hiS, in Oregon, 114. Ps. iaxifolia: 
Dendvoctonus pseudeisugae, Pryo- 
coetes autographus, Dryoc. pseudo- 
tsiigm, Ecooplogaster unispinosus, 
Gnaihotneus retusus^ Gn. sulcafus, 
Ips mncinmis, Platyp%is wilsoni. 
Pseudohylesimis nebulosus, Ps. gri- 
seus, Ps. serlceuss and Ps. seticeus 
var. Tomictis (Hyhstes) nignnus, 
"PrypOilmdroHi n, sp. Xylehoms 
xylogmphus, in Oregon, 1x4. 

Psidium sp.: Aieufoplaius (Aleuro- 
platus) vafiegaim in Costa Rica, 
933* Guajava see Guava. 

Psila rosm : On Carrots in Sweden, 
241. 

Psocidae, 1059. 

Psylla : Ps. mail and Ps. spp.; On 
Fruit Trees in Sweden, 241. Ps. 
pyricoh. On Feat in Ontario, 247. 

Phrp: Damage done by Tarring 

■''/-Streets of- (Italy),' 584., - ' 


Ptevodinea (Pier/ms) rihcsii ; On Goose¬ 
berry ill Sweden, 241. 

Ptevomahts : P. caridei Nat, Liiem3^of 
Papilio tJioaniiades, in the Argen¬ 
tine, T065. P. cgregius\ Lclopa- 
rasite, on Larvae of Eupvociis 
chfysorrhoea, in IT. vS. A., 1433. 

Piychodes trihneatus, (Three Lined 
Fig Tree Borer) in U. S. A,, 2.|8. 

Pttccinm : P. Asparagi ; Selection of 
Resistant Asparagus Vars. in Mas¬ 
sachusetts, 25S, 519. P. Bevkheyao ; 
On Berkheia Speke ana, in Uganda, 
228. P. camhucae ; On Marherea 
editlis, in Brazil, 586. P. Coreopsi- 
dis ; On Coreopsis, in Uganda, 1293. 
P. Cvnodontls; On Cynodon J)aciy^ 
/o;/., in vS. China, 350. P. i^ramimsy 
Decree, giving Measures for Con¬ 
trol by destroying Plants of Ber¬ 
ber is vulgaris, in Norway, .i7t>. 
P. grumixamae; On Hugeuia bra- 
silieusis, in Brazil, 580. P. he- 
ierospora ; On Pnmus Persica in 
8. China, 350. F. Hoherlac ; On 
Eohoria populuea, (Lacebark), in 
N. Zealand, 228. P. Malvaeea- 
nun ; On Mahm sy Ives iris and 
Malvastruni capitatmn, on the An¬ 
des (S. America), in Chile etc, 926. 
P. pmilensis ; On Capsicum annum 
in Brazil, 58O. l\ Primi-spina- 
sae; On Peach 1 \ purpurea; On 
Ddari. in h)ritxva, 477. P.Pihes; 
Resistant Types of (Gooseberry in 
U. S, A,, 519. P* Si mas a ; On 
Hrewevki BurcMlU, in Brazil, 58r>. 
Puccinia spp.; on Cereals in Nor¬ 
way, iriticina (Brown 

Rust) ; Spelt Vars; from Turke¬ 
stan and Samara very subject to 
Disease, 5x9. 

Pucciniosira Dissotidis : On DissoHs 

‘ incma md DissoHs sp in Uganda, 
228. 

Fulvinaria : P. beiulae, 244. P. hur*^ 
killi ; On Zkyphus vSp. in Coim¬ 
batore, ,242. P. cameliicola; On 
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Orange in France, cS2i. P. cupa- 
niae ; On Ficus sp. and on Mul¬ 
berry ill Jamaica, 2zj2. P. fla^- 
vescens ; On Lemon in Argentina, 
1308. P. • jacksoni ; On Eninthe- 
mum bicolor in Uganda, 243 ; and 
on Granadilla in Brit. B. Africa, 
242. P. mimita ; On Schinus de- 
pendens and P. platens is ; On Em- 
gema sp. in xlrgentina, 1308. P. 
psidil ; On AUernanthera versi¬ 
color, Coffee, Dolichandrona platy- 
calyx, Funlumia elastica. Guava and 
Tea, in Uganda, 243. On Coftee 
in Brit. B. Africa and Uganda, 242 ; 
On Guava in S. India, 242. On 
Mango, in Coimbatore, 242. On 
Nsambyia in Brit. B. Africa, 
242. P. suhtervanea ; On Roots 
of Chrysantliemum, in Uganda, 
- 243 - 

Pun jab (India) ; Pseudomonas Tritici, 
on Wheat, 592. 

“ Putnam Scale ” (Aspidiotus ancy- 
lus), 495. 

** Putzclieere ”, White Grape, Of¬ 
fering‘Relative Resistance to ‘Mil¬ 
dew, in France, 105. 

Pyralis : Of Apples [Carpocapsa po- 
monella, 366, 612, Of Chestnuts 
(C. splendana)^ 1066. 

Pyrameis cardui : On Parietaria offi- 
cmalis, in Herault, 366. 

PyrrJmla pyrrhula : in Sweden, 24T, 

Pyrus : P, commtmis: Okthreutes 
varkgma, in Italy, 611. P, Ma- 
hts ; Helicobasidium Tanakae in 
Japan, 705. P. mamorensis ; Re¬ 
sistance to Drought, in Morocco, 
1086, P, ovoidea. Probable Parent 
of Kie^ffer Blight Resistant Pear 
{Bacillus amylovorus ); and P. 
phaeocarpa immune Var (?), 628. 
P. sinensis : Helicobasidium Tana- 
hm, in Japan, 705, 

Pythium de Baryamm Damping 
off ”), 1305, Tobacco, in Mauri¬ 
tius, 942. 


OuEBNSivAND : Devihs Fig {Sokmum 
largiflovum). New Weed, 364. Le- 
pidiota albohirta and L. ivenchi, 
on Sugar Cane, 246. Physoihvips 
kelyanus ; On Acokanthera spec- 
iabilis in Brisbane and on Helian- 
hus sp (?) in the North, 937. 

” Oueima ” of Cocoa, 493. 

Quevcus : 0 . agrifolia : Ahuwpla- 

tus {AU%ivoplatus) coronatus in Ca¬ 
lifornia, 933. O. alba : Adncus 
gemmifovmis, iii'N. Jersey and N. 
Y, and in Illinois, 124. O. hyevifolia : 
Dryophanta floridensis in Florida, 
124. 0 . chrysolepis : Closterocerti^s 

utahensis {Cl. californicus) Reared 
from Symydohi'us chrysolepis, in 
California, 934. 0. digitata : Dryo- 

pliania floridensis iii^ Florida, 124. 
Q. Gerry ana : Piiyophthorus puhi- 
pennis and Xylehovus xylographus 
in Oregon, 114. O. myvtifolia: 
Andvmis myrtifoha ; in Florida, 
124. (), pahistris : Resistant Var. 
to Phyllactima suffuUa in Spain, 
601. Q. peduncidata and Q. puhe* 
scens : Diaporthe faleola, in vSwit- 
zerland, 362. Q. rubra : Biovhica 
caepulaefovmis, in Illinois, 124 ; Q. 
rubra var. amevicana ; ^ Resistant 
to Phyllactima suffidta in Spain, 
601. Querctis : Ampkiholips ni¬ 
gra, in Mexico, 124, and Hadronema- 
orbiculare, in the Philippines, 587. 
Q. sessUiflora: Diaporthe laleola, in 
Switzerland, 36 2. 

Quillaja Saponaria : Almroparado.vus 
punctahis in Chile, 933. 

“ Rabbia pb;tv Cicciv“ Rabbia ” 
or ” Anthracnosis of Cliick Pea 
{Phyllosticta Rahiei), 1177. 

Radulella aureocepkala : On Olea chry- 
scphylla, in Britrea, 945. 

“ Ragbroddfiugan ” {Hylemia coarc- 
iaia), 241, 

** Railroad Womi ” {Rhagoletis 
monella), 122. 



Rakan [Corvvs jru^Uegiis), 2^i. 

Ramulana : R. Clemafidis : On Cle¬ 
matis ligitsticijoha, ill Montana, 103. 

R. Pastiiuicae : On Parsnip in En¬ 
gland, 825. 

** Raudiga adesknapparcu ” {Agyio- 
tes hneatus), 2.^1. 

Raphamis saiivus : Siphocoyyne (Aphis) 
pscudohmssicae, in U. S. A. and S. 
Africa, 487. 

Rapssugaren ” [Envydema oknicea, 
241. 

Rats, While: Bacterimn typhi-nin- 
rmm (?) in Rome. 131S. 

Red Astraclian’ ’ Var. Apple Atta¬ 
cked by Rhagoletis pinnoneUiu in 
Brit! Columbia, 122. 

** Red Leaf >Spot of Sugar Cane (Evio- 
sphaeria Sacchavi). X057. 

Red R<it of Leaf vSlieath ’'of Sugar 
Cane, (Schvotium RoIJsH), J057. 

Red Shouldered Shot-hole Borer ([Si- 
noxylon] Xytohiops hasUavk)^ on 
Pecan, 496. 

Red Spider [Totranyclms pilosus 5= T, 
mytilaspidls), 247. 

Red Spot of Leaf Sheath, of Sugar 
Cane, (Cercospom vaginaf?), 1057. 

Red Striped Fireworin ” (Gelechia 
tfialhamacAddla) , 495 . 

Rednviolm lems : On Blksiis leuev- 
pUms in nihiois, 1*131. 

Reseda lutea : Rhytidodeus plieatm. 
in Herault, (>02, 

Resistance of Plants: A^^yanAl^Js spp, 
and A . tangutica : To Drought and 
Cold in Prov. Konsu, China, 1068. 
Apx^LKS : Methods of Selection of 
Vars: To Boriyiis chicmi. 519; k » 

, Vars : introduced into tl. S. A, to 
Woolly ApMs (Enosoma Imigera), 
628. Aspax^agus Vars: To Pm- 
cinia Aspamgi, in IT. S. A., 285, 
519. Barx,K¥; Danish 2-rowed and 
6-rowed; (introduced intoU. S. A.); 
To UstilagQ Bofdei, U. nuda^ and 
Sepioria gmminUm, 138. CACAO 
(African): To Epkestm elutella^ 519, 


Cf<RKaIvvS : To Cold, Lodging and 
Rust in Sweden, j 43 ; Relaclion of 
Density of Cell Sap to Whiter Hardi¬ 
ness ill Small Oniins, in ll. >S. A. 
1217. ChksTnitT: (llylnids) To J)ia- 
porflic parasitica (-^ Eiidoihia para- 
situ </), in \ r. S. A., 1286 ;' Kneidi-tzu ’ 
(Chinese Chestnut) introdueed into 
IT. S. A.: To Burk Disease, 138. 
Com^Rh: (Var. Ci^ffea liberira replacing 
C. arabica) and Hybrids from the.se 
Crosses. : To Hemileia vastairix, in 
E. Indies, 519. CotTON: lioSaissctm 
nigra, (Black vSeale), In St. Vincent; 
n 7. ; CuciTMBFCR : (No. 37-700) In¬ 
troduced from India, To Insect 
Attacks, In the Philippines. 138. 
FhsTVCA hlATiOH (Meadow 1 Asciie); 
Danish Selection introduciHl into 
IJ, S. A,: To Rust (Pucclnia,), 138. 

FUSTVCA PliATl'NSIS, PlILhVM /'AM. 
TENSE and PoA seeotjna: To Sclera- 
tinia 7'ri fall arum, 5i<). Pr,AX. Var. 
To Flax Wilt (Fasariuin Lmi), in 
IT. S. A. ; 283. (looseberry; in IT. S, 
A. J To Puccinia Rihk, 519. Hoc 
(ihmulus Lupains), To Mildew 
(Sphaevotheca Hamuli), in England, 
232. Maizk: To Smut (Ustilago 
Zeae), Selection in U. S. A,, 1090. 
Oak: Vars: Oavrem pah id vis, and 
0. ruhva \*i\x,amcvkaua\ 'IN/ J*Ji\dlac- 
liaia sulfulta/m Spain, ooi.; O.vrs: 
“ Ruakuvu Rust Kestistant ”, in 
N. Zealand, 5^0. Pjcanuts: To Sde- 
rothmi Rolfsti, in Virginia, 478. 
PBa Vars: Sutl<ni\s hnproved Pe¬ 
tit Pois; To Pseudamauas sen?!- 
nunu in England,595. Peak; Vm*. 
Kieffer (Parent Probably J^yms 
. ova idea) ^ and P. phacocarpa, Vars; 
imported into IJ, S. A, ; To Baoil- 
lus amyiovomSf 628. Plants Resi¬ 
stant to Diseases, Aninml Pests and 
Adverse Meteorological Conditiotis, 
in Germany, United States, France, 
India, Australia, New Zealand, Eiist 
Indies, and Russia, 5141. Potato* 
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New Era New Zealand Var. in¬ 
troduced into U. S. A. ; To Blight 
{Phytophthoya infestmis), 138. Se¬ 
lection in Norway : To “ Lodging 
*855. SUNFi^owBR; Russian Var. X - 
Californian var : To Homoeosomct 
nehulellit, in Russia, 519. Spbxt, W. 
European Types compared with 
Turkestan and Samara Vars : To 
Brown Rust [Puccinia tnihina)^ 
519. Strawberry Var. Minne¬ 
sota No. 1017, To Cryptogamic 
Diseases, m U. S. A., 298. Su¬ 
gar Beet ; To Heterodera Schachtii, 
Trials in Germany, 519. Sugar 
Cane, Vars: B-i|596, B-3412. D- 
II7, Caledonia Amarilla: To Di¬ 
sease Generally, in Porto Rico, 1239 ; 
Tjerbon x Tscliun in E. Indies: 
To Rust, 519. Swede ; Selection 
of Vars: in Denmark, To Plasmo- 
diophora Brassicae, 282. SwEET 
Maize; Vars: To Maize Earworm 
{Chlondea ohsohta), inLk vS. A. 279. 
Tobacco, Tyi-)e in Germany: ToJ 5 a- 
cillus macuUcolay Vine: Ame¬ 
rican Vine Scion on European 
Stock; To Phyllos:era; In Italy, 
633. Chasselas x Berlandieri4i B. 
Vine: To Bramble Leaf Disease, 
in Sicily, 873. Couderc Vars. 
Old Hybrids; No. in vS. P'rance, 503; 
770 To, Black Rot, and No. 7x20 ; 
To Oidium {almost immun^) New¬ 
er Hybrids; Nos. 106-46, To 
Mildew, 519, 770. No, 235-120, 
272-60, To Mildew etc., 519. Di¬ 
rect Bearers, at H^rault; To Chlo¬ 
rosis, Mildew, Phylloxera and Scor¬ 
ching, 1250. Effect of Pruning on 
Grafted Vines, Relative to Mildew, 
1251. French Vines ; To Mildew, 
105. Hybrid Bearers in France in 
1917 : To Antliracnose 'S Mildew, 
Oidium, Brown Rot and Black Rot, 
Black R.ust, 303. Hybrid Maurice 
Baco 22 A (Foile Blanche x Noah), 
in France; To Botrytis cinerea^ 


519. Hybrids, of J^ilis eiivopaea 
and F. Lahmsca. in France, Mildew, 
Oidium and Black Rot, 519. In¬ 
fluence of American Vine Scion on 
European Stock, with regard to 
Phylloxera, 630. Jurie No. 5S0 ; 
(high 3deld) in France, To Disease 
Generally, 770 ; To Mildew, 519. 
Malegue, No. 829-6; To Mildew; 
in France, 770, and Nos. 2094-3, 
21S3-3, 829-6, 474 ' 5 . 57 - 1 . 3 :i 57 -i. 5 » 
1647-8,1897-12, To Mildew, 519. Pi- 
not (Gros blanc hatif); To Oidium ; 
and Pinot (Noir Saint-Laurent) ; 
To Black Rot, 105. Resistance to 
Cold, Classification of Vars: in 
Kentuck}^ 384. " Seibel Vars : 

Old Hybrids, Nos. 2 and 63 (Lar¬ 
ge Producers); To Mildew; Newer 
Hybrids, No. 4x21 ; To Disease 
Generally: New Hybrids, Nos 4762 
and 4995 ; To Mildew 770. Seibel. 
Nos, 793-S80 - 2653 - 4645 
499X, 873 - 1082, 4121, 28571 

4464; To Mildew, etc., 519, 
in France. Stock imported from 
France into Sicily; To Chlorosis, 
651. Trials in Germany to obtain 
Vars : Resistant to Phylloxem, 519. 
Vars: To Black Rot [G'ltignardla 
Bidimlli); in U. S. A., 519. Vi- 
gna Catjmg: Cross between Iron 
Var, and Black and Whippoor¬ 
will Vars : To Fusarmm tracheiphi- 
lum and Heterodera mdioicola ; in 
U. S. A., 519. Virginia Creeper 
{Vitis hedevacea) : To Vine Mildew 
(V ncinula necaior ), 105, WATER ME- 
EON; Var: Concperorin U. S. 
A.; To Fusarinm niveum, 519. 
WpieaT : To Cdcadula semokUa, in 
Syreden, 1313 : Manitoba Var To 
Drought and Rust, 34 ; and to Fun¬ 
gus Diseases, (including Smut). 
Comparison with *'Japhet” and 
Bon Fermier ” (Alternative Vars.) 
and Aurore and '' Saumier 
Printemps '' (Spring Vars.)* 1051; 
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Spring Var: vSclilaiistedter: To 
(Jsiilago Tyiticu in Germaii3% 510 ; 
Spring Vars: To Pusavium cninio- 
fum^ in Sweden, 1297* TMfferent 
Vars: To Cold in France, 157; 
To Knsl, 'rUlctia laevh and 7 '. 
ivitici, in India, AUvSlralia and N. 
Zealand, 510; To RuvSl and Lodging 
in India, 85^. 

Keunion : FCvStS obser\ed on Tobacco 
from R. (>rown in ^launlius, <)42. 

Rhabdophaga olcipcvda : On Olea tiny- 
sophylla in Kritrea, «).i5. 

Rhabdopiovus picipes : On Oxycoc- 
ciis macrocco'pits, in U. S. A., 495. 

Rhagohfis : R, riNgulaia, R. fausia, 
in Ontario, 2^7. R. pnnione/la 
R. xephyna) (Apple IMaggot or Rail¬ 
road Worm) in Brit. Columbia, 122 ; 
in Ontario, 247. 

Ehanimis Alaianns : Aiithaxia nianca^ 
Hvhsivufy vUtatxis^ and Scf^lytus mnP 
liatriafus, in Herunlt, Go 2. 

Rhigopsidiits tuamnaims : On Irish 
Potato Tubers in Argentine, Peru, 
Bolivia and Chile, 036. 

Rhhmlophus: Oen : Bats, io6i, 

Rhbob'ms Utphaniae and R'hln. ven^ 
inilis : On Chvysomphalus dictyo- 
sperm!^ it8, 

Rhicopertha dominka : Pest in Stored 
Food Stuffs in Java, 1 \ 

Rkhopfumi MmigUi Host of (Ayins 
devmtatoy, Cuba anti Florida, T437, 

Rhodesijv: /I $p idiotm {< Airysompha- 
/ns) (lAWtuitih iti the >Soulli, d.\2. 
'fageies mhiufa, l'roubk*sonie Weed, 
032. Co(:<Idu , 242, 

Rhododendron : /I ulogmpha califor- 
nica ; Iti Bril. Coliutibia, io(> 2 . 
Stephan!Us rhododeniri; In France, 

944* 

Ehogas autogmphm : Nat: Bneniy of 
Aupgrapha califomica in Brit. Co¬ 
lumbia, 1062. 

Mhopalmiphumr. R. dianthi: With 
Aphis bmsskae; On Bmssica oh-- 
rmm and B. okrama huflata majo^t 


in Fgypt, 487. R, vdns; On Ribes sp. 
in S. E. Russia, iiSo. R, lactucae\ 
On (Jiooseberries, and Red Currant 
in Sweden, 2 \ \ ; On Ribes sp. : in 
vS. 1 C. Russia, i»(So. 

Rhopohota oaccniitiua : (Blaekliead 
Firewornd On ()xyu)cc'H$ maermat- 
pits in U. S, A., p)3. 

Rhvncliitcs hacchm (with Hhyn, au¬ 
ra t us. Rhvn. gigaiHeus and Rhyn. 
ruber) : On Apples, Apricots and 
Plums, ill Sicily, 374. 

Rlivtidodens plica ins : On Cabbage, 
Diplotaxis felt III I oil a, and Reseda 
Inlca. in fleraull, (>e2. 

Rlbcs : R. americauuuh R. colovadruse. 
R, (Araldi, R. glaiidulosuni, R. nutl- 
vaceunu R. nigrum. R, odoralum, 
R. sangKincnni, Rtbes sp. : Attacked 
by Cwnavtmni ore! den tale in Colo¬ 
rado and Arizona, ! j28. R. aurenni: 
Colcospovimn ribicolain NewIVlexico, 
585, and Crouavtium occidentale in 
Colorado, Arizona and KansavS, 1428* 
ilk hV(Wtemum\ (Rooospormm Bar- 
tholomaei and M-msmilna Imwteosa 
in Stateof WavShingtou, T03. R, Gros- 
sitlaria : Hdicobasidhmn TaimfmoT, 
in Japan, 705. R, inchriam, R. 
long!folium {longifhnntm}), R. mes- 
cakrimn ami R, Wolfti in Mew 
Mexico, 583, Ribes sp.: Rhophalo- 
siphum ribis; in S. 1 C. Russia. 1180, 

“ Ribier ” {“ Black MomiTo'*): Var, 
of Vim* injured by Gwlyolhrips 
(WgypliarHs. in Cyreiiaiea, 715. 

Rice; Diseasi'S ami M*sts in Brit. 
Empire, 234. f.eplocarisn varkor- 
hIs Su AvSSiUU, (Imlia), G04, Pseudo- 
coccus sacchari, in Madras, 242. 
Seapterisens vichtm (West Indian 
Mole injurious Cricket), to Crops in 
Porto Rieo, 1063. “ Wild Rice; 
Transplanting in Conti*ol of Infested 
Area In Italy (“ Rikso credo'' or 
rise sdvatico *’), lOx. 

Rice Bug, {Leptocorlsa Oaricornis)^ 
604,, 



Eicefields : Carp Breeding in Trans- 
planted Bice Fields, Destruction of 
Weeds by Fating seeds, at Ver- 
cell! (Italy), 78. Control of Weeds 
in Eicefields by Rolling, (Italy), 
1106. 

Eicimis (Castor Oil Plant) : R, com- 
mimis ; Bacillus Solanacearum In¬ 
juries in IJ, S. A.. (Florida and Geor¬ 
gia), 1055. Cladospoymm densumhx 
Campania (Italy), 1173. i?. com- 

munis [3 africanus : Melampsora Ri- 
cini in Eritrea, 477. 

Rind Fungus iConiothvyium melaspo- 
rum and Darluca melaspora (= Me- 
lanconium Sacchari), 1057. 
Ringspinnaren {Malacosoma netiss- 
tfia), 241. 

Ripersia halophila : On Roots of Grap¬ 
es, in England, ^1.85. 

Riso crodo ” or “ Riso vselvatico 
(Wild Rice) in Italy, 161. 

Robinia : Signiphora merceii obtained 
from Hemiberiesia camelliae on 
Plant from Lucca (Italy), 118. 
Ronnbarsmalen ” (Argyresthia conju- 
gella), 241. 

Root Disease of Sugar Cane, {Maras- 
mius stenophyllus,' M. Sacchari), 
1057 - 

Root Knot {Heterodera radicAcola)^ 
238, 594 - 

Root Rot, (Non Bacterial Origen) 
of Cultivated Cruciferae, 594. 

Root Rot: {Tldehwia hast cola). Broad 
Leaf Burley and Irish Gold To¬ 
bacco Vars: very susceptible, in 
Ireland, in 1916, 49. 

Rose : Actinonema Rosae (Rose Blotch 
Fungus), Life History, and Vars: 
Attacked, in Great Britain, 1296. 
Aleurocanthus spiniferus in Java, 
933, AspidioUis cydoniae, in Uganda, 
and Aspid. camellim in S. Africa, 
242. Autographa cahfornica, in Brit, 
Columbia, 1062, Chrysomphalus die- 
tyospermi, in Uganda, 243 ; and in 
S. Africa, 244. 


Rose Bay : Bacillus oleae, in Eritrea, 
477. Chilocorus biptistulatu$„ De- 
stro3^er of Chrysomphedus dicfvo- 
spevmi found on Leaves. 

Roselliiiia necatnx : On Fruit Trees 
in Apulia (Italy), 597. 

Rosy Aphis [Aphis mcdifcliae), 

on Apples, in Ontario, 247. 

Rosy Aphis Stigniatose, see Apple Spot 
Diseases. 1048. 

Rot, Gre^j-: Maurice Baco " Sub¬ 
ject ' o Disease, 770 Resistant 
H3‘brid Bearers, in France, 303, 
770. 

Round-headed Apple Tree Borer [Sa- 
perda Candida), in Ontario, 247. 

Roy stoned :egia (Royal Palm) : PhyU 
lachora Roystoneae in Cuba, 482. 

“ Ruakura Rust Resistant ”, Oat 
var. in N. Zealand, 519. 

Rubus : Autographa californiciv, inU. 
S. A., 1062. 

Rmnex spp.; Aphis acelosae, in Egypt 
487. Autographa californica, in U. 
S. A., 1062. R, Acetosella and R, 
crispus. Amongst Cereals in Mon¬ 
tana, 639. 

" Russa ” Eruption behind Ears of 
Field Mice in Italy, 1318 

Russia: Aphides collected on Step¬ 
pes in S. E. near Odessa, and near 
Galatz, 1180. HyperecUina poly- 
phylla] Dipterous Parasite on La- 
nieHicorn Beetle Folyphylla fullo, 
and Saprophagous Dipteron, Gen. 
Sarcophaga, on the Dead Beetle, 
37X. Parasite F'ungi collected in 
Govt, of Podolia, 1915, 349. Sun¬ 
flower Vars. Resistant to Homoeo- 
soma nebulella, at Saratov, 519. 

Rust; Brown Rust [Pucoinia triti- 
cina) : Spelt Vars. [Triticum Spelta) 
from Turkestan and Samara very 

' Subject to Disease, 519. Cereals, 
Rust of, particularly Black Rust of 
Wheat, (Australian Interstate Con¬ 
ference of Agricultural Scientists), 
X076, Resistant varieties : Avspa- 



— 142 — 


ragus; Selection of Resistant 
Strains, in ]\Iassacliusetts, XJ. S. A,, 
'285. Cereals in vS-weden, 143, Fe- 
stuca olatioi\ Meadow Fescue (37, 
730) Danisli Selection introduced 
into XT. S. x 4 ., 3 38. Wdicat : Vats : 
“ Bore and “ Tignee 0728. Com¬ 
parative Resistance to Disease, 519. 
Manitoba Vars. Resistant Onali- 
ties, 34. RcvSistant Vars: in In¬ 
dio, Australia and N. Zealand, Oat 
var : “ Ruakiira Rust Resistant ** 
in K. Zealand, 519. Selection in 
India, Coinjiarisoii between Old and 
New Vans, 854. 

Rye : Agvioios llnfUlHs, in Sweden, 2 ir. 

SACCHMiUM OFFICt^ARVM \ /{/ciO'e/o- 

hm in India, 933. Oihm- 

iut Saochari and O, mcchancola 
in Porto Rico and Cuba, ri76. 

“ Sadesbrodd%ct ”, Agfoth segetmn^ 
241. 

Saint Klitl: Eusaepes hatatae : on 
Sweet Potato, 939. 

Saint Vincent: Fnscepcs hatatae: On 
Sweet Potato, c)36 ; Paleopus sttb- 
gmtmlaiuSf 608. Saissciia nigm^ 
X17. 

Saisseliif: S. hcmlsphaenca\ On Coffee 
and Ferns in Uganda, 243, On 
Pot Plants, in S. Africa, 244, S. 

( 5 . nlgHU(i)\ On Coffee, P'i- 
ciis, sp and Ar/om muricafth in 
Uganda, 243 ; On Ficus spp. only 
in S. Africa; Cotton, Resistant 
to Blade Scale ( 5 . n.) in St, 
Vincent, 1x7, S, okac : In Italy, 
118, 828; In S. Africa, 244.111 
Uganda; On Ckhvoplma cxccUa^ 
parasitised by Coccophagm sain- 
Ubemeif 243, S, subJwmisphaerica : 
On CoJfifee in Uganda, 243. 

Sal” (Shorm fobusia)^ in India, 1295, 

Salad Plants s Agfioies Uneatus in 
Sweden, 241. 

** Salal€ ” {Neotermes gesin ); In Sao 
1^hotn6, 609. 


Sahx: S. alba : Anthaxia aumlenta 
in Herault, 602. S. Fendhriana; 
Scplogloeum Salicis-Fendlevianae in 
Idaho, T03. S, glariduhsa var. 
WaFmi'gii : Septobasidmm Acaciac, 
in Japan, 7^'5* ScrJix sp: CJiio- 
naspis {Hcmichionaspis) minof, in 
S. Africa, 242: Hdicohasidium Ta- 
vakae in Japan, 705. 

”Salonica ” Creeper; Pscttdococcus vir- 
gains on Gold Coast, 242. 

SalpingogastcY nigra : Nat. Unemy 
of Tomaspis sacchavina in Trinidad^ 

939. 

Sawhucus. sp. : Aphis laburni, in 
vS. i'X Russia, 1180, 

Sandalwood, see Stniiafnut album. 

v^an Jose Scale {A^pufioias pcnUcio- 
sm ); On Fruit Trees, Ontario, 247, 

Saimliioidea exliiosa (Peach-Tree Bo¬ 
rer) : In Ontario, 247. 

Sansevi&na arhorescens : Host of CVn^v- 
soniphalus diefyospermi attacked 
Aspidwtiplingus ettnnus and 
Prospalfella fasciata, in Italy, it8. 

Santo Domingo: Diseases of Sugar 
Cane, 1057. 

Sanialum album : vS])ike Disease in 
Mysore (India), 5. 

Sao 'rhoiue : Insect Parasites ; — On 
Cacao ; Aspidwius palmae^ As. tri- 
hbiUpmuis., AI icvorvrolermes parvus, 
subsp. IhcabrmmWf Neohmnes ^gc- 
siri ] On Favica Papaya; As. 
a 4 iiculatus\ As. paimac ; On Cof¬ 
fee ; As. avthndatm^ Capnodium 
Coffme (?): Cep halt KHpurium LcccCnii 
(Njit. FJuemy of Lemnium viride) ; 
Orlhczia umgnis ; On Fims ; As, 
articulathus and 'As. palmm, 6x9. 

Saperda cmdida ; (Roimd-headed Ap¬ 
ple Tree Borer), in Ontario, 247. 

Sapium mannianum : Aulmaspis chio- 
naspis amd Chionaspis dentiio^ 
bis, in Uganda, 243, 

Swponana Vaccaria : On Cereals, in 
Montana, 639. 

** Sarang ” [Trihulm temstris), 484, 



— 143 — 


Saicobiitiis vermiculatus: Septoria Sar- 
cohati, in Montana, 103. 

Sarcophaga : vSarcophagous Dipteron 
on Dead Lamellicorn Beetle (Po- 
lyphylla fullo), in Russia, 

Savcoystis pitymysi : On Field Mice 
in Itah% 131S. 

Sargantis websteri : Nat. Enemy of 
Autographa calitornica in Brit. Co¬ 
lumbia, 1062. 

Saskatchewan: Autographa calif or- 
mca, 1062. 

“ Savri'' [Panicum colonum), 484. 

Scapteriscus : 5 . victnus, (West In¬ 
dian Mole Cricket), injurious to 
Crops in Porto Rico, and S. didac- 
tylus, 1063. 

“ Scarabee of Sweet Potato {Euscepes 
bataiae), 608, 936. 

Schedius kuwanae : On Forthetna 
dispar, in Spain, 1432. 

Schimis dependens : PtUvinaria mi- 
nuta in Argentina, 1308, 

ScMsiocerca aluiacea : On Oxycoc- 
cus macrocarpus, in U. S. A., 495. 

Schizaspis lohata : Parasitised by Ca- 
sca luzonica, in the Philippines, 1060. 

Schizoneura: 5 . lanigera (= Myzoxylus 
laniger) ; On Apple, in Italy, 630. 
S. ulmi ; On Elms, in Odessa, 1180. 

Schizonotus decolor : Septogloeum Schi- 
zonoti, in Vancouver Island, 103. 

ScJii^ophyllum alneum ; On Sugar 
Cane in Tropical, Sub-Tropical 
America, especially West Indies, 
1057. 

“ Schl^iistedter '',vSpring Wheat Var: 
resistant to Ustilago Triiici in 
Germany, 519. 

“ Schorikrankheit '' {Chrysophlyciis 
endohioiica), 519. 

. Sciurus vulgaris : On Apples, Pears 
and Hazel Nuts in Sweden, 241. 

Scleroderma domesticum : On Phloeo- 
sinus thuym, in Herault, 366, 

Sclerotinia : S. cinerea, and S. laxa, 
59S. S* Libertiana {'* Drop '*): On 
Cultivated Cruciferae,'in IT. S, A,, 


594, and on Lettuce in Florida, 
583, S. TrHoliovimi : Fesiuca pra- 
tensis, Phleum pratense and Poa 
seroiina, RevSistant Vats, 519. 

Sclerospora macvospora : On Maize; 
In Eritrea. 4 77 ; and in ItaE^ 1053. 

Sclerotmm Rolfs li: Peanuts, Resis¬ 
tance to Attack, 4 78. On Sugar 
Cane in Tropical, and Sub-Tropi¬ 
cal America. Especially W. In¬ 
dies, 1057. On Water Melon, in 
U. S. A., 238. 

Scohicia chevfieri ; On Barren Privet, 
Fig and Vine, in Herault, 602. 

Scolecotrichum sp. (South American 
Hevea Leaf Disease) : On Hevea 
hrasiliensis, in Trinidad, Brit, and 
Dutch Guiana, 236. 

Scolytid Beetles; In Oregon, it4. 

Scudderia texensis : On Oxycoccus 
macrocarpus, in U. S. A., 495. 

Scutellista cya^iea : On Ceroplastes ga- 
leatus, in Uganda, 21.3. 

Sea Grape [Coccoloba uvifera), 933. 

Sea Island. Var : of Cotton^ very sus¬ 
ceptible to Black Scale {Sissetia 
nigra) in St. Vincent, 117. 

Secamone plaiystigma : Uromyces Se- 
ccmiones, in Uganda, 22S. 

Selenaspidus : S. articuMus ; On Cof¬ 
fee and Ficus Thonningh, 5 . sil- 
vaiicus ; On Orange in Uganda, 243, 

Selection: Of Plants Resistant to 
Diseases, Animal Pests, and Ad¬ 
verse Meteorological Conditions, in, 
Germany, U. S. A., France, India, 
Australia, N. Zealand, E. Indies 
and Russia, 519. Vars: of Cotton, 
resistant to Black Scale {Saissetia 
nigra), in St. Vincent, 117, 

Senecio spp, : Coleosporium Semcionis 
on the Andes, S, America, 926. 

Septobasidium : 5 . Acaciae : On Aca¬ 
cia Richii, Citrus sp, Glochidium^ 
obovaium, Melia Azedarach, Pru- 
nus Persica^ P. salicina, Salix 
glandulosa var. Warburgii, and 
Thea sinensis, in Formosa, 705. 
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S, pedicellaium : On Mulberiy, hi 
Formosa and Jripaii, 770; Septoha- 
sldium sp., 770. 

Septoglomim ; S, Avachidis ; Ou Fea- 
nuts, in J ava ; also reported from 
Ceylon, .^50. S. Nnttallii ; On Osma- 
muia cerasifonnis, and vS. SrhiisouoN 
discoioy, in Vancouver Island, 103; 
S, Salicls-Pmidhfianae ; On SaVhx 
Fendleriana in Idaho, T03. 

Sepioria: S, Diaui/ii ; On Dianihns 
Covyophyllus, inKritrea, 477. S. ^vci" 
mimnn : Danish Selection of Resi¬ 
stant Vars; introduced into U. S. A*, 
138, On Hovdenin sp. in Fri- 
trea, .177. 5 . IM icon lac: On MP 

oa/ia^sp. in Brazil, 586. .S. so- 

marac-macYophylli ; On Acer ma- 
rrophvllii'm in State (3f Washing¬ 
ton, aiul S, Smrohciti ; On Sarco- 
haim verm ImJ atm ^ in Montana, 103. 

Sequoia sum per vi reus : Phloeosiiius se<‘ 
cjuouie, in Oregon, T14. 
vSeredo : Var. Cotton, resistant to 
Black Scale (SaisscHa nigra) in 
St. Vincent, T17. 

‘‘ Sereli " : , Disease of Sugar Cane, 
1057. 

vSesatne {Sesainmn iudiami) ; Cerco- 
spora vSp,, in Brazil, 1:058. 

Sesia plcHpes : On Peach in Ontario, 
247, 

Setomorpha margalaesirmta ; On To¬ 
bacco in Dutch li Indies, 1430. 
Pest in stored h'ood vHtuff in Java, 
3438. 

** Sextandade barkborren ” {Pltv<fge¬ 
nes chalcopjaphns), 718. 

Sgelkotteii {[irifiacens euvapne'm)^ 
■^4 f • 

Shomi fohusta: C Sal : Pomes ele- 
gm$ in India, 12^5. 

Shothole Borer [Eccopiogaster rugu- 
i&siis), 247. 

Signiphora mereeti : Nat. Fneinj of 
Chrysompkalus dietyospermi in Spain, 
and of BemiberUsia camelliae^ in 
'. Italy,' 118. 


Silvanits simiuimensis ; Pest in Sto¬ 
red P'ood stuff in Java. 1438. 

“ Siiiiul Tree ” (Bombax malabari- 
cum), 933. 

Slnapsis spp.: Siphocoryne (Aphis) 
pscitdobrassicae, in vS. Africa an 
U. S. A., 487, 

Sindh (India): Common Farm Weeds, 
484. 

Sinoxylon : 5 . sexdentatmn ; Nat. 

Bneni}’- of Lonchaea aristella on 
Fig, in Italy, 7x6. \Sinoxylon'] 
Xvlohwps has/Iaris, (Red-shouldered 
Shot liole Borer), on Pecan in IT. 
S. A. 49 t). 

Siphocoryne : 5 . (Aphis) pseudohra- 

siem : On Bmsslra Napus, B. 
okracea, var acephala, B, Papa 
var. depressa, Raphanus saimts and 
Sinapis spp., in S. Atrica and IT. 
S. A., 487. 5 . ligusfri ; On Pri¬ 
vet, in Sweden, 241. 

Siphonella (Chlorops) pumllionls : On 
Cereals in vSwedeii, 2.^1. 

Siphomphora inti cola (-^^ Aphis il- 
Unoisonsis and Macrosiphmn IP 
linoisensis), (Orapevme Aphis), 3O7. 

Sitona lineaia : On Degutninosae, in 
Sweden, 241. 

“ Skarptaiidadc barkborteu (fps am- 
mhiatas), 718. 

Skaiun (Pica piru)^ 241. 

Smuts: Collection in N(‘w Mexico in 
1910, 585. IjiJunes to Sorghmniti 
Pres, of Bomliay, U}5p Selected 
Danish Barley iutrodiu'ctl into D. 
S. A. Resistant to HsfUago ilordci 
tuwi U, nnda, 138. Selection of 
Maize Kesistant to Ustitago Zeue in 
IT, S. A., tQ9<^ Eesistain'e of Mani- 
tolni Wheat 305.1, See Ustilago, 

Smut (Usiihgo Sacchari) of Sugar 
Cane, X057. 

" Sn5.skatan (Turdus pilaris), 241. 

**Snytbaggen** (Hyhhius ahietls), 718, 

Sodium Arsenite: Control Measures 
against Docusts in Capitanata, Italy, 

, 1311. 
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Sodium Sulphate: For Destruction of 

Weeds/ 713. 

Soft Rot of Cruciferae; Caused by 
Soft Rot Bacteria [Bacilhts cam- 
tovorus), 594. 

Solanum : S. DallacTiii^ 3^4 ’> 

g'lflonmin (Devil's Fig)j New Weed 
in Queensland, 364. S. tuhevo- 
simi and S. Wendlandii : Physo- 
ihrips marshalli (Females only,) 
on Gold Coast, 937. 

Soh'iiopsis. Gen. Bats, 366. 

Somaliland, Italian: Dysdercus seas- 
sellafii : On Cotton, 830, Oxyca- 
renus hyahnipennis ; On Cotton, 
1184. 

Sooty Moulds; of S. France, 821. 

Sorbiis Auc^ipfaria : Coleophora fu- 
scedmella, in Sweden, 615. 

Sorghum: Sorghum spp. Chinch Bugs, 
Grass-hoppers and Kafir Ants, and 
Kernel Smuts ; Damage in Kansas, 
760. S. halepense : Weed in, Porto 
Rico, 143c. 5 . vulgare (== Andro- 

pogon Sorghum) : Smut Injuries 
in Pres, of Bombay, 1054. 

Sorospovella 'uvella : On I^arvae of 
Euxoa excellens, in Brit. Columbia, 
494. 

Sorosporium Reiliamim : On Andro- 
pogon Sorghum, (~ Sorghum vid- 
gare) in Pres : of Bombay (India) 
1054. 

"" Sortrust ’’ {Puccinia graminis), 476. 

South American Hevea Deaf Disease, 
{Scolecoirichum sp.)*, 236. 

Spain : Nat, Enemies of Aonidiella 
aurantii and of Chrysomphalus dic- 
tyospenni on Citrus, 118. Para¬ 
sites of Porthetria dispar, 1432. Pkyl- 
lactinia suffuUa on Oak, Quercus 
pahisiris and Q. rubra var. amC’^ 
ricana (Resistant Vars), 601, Spa¬ 
nish Mineral Products employed in 
Control Methods, 509. 

** Spanish Oak {Querem digitata), 
124. 

Spanwotms {Geomeirid^e)^ 495. 

10 


Spelt: Puccini a rviticina : Turkestan 
and Samara Vars: subject to At¬ 
tack, and Resistant W. European 
Vars, 519. 

Sperniophagits siibfasciatus (= Sperm, 
musculus) : On Dwarf Beans: Di¬ 
sinfection Process, 605. 

Spermophilus mustciis, 1316. 

Sphacelotheca : S. cruenta and 5, 
Sorghi : On Andropogon Sorghum 
in Pres, of Bombay, 1054. S. Sorghi: 
On Dliari, in Eritrea, 477; and 
on Sorghum in Kansas, (U. S. A.), 
760. 

Sphaerella Saccliari : On Sugar Cane 
in Tropical, and Sub-Tropical Ame¬ 
rica, especkdly W. Indies, 1057. 

Sphaeroiheca : Sph, Hmmili (Hop Mil- 
dewO : Resistant Vars in England; 
Individual Plants of Epilobmm 
montanum and Spiraea Ulmaria 
Immune; WTld Hop of Japan, {Hu- 
mulus Lupulus var. cordifokus), 
Attacked, in England, 232, Sph, 
mors-uvae : On Gooseberries in Nor¬ 
way, 476. 

Sphinx convolvuli : (Convolvulus Hawk 
Moth), in England, 115. 

Spike Disease'' of Sandalwood, 
{Santalurd alhmn) in Mysore, (In¬ 
dia), 5. 

Spiraea : S. solsiitialis : Damage done 
by Tarring Streets of Milan (Italy) 
584. S. Ulmaria Individual Plants 
immune to Sphaeroiheca HumtM, 
232. 

" Spongy {Porthetria dispar), 1433. 

Sporobolus elongatus : Helminthospo- 
rium Rmenelii, in S. China, 350. 

Spot Disease; of Cauliflower, 594; 
Of Apples, 1048. 

Spring Canker Worm {Paleacrita ver- 
naia), 247. 

Spruce: Ae'eidium elatmum, raig. 
Chrysomyxa Ab%eU$„ in England and 
Scotland, 363. Physoherrms aUe- 
tis, in England, 485. 

“ Staren'' {Siurnus vulgaris), 2.41- 
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Stathmopoda oesieetis : Tachardla de-- 
cofetki, in T'^ganda, >f3. 

Stellaria sp.; Damage done by Tar¬ 
ring Streets of Milan (Italy), 384. 

Stem, Diseases of: Cranberry ; Un- 
drot (Fusicoccifm putreiacians), 237. 
Cruciferae, S Rot [Hackvktm cam- 
pesire). Sugar Cane ; sS. Rot [Gno- 
monui lhan), 1057. Watermelon; 
vS. Blight {Mycoi^phamlla- oiiritlliita) 
and S. Kndrot (Diplodia sp.)» 

Stenoboihrus ; Sp. : of Locusts in 
Ciipitaiiata (Italy), 1311. 

SiephaniUs : 5. pvri : Oti Pear, 944* 
5 . fhododendri : On Rhododendrous, 
in France, 944. 

SUctococcits : On ( h>ld Coast — S, mifl- 
tispinosus on Cola acimi'nmia ; and 
S. SjOs^iedti on Cacao, 242. In 
Uganda — 5 . coccineus: On Aca¬ 
cia S]-). with C era piaster subdemt- 
daiits^ 243 ; S. diverslsela ; On Anona 
mmicata, Artocavpus integfijolm^ Ca¬ 
cao, Cajanus indiens, Cvvtou Ti- 
glitmL Dolichandrone platycalyx. Hi¬ 
biscus and Monts, and preyed on 
by Eublemma costimacula, 243, 5 . 
form leaf ins, On Picas sp.,2.j.2, 243; 
S\ gotvdeyi on Coffee and Haronga 
madagascaf Crisis 243 ; S. mtUti- 
spiuosifs; On Dolwhmulromi playiy- 
&ahx{=^- Markhamiaplatycalyx) 242, 

Sticiolobus : S*, subulatiu («= Mmi- 
bmds sublala), 1067, 5 . irilmm- 

tm n. sp.: On Cypress in Loui¬ 
siana (U, vS, A.), ]o()7. 

' * Stihkelsbaerdraeperen {Sphami- 
ikeca jnors-uvm). 476. 

Stinking Roger {Tagedes mUmta^n^z, 

Stipa emimus var, Andevsonli: Til- 
leiia Wilcoxkma in Santa Catalina 
(California), 228. 

** Stjlilkbocken ” {Phyioecia cylindnca)^ 
121. 

Stomacoeem platani: On Platanus 
rmemosa, in California, 123. 

Sitora fcrusfetestekdn '' (FUroMnea 
{Pteronus) Hb 0 si% 241. 


vStrawberry: Agrioies linealus and 
Aiithoiiomus viihi in Sweden, 2\i. 
Var. Minnesota, No. i(n7, slightly 
resistant to Cryplogamic Diseases, 
rr. vS, A., 298. 

Strawberry Tret' : Chamxes jasns in 
Ilerault, 390. 

“ Stribesyge ’* {Pleaspora graminea), 
1302. 

Stromatlmn juloum : On Cork Oak, 
in Algeria and on Young Elm in 
Hfeinlt, 602. 

Sirophanthiis gratiis : Plivsothrips mar¬ 
shall? on (Jold Coast, 937. 

StntUnuil/i'iis fh'Xicnuhs : Dialeurodrs 
(Giiialt'aradcs) Arfitlunitlu, in Bra- 

zil, 93 h 

Stnrnns vitlgavis, iu sSvveden. 241. 

Stypiiiclla Taaakae (-“= llelicohasidiam 
Taaakae and Septobasidium sp.) in 
Japan, 705. 

Sugar Beet: A ittogmpha caliiarubca 
in IT. S. A, 1062, Ghk’aspovum 
Bciae in ]\Ionlaua„ 103. Uetevo- 
dera schaclitii : Stories t>f Trials to 
obtain IVpc resi.staiit to this Pa¬ 
rasite, iu (a-nuany, 519., Nvsms 
ericae {— X. ((?/giLsialas) in U. S. A., 
1185. 

Sugar Cane: Diseases in I'To^ncal 
and Sub“'l'ro])ical America, espe¬ 
cially the Wesldndies, 1057. l)i- 
sease Resistant \hirieiies at Porto 
Rico, 1239. h'rost Damage, MVlhtxl 
RecoimncnuU‘d in thc^ Argentine tor 
Proteoliou, uoi. Ipahvacoi? gre- 
mdimsls, /. sarrJmmtiis and IWcm- 
dns ditUraeae ; On Dmlnim smeJm- 
mils, in Brit. Guiana, 935, Lepi- 
dioia dhohifta and L. frmchi iu 
Queensland, 246, Odimtia Sacchari 
and 0 . sac'clmrmla in Porto Ri¬ 
co, 1176. OtaliitiU' or Caiia 
blancfa '' Var.; Subjetc to Disease, 
Porto Rico, , 1239. Pseitdococcm 
sacchari in Brit, (kiiana and 
virgaius in Zanzibar, 242. Soap- 
temeus mcinus, In I^orto Rico, 1063. 
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Tobias pis saccharina. Sugar Cane 
Froghopper iti Grenada and Tri¬ 
nidad and its Nat. Fneniies, 939. 

Sumatra : Cylcis tutcipcnnis, On Sweet 
Potato, 936 

Surinam, see Dutch Guiana. 

Buttons Improved Petit Pols’ Var : 
of Peas Resistant to Pseudomonas 
seminum, in Fngland, 595. 

“ Svarta niargborren ” {Myelophilus 
pinipdvda), 2^1. 

Swedes: Selection of Vars. Resi¬ 
stant to Plasniodtophom Bmssiaae, 
in Denmark, 2(S2. 

Sweden: Animal Pests of Cultivated 
Plants, Observations made from 
1912-] gi6, 241. Birch Oak, Apples 
Pears, and Sorbus Aucuparia, etc. ; 
Coleophora ptscedinella, 615. Car¬ 
rots ; Phytoecia cyhndvica, near 
Stockholm, 12]. Cereals; Resi¬ 
stance to Rust, Lodging and Cold, 
143. Cucumber; Ascochyta Cucu- 
mis, Fitsavinm ndveum (?) F, fedO’- 
lens, var. angusims and F. sdevotioi- 

. des, Veyticillimn alho-atvum ,'Wilt), 
in Ballersta etc., 596. Forest Trees; 
Injurious Insects in 1936, 718. 
Spring Wheat; Vars: Resistant to 
Fusarmm mlmovum, 1297; 
Influence of Date of Baring on 
Damage done by Conlannia tritici, 
1312. Wheat, Oats and Barley; 
Cicndula sevnoinla, 1313* 

Sweet Potato: Cyias formicanus, in 
Porto Rico and Means of Control, 
1434 ; C, /. in the Philippines, 864 ; 
C. /, var. eleganhilus, 936. Hypo-- 
thenemus ritch lei. On Dried >Swcet 
Potatoes, in Jamaica 608. Mosaic 
Disease and Root Rot in the Phi¬ 
lippines, 864. Scapteriscus vicinus, 
in Porto Rico, 1063. Vreevila; On 
Tubers, 936. 

Sweet Potato Weevil (Cylas formica- 
rms, var. elegantulm)^ 936. 

Switzerland; Diaporthe taleola ; On 
Oaks, 362. 


Sycamore \Platamis racemosa ); Sto- 
niacocciis plafani, in California, 
123. 

Sycamore Fig Tree Psyila, 487. 

Sycophila incerta : Reared from Ficus 
Icuurma, in W. Indies, 934. 

Sycosotev lavagnei : On Hypoborus 
ficus, in France, 120. 

“ Sylvaner blancVine offering Re¬ 
lative Resistance to MDdew, 105. 

Symydohius chrysolepis : Closteroce- 
vus utakensis (C. califoniiciis) rea¬ 
red from S. r. ; On Quercus chryso¬ 
lepis, in California, 934. 

Synchyinimi endobiotioum : On Po¬ 
tatoes, in Nonvay, 476. 

Synotiis, 1061. 

Syntomaspis: On Rhynchites hacckus 
in Sicily, 374. 

Syrmga vulgaris : Damage done by 
Tarring vStreets of Milan (Italy), 
3 ^ 4 - 

SySiena frontalis : (Cranberry Flea- 
beetle) On OxyCOCCUS macrocarpus 
m D. S. A., 495* 

Tabaksbokboek {Lasioderma serri- 
come), 1436. 

** Tabaksmot ” {Setomorpha margal&e- 
striata), 1436. 

Tachardia : T. decorella ; On Anona 
nmricata, in S. Africa, and Uganda, 
242, 243. On Psidmm Guajava in 
Uganda, 243, T. longis$tosa\ On 
Anona muricaia. Ficus Thonningii 
and Guava, in Uganda, 243. 

Tageies mlnuia (Mexican Marigold) ; 
Weed in Rhodesia, 932, 

Tahiti : Asp idiot iphagus citrinus .'Nat: 
Bnemy of Aspidiotns destructor, liv¬ 
ing on Coconuts, 118, Pfyehodes 
U ilimatus ; Three Lined P'ig, Tree 
Borer, 248, 

TaMyet [PapioUs griseovariegata). 718. 

“ Tallkultur sackspinnarestekeln ** 
{Lyda hieroglyphica), 718. 
Tallmataren ’’ {Bupafus piniarus)-, 
718. 
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Talpa europaea, in Sweden, 2^1. 

Tamarix sp. Aplns kmaficis, in Egypt, 
4S7. 

Tallsteklania (Lopkvnts pirn, L. 
serfi(ay), 7x8. 

Tamarind : Aspidloius orienfttlis, in 
Coimbatore, Jt.p. 

*' Tandu or '' Tamian ” {Pseudomo¬ 
nas Tvifwi), 592. 

Tantoviria White (U'ape, Var: 
Offering Relative Resistance to Mil¬ 
dew in France, 105. 

Tiionabo ^apouica : Aleurolobus tao- 
nabac, in Japan, 933. 

Tarring: Observations on Damage 
caxxsed by Tarring Streets of Milan 
(Italy). 5''^4’ 

Tarsoimniis jra^anae, in Norway, 
. 17 ( 3 . 

Taxus baccata : Damage done by Tarr¬ 
ing vStreets of Milan (Italy), 584. 

Tea: AspUUotus Inmspavens^ Cero- 
plasies cevifanis, Cocm<s diseveptms 
in Ugnnda, 243, Hypochnus sp.; 
in Ceylon, 109. Physotfmps lefroyl 
and Phys, sedwentrls, in India, 941. 
Pulvinavia psidii, hi Uganda, 243. 

Tecoma slans : Euiecmiium somemnU 
in Uganda, 243. 

'' Teff'' {liragrostis uhsessinica == 
Poa abyssinka), 1427. 

Temperature: J )ii*ect Effect of Dow 
Temperature on Winter Cereals, in 
U, vS. 257^ 

Tenebnoides numnimvims : Pest in 
vStored Food Stuffs in Java, r438. 

Tslrmmnmn^ 3 (> 6 . 

Tetmneum ulmi : On lUins in vS. 
Rixssia, 11.80, 

TetmnycJms pilosus ( 1 \ myiilaspi- 
di$ ?), (Red vSpider) ; On Apple 
and Plum in Ontario, 247. 

Teimo mogallm^ in Sweden, 241. 

Tetmstichus : T. caridei i Nat. Enemy 
of Pulvinaria fiaveseens, P. minuU 
and P. platmsis in Argentina, 1308, 
T, epilachm ^; On Chiiocoms hi- 
pusiuiatus; Nat. Enemy of Chry- 


somphalus diciyospenni, iiS, T. 
gowdeyi. On Pnlvinana 'jacksoui^m 
Uganda, 243. T, isis. Possibly 
Parasitic on Oioeiicus in S. Brazil 
714. 

Texas: Aeadriint Gossrpii : (Cotton 
Rust), 479. Aleyrodidae, 933. Cy- 
las (onuicavlus var elcgaiiUilns^ 
on Sweet Potato, 93(3. IMacrosk 
phmn ilHiiO'isensis, (CU'apevine A- 
phis), 3{)7. Ptychodos irilineams, 
Three Dined Fig Tree Borer, 248. 

Ill agora figurmia : Pest in Stored 
Food vSiuffs in Java, 1438. 

Thancrockyns bnequet ; Pest in Stored 
Ih) 0(1 Stuffs in Java, r 138. 

2'hea sn/ensis : Jbdirnbasidium I'aiia* 
kac ("^ Stvpineifa 'I'anukac), in Ja¬ 
pan, 705. Septobasidium Acacme, 
in h'orniosa, 705. 

Theobfoma Cacao, see Cacao. 

Thersilochiis coeliodicola. On Coeliodes 
ruber, injurious to Hazel Nut in 
Italy, 6x4. 

Thiehwia basicola : On Tobacco, Vars. 
Broad Leaf Burlej', and Irish Gold, 
in Ireland, igUi, 49. 

Thielavwpsis panidoxa (Pine Apple 
Disease): On vSugar Cane in Tropical 
and vSub-Tro]neal Americxi, espe¬ 
cially W. Indies, 1057. 

Thlaspi anmisv (h'au weed) ; anioiigst 
Cereals in 3\loutana, (>39. 

Thread Blight, Of Cacao, Myeeliuui 
resenibhiig Corimmt, 493. 

Thread Blight [Uypovhnm Saixh(in)i 
Of Sitgar Cane, !(>57. 

Three Lined hlg-Tree Borer {Piycho- 
des iriliuedlm), 24S. 

, Tkrips : X, deuiicvrnis^ On Cereals in 
Norway, 476, T, tabaci, On Onions 
in Indiana, 422. 

Thunhergia erecta and 2\ launjolla : 
Physothfips marshtdli, on Gold Coast, 
957- 

Thuya : 2\ pUcata ; Phloeosinus pufw- 

. tatm and Phi sequoiae^ in Oregon# 
114, Thuya sp,; Damage Done by 
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Tarring Streets of Milan (Italy), 

534- 

Thyvidavia tarda: On Sugar Cane, 
in Tropical, Sub-Tropical America, 
Bspecially in W. Indies, 1057. 

Tiha : Damage Done by Tarring 
Streets of Milan (Italy), 5S4. 

Tilletiai T. levis and T. Tritici; 
Resistant Vars of Wheat in India 
(Pusa), Australia, N. Zealand, 519. 
Tilletia vSpp. : On Cereals in Norway, 
476. r. Wilcoxiana ; On Stipa 
eminem var. Andersonii. in Santa 
Catalina (California), 228. 

Tipula olemcea : On Barley and Oats 
in Norway, 476. / 

Tjadern [Tetrao migallus), 241. 

“ Tjeribon " (slightly resistant) Cross 
with Tschun ” Var. vSugar Cane 
showing Resistance to Disease, in 
B. Indies, 519. 

Tmetoceva ocellam (Bud Moth) : On 
Apple, Cherry, Peach, Pear and 
Plum, in Ontario, 2.^7. On Fruit 
Trees, in Sweden, 2^1. 

Tobacco: Resistant Type in Ger¬ 
many, to Bacillus macuHcola, 519. 
Cevcospom solans cola, in Brazil, 
1058. Insects and Fungoid Pests 
on Var. “ Tabac bleuReunion 
Tobacco Grown in Mauritius ; Acha- 
tina popiderosa, ErysipJte, Fusarium, 
Hello this annigem, Uetevodcm, Py- 
ihlmu de Barymmm, and Ants, 942. 
La^sioderma sew worm and Seto- 
morpha nmrgalaestriata, in Dutch 
E. Indies, 36. SoapierUcus vi- 
chins, in Porto Rico, 1063. lliie- 
lavia basirola (Root Rot) ; Vars : 
Broad Deaf Burley and “ Irish 
Crold very susceptible in Ireland, 
in 1916, 49. 

Tobago: Order of the Govt, of the 
Colony of Trinidad and Tobago 
placing the Coconut Butterdy (Bms- 
sotis sophorae) among Plant Pests, 
1171. , 

Tolyposporium filifemm Bong 


Smut”): On Andropogon Sorghum 
in Pres, of Bombay, 1034. 

“ Tolvtandade barkborreii ” {Ips se:^- 
dentalus), 718. 

Tomaspis : T. picfipennis, 939. T, 
sacchariua: On Sugar Cane in Gre¬ 
nada, 939, T. varia, 939. 

Tomato : Plioma destructiva, in Tunis, 
1306. Scaptenscus vicinus, in Porto 
Rico, 1063. 

Tomic^is (Hylastes) nigrinus : On Pseii-^ 
dotsuga taxi folia, in Oregon, 114, 

** Toncliio del fagiuolo ” [Acanthosce^ 
lides obfectus), 605, 606. 

" Tondini ” (Small Var. Bean); Acan- 
tkoscelides obiectus, 606. 

“ Top Rot ” : Of Sugar Cane, to57. 

Tortrix argyrospila (Fruit Tree Deaf 
Roller) ; On Apple, Cherry, Peach, 
Pear and Plum in Ontario, 247. 
T, feswella ; On Forest Tres in 
Sweden, 718. 

Tortrix Moth : Injurious Attacks; On 
Pine Woods, in P'rance, io6t. 
Tortricid Moth: [Carpocapsa splen- 
dana) ; In Chestnuts (?), 1066. Erntria 
bouUana, (Pine Shoot T. ikT.), 948, 
1061. Eo. (Ri’tl'uiu) resbiella, 1061. 
Ev* tufionana, (Pine Bud I", M.), 
1061. 

“ Toucliing ” of Figs in Prov. of 
Naples, 716. 

Toxicity, Relation of Volatility of 
Organic Compounds used as In¬ 
secticides to their Toxicity, 7. 

Toxoptera anvantii : DcvStroyed by 
Chllocoms bip'ustulahis, in Ph'ance, 
B28. 

Trabutia chinense : On Ficus sp, in 
S. China, 350. 

Trachycarpus : Damage done by 
Tarring Streets of Milan (Italy), 

5^4- 

'^'Traminer Rose ”, White Grape vat. 
offering Relative Resiistance to 
Mildew, 105. 

Transvaal: Coccids in 1917, 244* 
Uromyces p6dicelMm, 'RnBtoviEm^ 



gjostis ahessinica (“ Poa abyssi- 
nica) and IL curvitla. 1427. 

TrauUnann, Bacillus of, 

Tribolnmi castaiwunu Pesl in Stored 
P'ood vStiiffs in Java, 

Tvibul'us ievvesivis ; I^'anii Weed in 
Siudli (India), 484. 

Tyichonionas : On Idcld Mice in Italy, 
1 ^18. 

Trichosl^haeria Sauhari : On Sugar 
Cane in Tropical, Sub-Tropical Ame¬ 
rica, b^vSpccialiy the W IndiCvS, 1057. 

Trinidad: AicynodUlae^. Order of 
Oovt. of Colony of Trinida<l and 
Tobago placing the Coconut But- 
teriiy {Ilnissolia sophanie) among 
Plant Pests, n 71. Pai hvniems qua- 
dyhuuculnl’HS, Weevil on Black b<ye 
Pea (I A^u(t Catjmii^) and Cow I’ea 
(C. unguicithita), 1182, S. Ame¬ 
rican Plevea Beaf Disease: On 
Hcvea livasilieusis, 23O. I'oinaspis 
sacchtvrhia. On Sugar Cane and its 
Nat: Knemies, 939. 

Tfio::a : T, aUtcfis T. hmri) ; 

On Laurel in New Jersey, 1064. 
T. vifidiiia ; On Carrots in Sweden, 
241. 

Triphlefs insidiosvs : On Piissnsfmh 
copierus^ in Illinois, r43i. 

Tripoli; Oasis of: Aphides, Cmcuta, 
and (h^ontvee^i siriuhts: On Alfalhi, 

I b3. 0 phuf' coucohr, bhuh 4diagous 

Bructmifl Parasite of 01 iv<' Idy (/)«- 
cm akuii), n8i. Root Rot of 
Citrus, 1292. 

Tfiticnw Spelia : Vans: from Turke¬ 
stan and Samara \‘cr\' subjtH't to 
Pucemia iriih'inu^ compared with 
Kesistant West Kutopeau Types, 
5^9. 

Trogocarpi 4 s ballestrmi Megasti- 
gmus haUestmrii): On Pistaccio and 
Turpentine, in Sicily, 831, 

*'Troiano*’ (Fig Vat): Lmichma 
, Stella^ in Italy, 716, 

TfopMs racemom: Aspidialis (Ps&m 

., ^ 4 mmdm) mJamaica, 242,. 


Tropisiu (Physical h'actors of), 1209, 

Trypodendnni • In Oregon: — 1 , (Ay- 
loterus) liucatus and T. (Xyl.) 
poiitits (>), !!p T, ritp/avsis: On 
Junius couiorbi, and I'wpoiideudrun 
sp.; On i\^riMh^/sU}^ti taxi folia, 114. 

I'yvpoprounoai : I, lallihorax (In Bo¬ 
livia and Peru), tind /'. saulordi, n. 
sp. (In Peru) ; On Irish Potato 
Tubers. 114. 

“ Tschun ” ; Resistant Hindu Var : 
of Sugar Cane, in F. Kndies, 319. 

Tsid^ia : T. cauadeiisis (Hemlock Tree) 
Fomitlpoyia fsitgiiia in New Ilanip- 
vShire and N. York vStates, 1 lo. 
T. helcfophyUa: (laafliidyichm^ w#/- 
cahis. On. rctusus. and I'latvpus 
wilsovi in Oregon, i 1 } 

Tumours; Of Cluster Pine [Pinm 
Piuaiitcr). in b'ranee, <)Oo. 

Tunis : Phouia destmcliva Ou Tomato, 
1300. 

Tnvdm merula an<l /'. pilaris, in 
Sweden, 241. 

Turnip: A/^yiates I meatus, CliarbH 
phila (Plwrbia) brasslcac, Pnrvdema 
oleracea, lA\gus prate us is, PhyU 
loireta S]», and Phi fella maculi'- 
peufiisS, in Sweden, 241. Avta^ra- 
pha call lorn a a (Alfalfa Looper) in 
Brit. Columbia, !(»n2. 

TurpeutiiK‘: .{fe^asliftiuus hallestrevh 
I'yogouirpiis balte^lrerh), hi Si¬ 
cily, 831, 

Pyleuehiis: T, deeasbitriv : On Clover 
in Sweden, 24,!, l\ peuelraus : On 
Cotton, Poial<^ etc, in H, S. A., 491* 

Tylocaerus iiisohtus, in S. Africa, 2 pp 

Tymkmiims mvvm and Tyndmichus 
sp.: Ihirasitic on Eggs of f^ypsy 
Moth, {i\n ilietrici dispm ), 143 -2 • 

Typhlopsylla ; On Fiekl Muxj in Italy, 
1318. 

Uganda : Coccidae, 242, 243. Fungi 
aa8,' Lvcidocofis mimeUem vat. A, 
at Imbowa, 940, Pfyysaihrlps fun-- 
tumim. On Fnntumia elastica, 937^ 



Puccinia Coreopsidis^ On Coreopsis 
1295. 

Ulmiis : U. campesins, vur conm- 
hmisis, and U. Dampievi var cmrea : 
Gossyparia ulmi, in England, 485. 
U. effusa : Damage done Tarr¬ 
ing Streets of Milan (Italy), 584. 

U'iici'imla necaioy : See Oidium. 

United States: Acanthoscelides oh- 
iectus, 606, Aecidium Gossypii \ On 
Cotton in Texas and Florida, 479. 
Agnohmax agrestis ; On Vegeta¬ 
bles in N. Y. State, 943. Aleyro- 
didae, 933. Apanteles lacleicolot: 
On Euproctis chrysorrhoea impor¬ 
ted into U. S. A. from Europe, 3433- 
Apple Spot Diseases, 1048. Ara- 
chids resistant to Sclerotitmi Rolfsii 
in Virginia, 478. AvSparagns Resis¬ 
tant to Piiccinia A spar a gi in Mas- 
sachuvsetts, 285. Autographa ca- 
hjonma ; On Various Cultivated 
Plants, 1062. Bacillus Solanacea- 
mm ; On Castor Oil, 1055. Bade- 
num iransiucens ; On Hordetm 
spp. 593. BUssus leucopterus, and 
its Nat. Enemies, in Illinois, 143T. 
Cary a olivaeformis and its Nat. Ene¬ 
mies, 496. Cercospora per sonata ; 
On Peanut, 350. Chalcids, N. Ame¬ 
rican, 934. Clytus devastator ; On 
Citrus etc., in Florida, 1437. Colle- 
totricHmi Lini ; On Flax, 1305. 
CorytJmca spimdosa; On Prumts 
seroUna in N. Jersey, 7x7. Cran- 
berr}^ (Oxycoccus macvocarptu)^ In¬ 
sects Injinious to, iiiMassacliussetts, 
New Jersey, Wisconsin, Dong 
Island and on NW. Coast of Paci¬ 
fic, near Columbia. 495. Cronar-- 
Hum occidevtale] On Pinus eduHs, 
P. monophylla, Ribes spp, and Gfos- 
sularia spp. in Arizona and Colo¬ 
rado, 1428. Cruciferae, Cultivated; 
Diseases of, 594. Cylas formim- 
rius var eleganiulus ; On Sweet 
Potato, 936. Cynipklae; On Ca- 
sianopsis, spp. and Quercus spp., 124. 


Education, Phytopatliological, 127. 
Endrot of Cranberrie«, 237. Era¬ 
dicating Tall Earkspur on Cattle 
Ranges in U. S. National Forests, 
55. Etcxoa excellens in California, 
Colorado and Oregon, 494. Flax- 
wilt, {Fusavium Lini)] Nature and 
Inheritance of Wilt Resistance, 283. 
Fomitiporia tsugma ; On Tsuga 
canadensis in vStates of N, Hamp¬ 
shire and N. Y., no. PTost, Or¬ 
chard heating against, in Utah, 
726. Fruit Trees resistant to Cold 
in U. S. A., 519. Fungi N. America, 
103. Hoplia floridana, n. sp.; On 
Citrus, in Florida, 946. Hop Mil¬ 
dew, 232. Hybrid Chestnuts im¬ 
mune. from Diaporfhe parasitica 
(= Endothia parasitica), 286. In¬ 
troduction into U. vS. A., 1914: 
Festuca elafdor, resistant to Rust 
[Puccinia), Castanea mollissima, re¬ 
sistant to Bark Disease, New Era 
Potato, immune to Blight (Phyiopk- 
thorn infestans), from N. Zealand, 
and Selected Danish Barley resi¬ 
stant to Ustilago Hordei, U, mtda 
and Septoria graminum, 138, Kei- 
thia Cliamaecyparissi; On Chamae- 
cyparis thyoides, in N. Jersey, 1307, 
Macrosiphum illinoisensis, Grape 
Vine Apliis, 367. Maize: Selec¬ 
tion of Vars. resistant to Smut, 
[Ustilago Zeae), T099. Nemra vi- 
ridula and Kernel Spot of Pecan, 
927. Nysius ericae; On Sugar 
Beet and cultivated Cruciferae, 
1x85. Pecan Insect Pests and Con¬ 
trol, in South U. S. A., 496. Phtho- 
rimaea operculella ; On Potatoes 
in California and Indiana, 1183. 
Ptyohodes tnlimatus^ Tliree-Eined 
Fig-Tree Borer, 248. Pulvinaria cu- 
paniae ; On Mulberry imported 
from U,. B., Jamaica, 242. Rha- 
goktis pomonella , In California, 
Colorado, Washington State, 122. 
Rusts and Smuts collected in 
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Mexico, 1916, 385. Scoiytid Beet¬ 
les; Ill Oregon, 114. Selection 
of Plants Resistant to Diseases, 
Animal Pests and Adverse Meteoro¬ 
logical Conditions, 519, Sorghum 
Disease and Remedy, in Kans^is, 
700. Siiciolobus iriliiicahks; On Cy¬ 
press, in Douisiana, 1067. Sto- 
ijiacoccus platani ; On Plaimms 
mci^mosa in California, 123. Straw¬ 
berry, Minnesota No. 1017 only 
slightly resistant to Cryploganiic 
Diseases, 29S. Sugar Cane, Disea¬ 
ses of, T057. Sweet Corn resi¬ 
stant to Chloridea ohsolela^ 279. 
Tilletia JVilemiana ; On Stipa emi’- 
neus var Aud&fsonil in Santa Cata¬ 
lina Is. (California), 228.. Tvioza 
cilacyL^; On Laurel in N, Jersey, 
1064. lyicfichus pe^mtmn-s; On Cot¬ 
ton, Potatoes Viola spp., etc in 
N. Carolina and (,ieorgia, in Michi¬ 
gan and in N. Y. vState respectively, 
491. Vine: Resistance to Cold in 
Kentucky, 384. Watermelon, Di¬ 
seases of, 23S. 

** Unshu [Satsuma] Orange {Cilrm 
nobilii^ var unshiu)^ 102. 

** Upland Cotton: Attacked by 
Tylmchus pomtnms in N. Caro¬ 
lina, 491. 

Uredinaics; Of the Andes, vS. America, 
926. Rusts and Smuts collected 
in New Mexico, in loJf), 5<S3. 

t/redai //. On IMehihc- 

via indim, in S. China, 350. ih 
Hrylhyomloym ; On Evylhvoxvlp>t 
.Com, on tlK‘ Andes (vS. America), 
926, U. philippinensis; On C'y- 
perm sp, in S, China, 350. 

Uromyces : U, EragmsHdis ; On LVa- 
grostis. cynosimMes and pecH^ 
mceav hi Transvaal, 1:427. Us li¬ 
nearis ; On Panicum repens, in 
S. Cliina, 35a. U. • pedicellatus ; 
On Emgfostis ahessinica Poa 

: ahyssinm) and E, curvula, in Trans¬ 
vaal, X427. U, Secamones; On 


Secamone plaiystigma, in Uganda, 
228. U. stridtus; On Alfalfa in 
the Oasis of Tripoli, 163. 

UsUlago : U. Aveuae ; Resistant Yars: 
of Oats in U. S. A., 519. fJ. Ave- 
nac var. levis ; On Aueiia abyssiiuca 
in ICtittea, .17}. L\ Cyiiodoatis: 
On Cyiwdon Duefylon, in S. China, 
350. U, Hordei : Selected Resistant 
Danish Vars. of Barley; iiitrodu 
ced into U. S. a!^., 138 ; On Hordeum 
sp. in Eritrea, 477 ; On Hordeum 
trifuvcaium in New Mexico. 585. 
U. Koordersiana; On Polygonlum 
sp. in S. China, 350. U, levis : 
on Oats in New ^Mexico, 585. U. 
nuda ; Selected Resistant i')auish 
Vars. of Earley introduced into 
U. S. A., 138. U. Sacchavi ; On 
Sugar Cane in Tropical, Sub-Tro¬ 
pical America, csspecially Indies, 
3057. UsHlagn spp. 031 Cereals in 
Norway, 470. //. J'riiici : On 

Wheat in Java, i pb ; Resistant 
Spring Wheat var Schlamstcdter '' 
in Germany, 519- H : Selec¬ 
tion of Resistant Vars : of IMaize, 
in U. vS. A., T099. 

Ustilagopsis del iff msec ns : On Pa- 
spalum disticlmnu in Argentina, 
179. 

UsiHlina : U. iWeri : On I\i(Vits alba, 
in Ja]mn, 703. U, vvlgarls: On 
Lime Trc’es, iu France, 71 r. 

Utah (U. S. A.): Aulogmpha mli- 
foruim, 1002, Orchard Heating 
AguiUvSt Frost., 720. 

Uva damascena " (iUack Morocco 
Var. Vine), 

** VAhKNcm ’I Var ; of Peanuts very 
susceptible to ScleroHum Pnifsii, 
ill Virginia, 47B. 

Valsa Pmlomniae: in Japan, 705. 

Valvioystia rbopahides : Nat: line- 
my of Oxycarenus hyalin Ipennis 
in Italian Somaliland^ 1x84. 

Vanilla aromatioa ; Host of Di'aspis 
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hoisduvali, attacked by Aspidio- 
iipJiagus lounsburyi, in Italy, ii8. 

“ Vanliga arttripsen'' (Physopus ro- 
husta), 241. 

** Vanliga knopprecklaren ’’ {Argy~ 
,roplace [Olethreutes] vanegana\'Z^i. 

“ Vattensorken [Awkola tevvesWis), 
241. 

Vellosiella : N. Gen. Hypliomycetes, 
586. 

Venezuela : Ptychodes tnlineatus^ on 
Fig, 248. 

Verde-secco ”: Of Fruit Trees in 
Apulia (Italy), 1318. 

Verticillium albo-atmm; On Cucum¬ 
ber in Sweden, 596. 

Vespevtiho, 1061. 

Vespertilionidae [Vespemgo)^ 1061. 

Vesperugo noctula, F. pipistrellus, 
V. serotinusi 1061. 

Vetch: Acanthoscelides obfectus, 606, 

“ Vetemyggan ” [Contarinia iritici), 
241, 1312. 

Vtc'ia Faha and F. sativa : Acantho¬ 
scelides ohtectuSi 606. 

Victoria (Australia) : Downy Mil¬ 
dew of the Vine, 359. Physo- 
ihrips kelly anus : On Hypochoeris 
md'icata, 937. 

Vigna Catjangf (Black Bye Pea) Red 
Grain): Ceroplastodes cajani, in 
Coimbatore, 242. Fusarium tm- 
cheiphilum and Hetevodeva mdi- 
ctcola ; Iron Var. and Iron, Black, 
and Whippoorwill Vars: Cross., 
Resistant to Attack, in U. S. A., 
519. Nemva viridula hi Georgia, 
U. S. A., 927. Pachymems quadfima- 
ciilalus in Trinidad, riS2. 

Vigna unguiculata : (Cow Pea) Pachy¬ 
mems quadrimaculatus, in Trini¬ 
dad, 1182, 

Vine: Aleurolobus taonabae, in Ja¬ 
pan, 933. Aspidiotus cydoniae ; in 
Coimbatore, 242. A, (Pseudaoni- 
dia) fossor, in Brit. Guiana, 242. 
Comparison of Effects of Copper and 
Acid Mixtures on Mildew, 590. 


“ Chlorosis ” ; Resistance of Stock 
imported from France into Sicily 
651. Dictyothrips aegyptiacus; On 
“ Black Morocco ” Var, in Cy- 
renaica, 715. Downy Jvlildew [Pla- 
smopam viticola) in Australia, 359, 
See also Plasmopova viticola. Dow¬ 
ny and Powdery iMildews, Black 
Rot and Winter Injury in U.*S. A., 
425. Effect of Pruning on Graf¬ 
ted Vines, 1251. Tocusts, in Ca- 
pitanata, (Italy), 1311. Maovosi- 
pMm illinoisensis, in U. S. A., 367. 
Ofiorrhynchus sulcatus; Partheno- 
genetic Reproduction in France, 
116. Phora fasciata ; Parasite of 
Coccinella septempunctata,mPtaxice, 
119. Phylloxera ; Trials in Ger¬ 
many to obtain Resistant Vars, 519; 
Attacks in U. S. A,, 425, Pimpla alter- 
nans, Reared in Winter Chrysalis 
of Clysia ambiguella, iiiHerault, 366. 
Polysulphide, Action of, against Oi- 
dium, 931. Scohicia chevrieri; in 
H^rault, 602. Service of Pre¬ 
ventive Detection of Mldew, 
Phytopathological Observatoiy^ of 
Turin, 925. Simple solutions of 
Copper Sulphate against Mildew, 
822. Uncmula necator (Oidimn), 
232. Vars: Resistant to Attacks 
of Black Rot, Black Rust, Botry- 
Us cinerea. Bramble Deaf Disease, 
Brown Rot, Chlorosis, Mildew’, Oi- 
dium and Phylloxera; See Resi¬ 
stance of l^lants, 

Viola spp: Tvlenchus penetrans, in 
N. York, State, 491. 

Vipers' Grass: Agriotes limatus m 
Sweden, 241. 

Virginia: Macrosiphum illinoisensis, 
367. Sclerotmni Rolfsii ; Compa¬ 
rison between Resistant Qualities 
of Peanut Vars, 478. 

Virginia*Bunch and Virginia Run- 
'ner: Vars, of Peanut resistant to 
Sekrotium Rolfsii in Virginia, 478, 

Virginia Creeper, {Vitis hederacea):, 
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Uiichmla necator in U, S. ^ A.. 
232. 

Vims: Prcpardiicm o{ Active Vims 
against Field Mice, inul Melluxl of 
Applying il iii i^'iclds infested by 
these Rodents, i.-jib. 

** VivSsnCvSjuka ” [i'cihcil/iwu ufhu- 
aintm), 596. 

Vilis : [ tiH>rap(feu < I \ Lahnisca 
Hybrids, Resistant to Black Rot, 
Mildew and Oidiiuii, in PVaiice, 519. 
{’, hedevacea (Virginia Creeper) ; at¬ 
tacked b}" Vint- Mildew {I'ucuiitla 
need for), 232. Vitis sp : HeVtro^ 
hasidiudi l'ana/i(tr in Japan, 705 ; 
and Maordsipfiuni iHinoiseiisis in 
TT. >S, A., s<>7. 

WAl.Nirr CATKKPHviAk [Ddiaint. biie- 
genima). 

Wavpttna clanucsiida : Helminthospo^ 
rium \Varpu>ri(u\ in Ungland, 1421. 

Washington (State of) : Anlogmpha 
californira, (Alfalfa Fooper), iot>2. 
Rhagdlcih pinnonella. (A]>ple Mag¬ 
got or Railroad Worm), 3 22. 

Water Melon : [Cih ullm vulgar is); 
1062. In S. A. ' AU'togfapha ca- 
li'jovivica. to{)2, HaciUns traclwi’^ 
pli lluSy CollelotYichmn lagvimvmm^ 
J)iplodia sp., b'u'^arhm nivemi. He- 
imnie va n idle ict dt /I Iyc< >sphmrella 

cilyfilliva^ / hnvnvplasnu>pum enben- 
sis^ Sdendiunf Rolfsii, Blosstnn end 
Rot, and Malnnlritioiu 248. Con- 
cjUi.Tor Var., rcsistaut to b'mdvium 
fiiveum in V, S. A., 510, 

Weeds, Harmful: Conttol of Weeds 
in Rice Fields by Rolling, no6. 
Control of Wild Rice in Italy, ibi. 
Delphinium exalUUnm : Poisoning 
of Cattle Ranges in U. S, Niitioual 
Forests; Methods of Eradication, 
55. Bestroying Weeds by Carp 
Breeding In Transplanted Rice 
Fields, at Vercelli, (Italy), 78, Bes- 
truotiom ’by Sodium JBisulphate, 
71:3., BeviPs ldi% {SPkmmi largi-* 


florum) in Oueenslaiid, 364. P'atiu 
Weeds in Sindh (India), 481. /?;?- 

paraia aruiidivacccu extirpated by 
Leucacud gbmea in the Philippi- 
nes, 1123. liupevttUf cxallata (Co- 
gon (rniss). Breeding Iduce for lyo- 
custs, in the IMiilippincs, 53. Ken- 
vedyu rubintiida, to b'orcst 'trees 
in New South Wales, 23c). Once 
Over” Outick (irass Killer, 1273, 
Relation of Weed (/rowth to Nitric 
Nitrogen Accumulation in tlie Soil, 
730. Shubert Weed and Sprout 
Destroyer, 33 j, Sofghum hale pc use 
in Porto Rico, i 130. Worst Weed, 
amongst Cereals in Montana, (>30. 
Weisser Klocvncr ” Or Pinot blanc 
vtai ”, Wdiite {irape Var. offering 
Relative Resistance to ISIildow, 
305, 

“ W'estem Chiiiffiiapin ” (Castauop* 
sis sernpervireiis and chryso- 
phvlln). *24. 

W'est Indian Mole Cricktt [Scaptens- 
cus viemus). 1003. 

Wheat: Agriotes h neat ns in Sweden, 
241. Black Rust in Wheal, (Au¬ 
stralian Interstate' ConfereiU'e of 
Agricultnral Scientists), io7(>. Bon 
PVnnicr and Japhet, Rcvsistiint to 
Bimil, 1051. ** Bt}re and ” la¬ 

ne ” 0728 and Resistance to Rust, 
51*). ('ccldiHuvia aunuHnn a in Nor¬ 

way, 170. Ck'adufa sexmdata ; in 
Sweden. im<l Resistant, Vaindies, 
1313. Cold: Resistant X'aiicties 
in France, 337, i'tuilariaia Inlid 
ill Sweden, .e4i. (fibhvrella Sanbi- 
mlii 3-" Fusm'mm nmlmlnm), Md- 
minthosporiimi genimidalimh ID 
mineum^ Nigrospam Ptmwl and 
XJetildga TrUicif in Java, 1426, Lo¬ 
cust in Capitatuila, 3311. Ma¬ 
nitoba Wheal Resistant to Rust, 
34. Dscudomimas Tfltlci ; in Pun¬ 
jab, 593. RcvSistance of Manitcsiba 
Wheat to Fungous Diseases, X051, 
- Schlanstedter '' _ 'Spring Wh. re- 
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sistant to Ustilago Tniici in Ger¬ 
many, 5ig. Selection of Van 
Resistant to Rust and Ivodging in 
India, 854. Spring Wheat: In- 
duence of Date of Baring on Damage 
done to by the Dipteron ConUmnia 
tniici, in Sweden and VarietiCvS Suf¬ 
fering Least, 1312. Spring Var 
Resistant to Fusciymm culmomm 
in Sweden, 1312. Vars Resistant 
to Rust, to Tilleiia laevis and 
T. Tniici in India, Australia and 
N. Zealand, 519. Weevily Wheat 
for Feeding Poultry, 1019. 

** Whippoorwill ”: Var. of Vigna Cat- 
:jang rcvsistant to Ftisammi irachei- 
‘t)hilum and Heterodera radicicola, 
in U. S. A., 519. 

White Ants (Termites): Leucoter- 
mes Jiavipes, etc, On Pecan in 
V. S. A., 496. 

White Grubs; Dyscvmius tmchyphygus, 
Lachnosterna grandis, Phyialus gear- 
gianus. On Cranberr}’' in U. S. A., 
495 - 

White Marked Tussock Moth [Heme- 
vocampa leucosiigma). On Fruit 
Trees in Ontario. 247. 

White Rust of Cruciferae {Albugo 

' Candida = Cystopus candidus), 495. 

Willow, White; Erocentms puncti- 
pennis, in Languedoc, 602. 

Wild Cherry {Pmnus sevoiina) ; Co¬ 
ry tJmca spinulosa, in N. Jersey, 

717. 

Wild Him: Ceroplastes ceriferus in 
Coimbatore, 242. 

Wild Pepper grass {Lepidium ape- 
Mum), 368. 

Wilt: Of Cultivated Cruciferae ; 

(Foot rot, Wilt) {Fusarium congluti- 
nans) ; and Root Rot (Wilt), Di¬ 
sease of 2 S[on-Bacterial Origen Cau¬ 
sed by Asphyxia of the Plant due 
to Stagnation of Water, 594, Of 
Sugar Cane {Cephalosporium Sac- 
char i)^ ^<^ 57 - 

Wisconsin; Aleyrodidae, 933. Bac¬ 


terial Blight (Bader him Iranslu- 
cens) of Barley, 593. Insects In¬ 
jurious to Cranberr^s {Oxycoccus 
macvocarpus), 495. 

Wither Tip ” of Sugar Cane, 1057. 

Woolly Aphis (Eriosoma lamgera), 
247, 628. 

Worms : Nat: Enemies of Field Mice 
in Italy, 1318 ; Cause of Defonut- 
ties on Fruit Trees, in Sicily, 
610. 

Wyoming (U. S. A.) : Attfographa 
califonnca, 1062. 

“ N. L. Att ’’: Insecticide used in 
Holland against Stophmnhs rhodo- 
den dr i, 944. 

Xipindimn jasciatum ; Grasshopper 
feeding on Froghoppens in Grenada, 
939. 

Xisticus Ian 10: On Coeliodes rtther; 
Injurious Colcopteron on Hazel 
Tree, in Italy, 614. 

Xylana (Xyloglossa) obovufa,* XyL 
(XyIogl.)scopiformis varkevemia, and 
XyL (Xylogl.) iuberiformis: On Be- 
vea brasiliensis in vSingapore, 1173. 

Xyleboms dispan On Fruit Trees, 
and X, xylograpJms; On Ouercus 
Gevryana and Pseiidotsuga taxi- 
folia, in Oregon. 114. 

Xylina spp (Green Fruit Worms); 
On Apple, Veach, Pear and Plum 
in Ontario, 247, 

‘Yku '' (Dioscorea) : Bagnisiopsis Dio- 
scoveac, 3304 ; Paleopus diosco- 
read 93b. 

Yellow Leaf Spot. (Cercospora Kop- 
kei) ; on Sugar Cane, 1057. 

Yellow Stripe Disease, On Sugar Cane^ 
1057. 

Y’^lowhead Fireworm, {Peronea mi- 
nuia)f 495. 

“ Yellowing '' of Flax Seedlings, 1305. 

Yellows (Yellow Sides) {Fmarium 
conglutinans) ; Cultivated Crucife¬ 
rae, 594* 



**Yerba de don Carlos” Johnson 
(Trass or Canuela {Sorghum hah 
pmtse)^ Weed in Porto Rico, 1430. 
Yerbu dulce {Elm$iiie'* ijidim), T063. 
Yukon : Aulograp/ia caJlfnrulnh loOj. 

ZANmoxYiUM: Helicohfmdium 1 
nakae in Japan, 705. 

Zanzibar: Coccidae, 2\2. 


“Zigzag” (PoHheivhi dhpar), 143^. 
Zizypirns : Z. SpiSKf-Chnsti : Aphis 
zizyphi in ICgypt, jS;. Zi X'pku^ 
sp-, Crrtfpiu^toilcs ctnam anil /’v/- 
rivavia buvkflip in Cuinilialnn^ 
>42. 

Xnlulatid : Ctnvids introdnred in mm 7, 

i4.|, 

Zvlh itf Hab hi , n 7 7, 



B) INDEX OF AUTHORS. 


Adams, J. F., 1307. 

Akeniiaii, A„ 1297, 1312. 

Alcock, N. Uo 1296, 

Aniaiid, G., 821* 

Artluu*, J. C., 926. 

Asliby, S. R, 1057* 

Averna Sacca, R., 1058. 

Auchiiileck, G. G., 942. 

Baccarini, P., 477. 

Back, E. A., 1437. 

Bagiiall, R. S., 937, 94^. 

Baker, A. C, 367, 933 - 
Baker, F. C., 943. 

Bancroft, C. K., 3:057. 

Bethel, E„ 1428. 

BexitheumiiUer, Wm., 124, 

Brain, Chas. K, and Kelly, A. R, 244. 
BrCiihcsS, J., J14, 1065, 1308. 
Brittlebaiik, C\ C., 359. 

Btizi, Um 58^, 

Brooks, C\ and Fisher, D. F., 1048. 
Bnmer, S. C,, -^82. 

Burt, K A„ U76. 

Caksak, L,, 247. 

Catupredon d'Albaretto, E,, 822. 
Capus, J., 590, 931- 
Cardin, P., 1186. 

Caride Massini, F. and Br^thes, J., 
1065, 1308. 

Carpenter, C. W., 1314. 

Cayley, D. M„ 595^ 

Chamberlin, W. J., 114* 

Clarke, W. J., X15. 

Cobb, N, A*, 491, 


Cotte, J., S2S. 

Cotton, A. D., 825. 

Dearness, J., 103. 

De Castella, F. and Brittlebank, C. C., 
359. 

De Seabra, A. R, 609. 

De Stefani, T,, 374, 610, 831. 

Del Guercio, G., 830,945, 1066,1184, 

1315- 

Dickerson, E., 1604. 

Dickerson, R B. and Weiss, H. N., 717. 
Distant, W. I., 940. 

Du Biiysson, H., 119. 

DuMnoy, J., 500. 

Eeeinger, T., 1313. 

Eyles, R, 932* 

Ferms, G. F., 123. 

Feytaud, J., 116. 

Fisher, D. R, 1048. 

FMier, W. vS., 946. 

Flint, W. P., 1431. 

Ftmkhouser, W. D., 1067. 

GaboFTo, B*, X053. 

Garbowski, B., 349- 
Gibson, A., 494, 1062. 

GiU, J. B, 496. 

Girault, A, A., 934. 

Glover, PI. M., ,483. 

Godfrey, G. H., X055. 

Gowdey, C. C, 243. 

Green, R R, 485. 

Guillochon, B., X306. 



^ 158 


Hari^and, S, C, 117. 

Harter, Iv. and Jones, L. R., 594. 
Havilaiid, M. D,, 1180. 

Hedgcock, G, G., Bethel, J 3 . and Hunt, 
N. R., 1428. 

Hiley, W. a, 3 t> 3 - 
Horton, J. R„ 248. 

Howitt, J. E. and Jones, D. H., 709. 
Hunt, N. R., 1428. 

Hutcliinson, C. M., 592, 

Jarvis, E., 246. 

Johnson, A. G*, 593, 

Johnston, J. R., Ashby, S. F., Ban¬ 
croft, C. K., Nowell, W. and Ste- 
vensen, J. A., 1057. 

Johnston, J. R. et Bruner, S. C., 482. 
Jolyet, A., 1061. 

Jones, B. H., 709. 

Jones, R., 594. 

Jones, If, R., Johnson, A. G. and Red¬ 
dy, C. a, 593 - 

Kazi, a. M., 484. 

Kdly, A. Ev 244. 

Kemmer, N, A., 121, 615. 
Keuchenius, P. E, 1436, 1438. 
Kolpin Rawn, F., 1302. 

Kulkarni, C. S., 1054. 

Barremv, H. A., 1305. 

Eeone, G., 1292. 

Eeveque de Vihnorin, Ph., 948. 
Lichtenstein, J. E, 120, 602. 

Lind, J. and Kolpin Rawn, F., 1302. 
LindfoTvS, Th,, 596. 

MAi^ENom, E.> itS, 1059, 1060. 
Marchal, P., 944, 

Mardiah, Guy A* K., 608. 

Maiden, J. H., 239. 

Mariatt, C L., 3:309. 

McClintock, J. A., 4f8. 

Mercet, R. G., 1432. 

Meyrick, F., 372. , 

MiBiken, F. B., 1185. 

Mordlldn, Mv, 362. 


Mori, N., 11S7, 1316, 1317. 
Muesebeck, C. F, W.. 1433. 

Murrill, W. A., no. 

Nkwstead, R., 242, 

■Nowdl. W., 1057. 

OiiToN, W. A,, 238. 

Paii^IvOL a., 370, 003. 

Paine, S. G., 358. 

Pahn, B., 1426. 

Pantanelli, E, 605, 1293. 

Paoli, G., 1311. 

Papageorgioii, P., 949. 

Patouillard, 711. 

Peglion, V., 307, 598. 

Pestico, J. F., 023 . 

Petdi, T., loy, 704, 

Petliybiidge, G. II. and Lafferty, H, 
3 305 ‘ 

Petri, E, 301,1050. 

Peyroncl, B., 3294. 

Picard, F., 366, 

Picard, F. and Lichtenstein, J* L., 120. 
Pierce, W. D., 936. 

Pole Evans, I. IL, T427, 

QtTAiN'rANCE, A. L. and Baker, A, C., 
933 - 

RAmmi, K, 586. 

Razzauti, A., 600. 

Reddy, C. S., 5t)3. 

Robredo, L. 11., 00 r. 

Rorer, J. H,, 230. 

Ross, W. A., 308. 

SACCARIX), P. a., 706, 1172, 1173* 
Salmon, E. S., 232, 

Salomon, R., 105. 

Sampson, W., 607. 

Sarra, R., 6 ti. 

Savastano, L-, 599# 6x3, 7x6, 826. 
Scaimnell, H. B., 495. 

Schoyen, T. H., 476. 

Schribaux, 1051, 

Shear, C, L., 237* 



— 159 — 


ii8i. Turner, R. E., 935. 
H., Turner, W. F., 927. 


Silvestri, F,, 249, 614, 716, 
Smith, E. F. and Godfrey, G. 
1055 * 

Smyth, E. G., 1434. 

South, F. W., 1050. 

Speyer, V\ R., 245. 

Spleiidoiv, A., 1318. 

Stondley, P, C,, 585, 
Stevenson, J. A., 1057, 1430. 

Tanaka, T., 102, 705. 
Taubenhaus, J. J., 479. 
Theobald, Fred. V., 4S7. 
Tonrend, C., 493. 

Tragardli, L, 718. 

Treherne, R, C., 122. 

Troop, J., 1183. 

Trotter, A., 1177. 

Tullgren, A., 241. 


Urich, F. W., it 82. 

VAN ZWAWWKNBTJRG, R. H., I063. 
Villcneuve, J., 371. 

Vivarelli, E., 597. 

Voglino, P., 925. 

WAKICB 1 EI.D, Fy. M., 228, 1304, 1424. 
Weiss, H. B., 717. 

Weiss, H. B. and Dickerson, E., 1064. 
White, C. T., 364. 

Williams, C. B., 939. 

Yates, H. S., 350* 5 ^ 7 - 

Zanon, V., 715. 



iGo — 


ERRATA 

AUTHOUS. 


'No. 

lirratiutt 

Cbiiewoff I.. K. Ch«rno£f I,, li. 

AGKmiTtTCRAL INTEtMOENU 

Enata Conutsuii 

of Kcview 

— 

- 

70 

Podocncmis dit merihmm, 

PtniofiUim^ ihiiHti’llhtnst 

138. 

« Ktic‘i I 4 ‘t 25 u » rehifttaut to Blight 

Iviiei li 1/it > to tJa; 

(li'.viii';**. 

('h)ii Un hht>( fjndi'nher'iutiki 

628 

ChaciocMoa Lmdcr^^iam 

772 

Diwtinci prairov 

iHiViiM pnrtnx 

880 

Spt'nacercus mn'oriit ^ 

Spht'ik urn ws ,sf »r< m u '< 

1075 

Qti hot to ahysi^ inica 

(tur.oiid I’ibyssiih'm 

No. 

IXANT PISBASKS. 

Enatn 

Cr»frvt'tK»n 

of Review 


- 

I18. 

Cyhocephalii^ rupifrom 

(',yhticcphiitu V ritfifron^ 

124. 

Quercm pif*itata 

Qiit'frH'i di‘fitala 

241. 

Anionomus nibi 

A fitiu^nvmui^ mhi 

» 

Apamm tostacea 

Apamva 

» 

Applespiiimaleii 

ApplespinninaUm 

y 

Bliihophaf;a> (Oiceopiom) opam 

Blitnphai.\u (Okeapkmia) apuut 

» 

DasyfoUa tempU 

DasypnUtt tt'mpU 

» 

Eri Haci'tis ti uropms 

Erinamis mropaem 

» 

Tetfcto mi^aUns 

Tdmo uro^atlus 

242. 

Styctocomm sjoakciti 

SfAclaeoccm sj6sledt L 

244. 

Diuspis {AiikwpHh) penimom 

Diaspis {Aukimsph) peatiUfnHi 

» 

Dovyalh mffra 

Thryuiis cun rtf 

3C6. 

At^bustus Uncdo 

Arbutus t UiVih 

4B7. 

Aphis mnthiokw 

Aphis malthiiihfe 

)j 

Aphis mathialcllae 

Aphis maUhkddliti* 

405* 

Bm\i?laca apiala 

Enifilffcu upuihf 

» 

Oxyocais mamjcurpm 

OxyoHU /rv mucrtHarpUK 

586. 

S. Simasii 

Pucciniti Simusii 

033* 

Aleityolhrlxus (A) fioccmm 

A leurtiihri vus {A ,) /iiHrmus 

» 

MecliUia fiavet^ 

Mcckeba pmm 

934. 

tndarms carme 

tihiynvs carnu’ 

» 

Gratiusomyia ftmicornis on Oat 

Gt\ flmmuytiis un Oak, 

1295* 

Cenjospom laiimaculaim 

Ccrcospnm laHuMvuhm 

131J, 

Deciosiaums maroccanus 

Dociosimiym nmmcmnm 

133:5. 

.Oeleohia ocellat^ 

QdechUi iwdMdtu 

. H33* 

Bombys 

Bombyjc 

1438. 

Laemophotem sp. 

Lavmophkii<i 




V. —WEIGHTS, MEASURES AND MONEY OP THE VARIOUS COUN¬ 
TRIES WITH THEIR ENGLISH EQUIVALENTS. 


I Archine {Russia) 


27.99961 inches 

I Ardeb (Egypt) 


5.444.33 bushels 

1 Ardeb of wheat (Egypt) 


3.95264 cwt. 

I Ardeb of hulled tnaize (Egypt) 


2.75580 cwt. 

I Ardeb of barley (Egypt) 


2.36311 cwt. 

I Ardeb of undecorticated rice (Egypt) 

=== 

5.72813 cwt. 

1 Ardeb of decorticated rice (Egypt) 


3-83843 cwt. 

1 Arpent (Canada) 


0.84501 acre 

I Are [loo square metres] 


107.63915 square feel 

I Arroba (Brazil) 

«= 

33.06951 lbs. 

i Arroba (Cuba, Guatemala, Paraguay, Peru) 


35.35841 lbs. 

i Arroba (Mexico) 


25.36687 lbs. 

I Bale of cotton (Brazil) 


396.83415 lbs. 

I Bale of cotton (United States) 

= 

4.46431 CWt.(gfOSSWt. 

I » » )* » » 


4.26788 cwt (net wt. 

I Bale of cotton (India) 


3.57x45 cwt. 

I Barrel of wheat flour (Canada, United States) 

I Bar, see Millier 


1.75001 cwt. 

I Bow (Java, Dutch Indies) 

saa 

76.36998 square feet 

I Bushel (United States) 


0.96896 bushels 

I Bushel of oats (United States) 


32 lbs. 

I Bushel of oats (Canada) 


34 lbs. 

1 Bushel of wheat and potatoes (United States) 


60 lbs. 

1 Bushel of barley (Canada, United States) 


48 lbs. 

I Bushel of raw rice (United States) 

em 

45 lbs. 

X Bushel of rye, hulled maize, linseed (Canada, United States) 


56 lbs. 

X Cadastral arpent (Hungary) 


1.43201 acres 

I Cental (United States) 


100 lbs. 

I Centiare [to square metres] 


X0.76392 square feet 

i Centigramme 


0.15432 grains 

1 Centilitre 


0.0022 gallons 

I Centimetre 


0.393715 inches 

X Centisicre 

•sst 

0.35315 cubic feet 

X Centner (Germany, Austria, Denmark) 


IJO.23171 lbs. 

X Centner (Sweden) 


93.7^238 lbs. 

1 Cho [6o ken] (Japan) 


XI9.30327 yards. 

1 Cho (Japan) 

sss 

c.45068 acres 

I Crown [loo heller] (Austria-Hungary) 


10 d at par 

I Crown [loo ore] (Denmark,Norway, Sweden) 


IS X V# d at par 

I Cubic centimetre 


, 0,06x02 cubic inch 

X Cubic metre 


x.30795 cubic yards 

I Decagramme [xo grammes] 

* 

•. 3 S !»75 oz. 
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1 Decalitre [lo litres] 

1 Decametre [lo metres] 

I Decare ^looo square metres] 

I Decastcre [lo cubic metres] 
a: Deciure [ro square metres] 

1 Deciatine [2 tchetwert] (Uussia) 

1 Decigramme 

I Decilitre 

I Decimetre 
1 Decistere 

I Dinar, gold [100 para] (Serbia) 

X Dollar, gold, $ [100 cents] (United States; 

1 Drachm, gold [100 Icpta] (Greece) 

I Dz. Doppelzentner (Germany) 

1 Egyptian kantar (Egypt) 

I P'eddan Masri [24 ICirat Kamel] (Egypt) 
t Florin, gold, or Gulden [100 cents] (Netherlands) 
I Franc [100 centimes] (France) 

I Gallon (United Slates) 

I gramme 

I Hectare ho 000 square metres] 

I Hectogramme (loo grammes) 

I Hectolitre [too litres] 

I Hectometre [100 metres] 

I Hectostere [100 cubic metres] 

I Jarra (Mexico) 

I Kadastral hold, see Cadastral arpent 
X Kin (Japan) 

I Kokou [10 to] (Japan) 
t Kokou of oats (Japan) 

I Kokou of cocoons (Japan) 
r Kokou of wheat and maize (Japan; 
i Kokou of barley (Japaix) 

T Kokou of naked barky (Japan) 

I Kokou of rice (Japan) 

1 Kopek (Eussia) 

X Kwhn (Japan) 

X Eei, gold [too bani] (Rumania) 
r Xftu [xoo statin&i] (Bulgaria) 

I Eita [too eeniesimi] (Italy) 

t Eitre 

t Manzana (Nicaragua, Guatemala) 

X Mark [too Pfennlge] (Germany) 

I Mark [100 penni] (Finland) 

'x,Maund Factory (India) 


uullons 

3 i\-'=o8.|0 

- r X 5,9 ^ Hijuare yards 

X4,o;’05X cubic yanfs 
1J. 96 ‘J sipiare yan Is 
acres 
^•5'bU3 grains 
\ 0,022 gallouH 

f 0.00cImsheli'. 

3.^)3701 inches 
3 * 53 ^-16 cubic yardr- 
at par 

4 A X V« ii at par 
9 *"/•*.i at par 
■"- 220.46341 lbs. 

99.0,1 qHo Ib.s 
I,(>",1805 acus 

X' 7 '■'Vflifi’ at pai 
at par 
0.83270 gallons 
o.o. 35 a 7 
47x09 acres 
3*:>*74d or. 

^ - s* *99755 gidloiis 

( 2.74967 Imshcls 

109,36133 yards 
It *79505 cubic yards 
« 7*22642 quarts 


w 1,32278 ihs. 

« X.5B726 quark 

** X.55014 cwt. 

«« 82.67266 Ihs. 

2.5^356 CWl. 

2.06685 cwu 
2,09428 cwt. 

2.8050^ cwt, 

I *hm farthing at par 
6.^6738 U>». 

9 *Vii d at par 

« 9 **/#« d at par 

M» at par 

» 0.21998 gallons 

* 0*0275 bushels 

»* 1.72665 ucres 

»« IX %d at par 
« at par 

«« 74.6709 lbs, 
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1 Maund Imperial (India) 

I Metre 
I Milliare 
I MilUgranimc 
I Millilitre 
I Millimetre > 

I Millistere 

I Myiiagramme [loooo grammes] 

I Myrialitre [lo ooo litres) 

1 Myriamelre [lo ooo metres] 

1 Millier [i ooo ooo grammes] 

I Milreis, gold (Brazil) 

I Milreis, gold (Portugal) 

I Minot (Canada) 

1 Morgen (Cape of good Hope) 

1 Muid (Cape of good Hope) 

I bka (Greece) 

1 Oke (Egypt) 

I Peseta, gold [loo centimes] (Spain) 

I Peso, gold [loo centavos] (Argentina) 

1 Peso, gold [loo centavos] (Chili) 

1 Pic (Egypt) 

I Pikul (Cliina) 

I Pikul (Japan) 

I Poud (Russia) 

I Pound, Egyptian, gold [lOo piastresJ 
i I>ound, Turkish, gold [loo piastres] (Ottoman Empire) 
X Pund (Sweden) 

1 Quintal 

1 Rouble, gold [lOO kopeks] (Russia) 
r Rupee, silver [i6 annas] (British India) 

X Square metre 
I Stere [i cubic metre] 

1 Sucre, silver (Ecuador) 

1 Talari [20 piastres] (Egypt 

X To (Japan) 

I Ton (metric) 

I Verst (Russia) 

1 Yen, gold [2 fun or 100 sen] (Japan) 

T Centner (Germany) 


— 82.28136 lbs. 

= 3.28084 feet 

= 1.07639 square feet 

" 0.01543 grains 

~ 0.00022 gallons 

= 0.03937 inches 

~ 61.02361 cubic inches 

— 22.04634 lbs. 

i 2 199*75539 gallons 
j — 274.96701 bushels 

— 6.21373 miles 

-- 19.68426 cwt. 

™ 2 ? 2 *V«4 d at par 

™ 4 S' 5 cl at par 

--= 1.07306 bushels 

— 2.11654 acres 

J ~ 24 gallons 

( -■= 3 bushels 

^ 2*75579 lbs. 

— 2.75138 lbs. 

9 d at par 
=« 3s II at par 

— IS 5 •“/•«d at par 

=« 2.46646 feet 

133*27675 ibs. 
132.27805 lbs. 

— 36/11292 lbs. 

=- £x. 0. 6at par 
=5 18 s 0 ®V«4 d at par 

0.93712 lbs. 

— 1.96843 cwt. 

“ 2 s I Vb d at par 

s- 1 S’ 4 at par 

-s 1,19599 squareyards 

1*30795 cubic yards 

1 s 11 *Vfl4 d at par 

~~ 4.S- Iat par 

{ --a 0.49601 bushels 

) ac 3.96815 gallons 

Si’- 0.96421 tons 

1166.64479 yards * 

2 s o *V*4 at par 

^ 110.2317^1^ lbs, 




IV. - - PERIODICAL PUBLICATIONS REVIEWED 
BY THE BURP:AU OF AGRICULTURAL INTELLIGENCE 
AND PLANT DISEASES. * 


Argentine;. 

Agronomia- Buenos Aires. 

Anales de la Sociedad rural argentina, 
Buenos Aires. 

Anuario de la IJirecciSn general de 
Estadisiica. Buenos Aires. 

Anuario estadistico. Repuhiica Argen-- 
Una. Buenos Aires. 

Argentine {The) Year-Book. London. 

Bdetin de AgricuUum, Cordoba. 

Boletin mensual del Museo Social Av* 
gentino y Boletin hibliogrdfico men¬ 
sual (anexo al Bol, vrCens. d. Museo 
Soc. Arg,), Buenos Aires. 

Boletin de Ohras P 4 blicas de la Repu- 
blica Argentina. Buenos Aires. 

Boletin de la Sociedad Forestal Ar¬ 
gentina. Buenos Aires. 

Campo {El). Buenos Aires. 

Comercio (El) exterior argentino. Bue¬ 
nos AirevS. 

Gaceta nml Buenos Aires. 

Ministerio de AgrioulUm de la Na- 
ci6n. Direccidn general de Enserlanm 
e Investigaoioms agricolas : x. Bo- 
Ictin. — 2. Circulares. — 3, Puhli- 
cacioncs. Buenos Aires. 

Ministerio de Relaciones exteriores 
y Quito : i. Boletin. — 2. Circular 
informativa mensual. Buenos Aires. 

Monitor de Sociedades andnirms y 
Patentes de InvencUn. Buenos Aires. 

Review (The) of the River Plate. Bue¬ 
nos Aires. 


Revista del Centro Estudiantes de 
Agronomia y Veterinaria de la Uni- 
versidad de Buenos Aires. Buenos 
Aires. 

Revista de Ciencias Econdmicas. Bue¬ 
nos Aires. 

Revista Industrial y Agricola de Tucu- 
mdn. Tucumdn. 

Revtsta de la FacuUad de Agronomia 
y Veterinaria. Buenos Mres. 

Revista (La) de la Liga agraria. Bue¬ 
nos Aires. 

Revista Forestal. Buenos Aires. 

Revista de la Sociedad rural de Cordoba. 
Cordoba. 

Universidad de Tucumdn. Informe del 
Departamento de Investi'gaciones in- 
dustriales. Tucumdn. 

AtrsTRAr,iA. 

Agricultural (The) Gazette of Flew 
South Wales. Sydney. 

Agricultural (The) Gazette of Tasmania. 
Hobart. 

Annual Report. Department of Agri¬ 
culture and Industries of Western Au¬ 
stralia. Perth. 

Annual Report. Department of Lands 
and Survey. South Australia. Ade¬ 
laide. 

Annual Report. Papua. Melbourne, 

Annual. Royal Agricultural Society of 
New South Wales. Sydney. ‘ 


^ X certam imtubcr of these publications have not been received regularly during 
the wai\ The Library made the necessary arrangements in connection with the renewal 
of subscriptions and' the e.Kchangc with the tetitute publications. (Ed.) 



Amtmlian (The) Farm & Home. 
Melbourne. 

Australian Mtiseum. Records. Sydney. 

Australian (The) Sugar Jounmi. Bris¬ 
bane. 

Australian (The) Zoologist. Sydney. 

Bulletin of the Department of AgricuF 
iure, Ausiralm. — Idem : 

Division of Botany and Plant Paiho-- 
logy. Entomological Section. I'^ertb. 

Bulk tin of the Department of I nielli-^ 
gmee, South Australia. Adelaide. 

Chemist (The), Druggist and Pharma-^ 
cist of Australasia. Melbourne. 

Dalgely‘s Revieio. Sydney. 

Fertiliser (The). Sydney. 

Fruit (The) World of A ustralasia. Mel- 
boiirne. 

Government Gazette of Western Aus¬ 
tralia. Perth, 

Institute of Science and Industry, Bul¬ 
letin. Melbourne. 

Journal of the Departvnent of Agrictd- 
ture of South Australia. Adelaide. 

Journal of the Department of Agrictd- 
ture of Victoria. Melbourne. 

Land (The), Sydney. 

Motor (The) in Australia. Sydney. 

New South Wales. Department of 
Agriculture: x. Farmers* Bulletin* 
— 2. Science Bulletin. Sydney. 

Pastoralists (The) Review. Melbourne, 

Producers Review. Perth. 

Quarterly Summary of Australia Sta¬ 
tistics. Melbourne. 

Queensland (The) Agricultural Journal. 
Brisbane. 

Queensland. Bureau of Sugar Experi¬ 
ment Stations. Diinsion of Entomo¬ 
logy ; I. Bulletin — 2. General Se¬ 
ries Bulletin. Brisbane. 

Queensland Government Gazette. Bris¬ 
bane, ^ 

Report. AgncuUural and Stock Depart¬ 
ment. Parliament of Tasmania* Ho¬ 
bart. 

Review of Reviews for Australasia. 
Melbourne, 

Science and Industry. Melbourne. 

South Australia. Department of Agri¬ 
culture. Bulletin. Adelaide. 

South (The), Australian Government 
Gazette. Adelaide. 

asmania Agricultural and Stock De- 
partmmt.BuUeHn*BiQhoitt,TaBmatda. 

, Victorian Year Book. Melbourne, 

* JYestern Australia Year Booh. Perth. 

^:ymr Book (The Official) of New South 
:Wale$. Sydney. 


Year Book (Official) of I he CooiHioit* 
wealth of Australia. ^lelbounu}. 

AtJSTRiA. 

AUgcnieinc Wein-Zeiiung. Wien. 
Akademie (KaiswUche) der ff’ews.'i?- 
schafkn. Sitcimgen der Hudh. on- 
turw. Klassc. Wten. 

AUgemnm Zeitschvift fur BieriniVirrei 
und MaLfabrikatioii, Wien, 

Archiv fur Cheiuie und Mikoroskopw. 
Wien. 

Berichte der k. //. k. osterr. - mig. Kon* 
sidaniniter. Wien. 

Berichl Uber die Tdtigkeit der k. k. tandm. 

- chemischen Versuchsstation und der 
mil ihr imveiiiigtrn k. k, lamlw. - bak- 
teriologischen mid Ppan tn'^chuP,sta¬ 
tion in Wien. Wien-benp/.i^. 
Cenlralhlatt fur das gesamte Forstwesen. 
Wien. 

Continentale lloh-Zcitung. Wien. 
Deutsch-ocsterreichmhe agrar-Zeitung. 
Wien. 

Handdsmusciim [Das). Wien, 
lUustneyte MonatshklHer filr Bienen- 
zucht. Wien. 

Jakrbuch der k. k. geologischrn Reichs- 
anstalt, Wien. 

Jahrbitch der h.-k. LmidmirtschtiHs- 
gesellsohaft in IVien. Wieti. 

Jahrbuch der MeneAcMscheM I ndusirie. 
Wien. 

Jahresbericht der k.-k. SamenkoniroU- 
. Station in Wien. Wien. 

JahrbUcher der h.-k. zentmi-Ansi alt 
fUr Meteorologie und GeodynamJk. 
Offtzieile Fubiikatmi. Wien, 

Landes-Amtsblatt des Erzher.ogtftnini 
Oesteneich u. d. Enns. Wit'U. 

Land- und volkswirtscha/llirJir Mitki- 
kmgen. 

LandwirtschaftHche Mitkilungen fiir 
Kdrnien. Klageniurt 
LandwirtsekaftUehr Zoitshrifi. Wkni, 
LandwirtschafUicha Zrdtschrijt fUr Ober- 
oesteneich. Jdnz. 

Milchwirischafniche Zeiiung. Wien. 
Mitteikmgen der Fachbmchterstatkr 
desk, k, Acherbauministeriums. Wkm. 
MUteilungen de$ h* k. Ackerbaumi- * 
nisteriums uber FfeydezucM-Augek- 
genheitm* Wien. 

MUteilungen der k. h. Gartenhau- 
GeselUchaft in Steiermark. Graz, 
MUteilungen des LmdeshuUunates fiir 
Voralberg. Bregenz, 

MUteilungen der iandwirtschafilichen 
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Lekrkan^eln der k. k. Hochschule fur 
Bodenkhiltur in Wien. Wien. 

Mittezlungen de$ Ztichfvereines fur das 
Alpine Grauvieh in Steiermark. Graz. 

MonaishefU fur Landwirtschaft. Wien. 

OhskUchter {Der). Wien. 

Oesterreichlsche agrar-Zeihmg. Wien. 

Oesterreichische botanische Zeitschrift, 
Wien. 

Oesterreichlsche Fischerei-Zeitun^.Wien. 

Oesterreichische Forst- und Jagdseitung. 
Wien. 

Oesterreichische Garten-Zeitung. Wien. 

Oesterreichische Molkerei-Zeihmg. Wien. 

Oesterreichische Monatsschrift fur den 
Orient. Wien. 

Oesterreichische Moor zeitschrift. Staab. 

Oesierre ichisch - ungarische Zeitschrift 
fW Zmkerindustrie und LandwirU 
schaft. Wien. 

Oesterreichische Vierteljahresschrift (frii- 
her Monatsschrift) fur Borstwesen. 
Wien. 

Pferdezuchter [Der^ Graz. 

SamenkontroUstation {K. K.). Puhliha* 
tionen. Wien, 

Staiisiisches Jahrhuch des k. k. Acker- 
bauminislermms. Wien. 

Tiroler landwirtschaftliche Blatter. Inns¬ 
bruck. 

Vereinschrift fUr Forst- Jagd- und 
Naturkunde. Wien, . 

Verhandlungen der h. k. geologiscJien 
Eeichsanstalt. Wien. 

Volkswirtschaftliche Chronik der Oe- 
sterrechisch- Ungarischen Monarchic. 
Wien, 

Wiener landwirtschaftliche Zeitung. 
Wien. 

Wochenschrift des Zentralvereines fUr 
die Rubenzucker-Industrie Osterreichs 
und Ungarns. Wien. 

Zitsahrift d&s^ Osterr. Ingenieur u, 
ArchUeUen-Vereines. Wien. 

Zeitschrift fUr das landwirtschaftliche 
Versuohswesen in Deutschdsterreich. 
Wien, 

Zeitschrift fUr MoorkuUur und Torfmr- 
wertung. Wien. 

Zentralblatt fUr das gewerhliche^ Un- 
terricMswen in Oesl&rreich, Wien, 

BEI^GIUM and BEIyOXAN CONGO. 

Acadimie royale de Belgique. Bulletin 
de la Classe des Sciences, Bruxdles. 

Agronomic [V) tropicaU, Ucde-lez- 
Bruxelles. 

Annales d$ GemUom. Bruxelles. 

Annates de VObscrvatoire royal de Bru¬ 


xelles, publics aiix frais de VEtat 
y Annuaire meteorologtqzte, Bruxel¬ 
les, 

Annales de Mddecine Veterinaire, Bru¬ 
xelles. 

Annales du Musee du Congo beige. 
{Ministere des Colonies). Bruxelles. 

AnnUaire de la Belgique scieniifique, 
artishque, et liUeraire. Bruxelles. 

Annuaire de la Vie inteynationale. 
Bruxelles. 

Annuaire de Vlnsidut international 
de Bihhographia. Bruxelles. 

Annuaire o^ciel. MimsUre des Colo- 
mes. Bruxelles. 

Annuaire staiisiiqite de la Belgique et 
du Congo beige. Bruxelles. 

Belgique horticole et agricole. Bruxelles, 

Belgique {La) marttime et coloniale. 
Bruxelles. 

Boer {De). Beuwen. 

De Boerin. Beuweu. 

Bulletin agricole du Congo Beige. ' 
Bruxelles. 

Bulletin de Documentation dconomique. 
Bruxelles. 

Bulletin de la Fediraiion des Societes 
horticoles de Belgique. Bruxelles. 

Bulletin de VAgriculture et de VHorti¬ 
culture. Bruxelles. 

Bulletin de la SocieU centrale forestUre 
de Belgique. Briixelles. 

Bulletin de la SooUte cMmique de 
Belgique. Gand. 

Bulletin de VAssociation des Planieurs 
de Caoutchouc, Anvers. 

Bulletin de Vlnstitut International de 
Bibliographie. Bruxelles. 

Bulletin d*Informations agricoles. Bru¬ 
xelles. » 

Bulletin du Jardin Botanique de VE- 
tat d Bruxelles. Bruxelles. 

BulUtin mensml de la Commission 
permanente Beige du Lait. MalinCvS. 

BulUtin mens'uel de la Sod did royale 
horticole et agricole de VArrondisse- 
ment de Huy. Huy. 

Bulletin mensuel du Commerce spi- 
cial de la Belgique avec les Pays dtran- 
gers. Biuxelles* 

Bulletin officiel du Congo Beige. Bru¬ 
xelles. 

Chasse et Peche. Bruxelles, 

Chimiste {Le). Bercheni-Saiiite-Agathe^ 
lez-Bruxelles. 

Chine et Belgique, Bruxelles. 

Commerce spdeial de la Belgique avec 
les Pays strangers (annexe au Moni¬ 
tem beige). Bruxelles. 



Indusiiie {V) laitidre beige. Verviers. 
Ingmwuv {U) Untile. Wesny-Andri- 
nioiit-lez-Verviers. 

JcipiHi ct Belgiqm. Bruxelles, 

Journal dc$ Brevets. Iviej]je, 

Journal de la Societd Natiomle des 
AgrtciiUeurs de Belgique, Bruxelles, 
Journal de la SoclMd royale cenimlc 
d*Agric4tkure de Belgique, Bruxelles. 
Laiierie ei &levage. Jyouvuin. 

Machines (Les) agrlcoles, Woluwe- 
Bruxelles. 

Merctifiales [Les] agricoles. Anvcrse. 
Moniieur {Le) horticole beige. Bruxel¬ 
les. 

Notes ail sufel du Ddveloppcment de PA* 
gricuUim. Bruxelles. 

OiitUlage {U) agricole. Rcnaix. 

Rapports et comniimicaiions du Minis- 
ttre de VAgriculture et des Travmix 
publics. Office rural. Bruxelles. 
Rcoueil des Brevets d'Invcniion. Bru¬ 
xelles. 

Recueil interviaiionai de Legislation 
cotoniale. Bruxelles. 

Rmmigmments de VOffice Colonial 
{Royaume de Bclgiqm-Ministdre des 
Colonies), Bruxelles. 

Revue bihliogmpMqm beige. Bruxelles. 
Revue de PHorticulture beige ct iimn* 
gbre. Gaud. 

Revm des Questions scieniifiqtm. I<ou- 
Tain. 

Rev%ie dconomiqzte internationale, Bru¬ 
xelles, 

Revue generate agrommique. Uccle- 
lez-Bruxelles. 

Revue ginirate du tail. lyicrre. 

Vie [La) intemationak. Bruxelles* 

Buazii,.* 

Annuairc du Brml ckommiqm, Rio 
de Janeiro. 

Annmrio Imsikwo de Ammliura, In* 
dmirm & Coipmerdo, Sao Paulo. 
Archivos do Museu Nacional do Rio 
de Janeiro. Rio de Janeiro. 

Afchtvos do Jar din hoimico do Rio de 
Janeiro. Rio de Janeiro, 

Boletim da AgrkuUura. Sao Paulo, 
Boktim da AgricuUura, Commercio e 
Industria. Babia, 

Boletim da Direciona de Industria e 
CorHmercio. Sao Paulo. 

Boletim do InsHtuto agronomico de , 
Campinas. Campinas, S. Paulo. 

I Boletim do Minisierio da AgncuUumt 
Industria e commercio. Servicio' de 


InformaQiks e DivulgacAo. Rk) de 

Janeiro, 

Boletim do Mluiskno de Reda(ee$ 
ep^termrs Rb de Janeiro. 

Boletim do Miiseu comcreial dr^ Rio de 
Janeiro. Rio de Jaiicirti. 

Boletim da superinkndencia da 
Jcsa da Borracha. Rio de jaut'iro. 
Boktim tcchuicoda Secrefinia do Rsiado 
dos Negoctos das (djHts pubBvas. 
Porto Alei»re. 

Brasilian {'Jlie) Review. Riode Janeiro, 
Chacanu cS* Qmniacs. Sao* Paulo, 
Criador {()) Paulista. Suo Paulo. 
Bstancia (yl). Porto Ak‘gre. 

Evohi^do (/I) agvicolaJ Sao Fmilo, 
Fazenda (A). Rio de Janeiro. 

Fazenda (.4) modema. Rio de Janeiro, 
Fazendcho [0). Sao Paulo. 

Jornal de Erononiia politico, de 
Janeiro. 

Lavmtra (A.). Kio «le’' Janeiro. 
Lavoura e Cria^^o. Rio di* Janeiro. 
Progrcsso (0.). Porto Alegre. 

Revista do Centro de intUitra scientk 
pea. Pelotas, Rio Grande do Sul. 
Rivista (La) coloniuk. San Paolo, 
Revista de Commercio e Industrin.^'Xo 
Paulo. 

Revista de Veterinanii e Zoatechnia. Ria 
dc Janeiro. 

British Cow>nxks. 

Agricultural (The) Bullet in of the Feie* 
rated Malay States. Kuala lauupnt. 
Agriculiural (The) Journal of British 
East Africa. Nairobi. 

Agricultural News. Bridgetown, Bar¬ 
bados, 

Annual Report. Cyprus. T/nidcjn, 
Annual Report. Department of AgriruL 
Hm. British Fast Afnra. 

Aunmi Report, Department (if\4grR 
mdturei Fiji. Suvn. 

British East A fried. t)e part men t of A gri* 
culture. Agricultural BitlMhi. Nai¬ 
robi, 

British (T/w) North Borneo Herald* 
Josselton. 

Buiktin of AgricuUuml dnfarmaiiont 
Trinidad. Port-of-%miu, 

BulMin of the Department of AgricnB 
i%m. Jamaica. Hope, Kingston, 
Bulletin of the Dept, of Agrimlture. 

Trinidad and Tobago. I^ort-of-Sj)ain, 
Bulletin of the Department of Agrkul* 
iwe^ Bahamas. Nassau. 

Cyprus (The) Agricultural Journal* 
Nicosia. 
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Federated Malay States, Department of 
Agnculhive. BnUetin, Kuala-Litm- 
j)nr, M. S. 

Fiji Department of AgricuUitre. Bitlle-- 
tin, Suva, Fiji. 

Fiji {The) Planters. Journal Suva, 

Fiji. 

Journal { 2 he) of the Board of AgricyT 
iure of British Guiana, Demerara. 

Journal {The) of the Jamaica AgricuU 
tural Societv. Kingston 

Nyasaland. Department of Agricultiire. 
Bulletin. Zomba, Nyasaland. 

Nyasaland Government Gasette. Zomba. 

Report. Department of Agnculiure, 
Trinidad and Tobago. Trinidad. 

Southern Provinces of Nigeria. Agricul¬ 
tural Department. Bulletin. Tagos. 

Straits Settlements Government Ga¬ 
zette. Singapore. 

Trinidad and Tobago. Board of Agri¬ 
culture. Circulars. Port-of-Spain, Tri¬ 
nidad. 

West Indian Bulletin. Bridgetown, 
Barbados. 

West Indies. Imperial Department of 
A gricultnre, Pamphlet Scries. Brid¬ 
getown. 

Zanzibar Government Leaflet. Zanzi¬ 
bar. 

Bui;garia. 

Annuaire statistique du Royaume de 
Bulgarie. Sophie. 

Aiimio.uh. Soiiia. 

]\)dini!'Hllh‘o H(l (JoffifUlrh'lio yuuticpou- 
Hi a ill h. Sofiia, 

ro?umcin* Oniarnrh no Jpupoicaenanin 

Onniinm OHianauii o?, 
Gaum. Plovdiv. 

Be.u, ffthhJiifc- Sofiia. 

BcAK uArojchUi-i 'H()iuim*umim. Sofiia. 

Be, )f,(('(hh,irh'o - Meimuquh uniutm Ihute- 
iwaiih. Sofiia. 

Mcmeopa.wzu^leern 1 hzu munh'iu Sofiia. 

(‘fuofuh vSofiia. 

Tpy;i,o!».(; ita, iltpMvarunmi 

(hiHUi'Au (Uuainntih uh (>6pam\(Hir^ 
TuiflmKhj npii Bi/ee. Vama. 

Canada. 

Agricultural {The) Gazette of Canada, 
Ottawa. 

Agricultural [The] Journal, Depart¬ 
ment of Agriculture of Victoria, 
Victoria, B. C. 

Annuaire du Canada, Ottawa. 


Annual Report. Canadian Seed Gro¬ 
wers' Association. Ottawa. 
Association canadienne de Produoteurs 
de Scmenccs. Compte rendu de I'As- 
semblie mimiclle. Ottawa. 

British Columbia. Department of Agri¬ 
culture : I. Bulletin. — 2. Circulars, 
Victoria,* B. C. 

Bulletin de la Sooiete de Geograplne de 
Quebec. Quebec. 

Canadian {The) Bee Journal Brantford. 
Canadian {The) Entomologist. I^ondon, 
Ont. 

Canadian Forestry Journal. Ottawa. 
Canadian {The) Hortwulhmst. Peter- 
boro, Ont. 

Canadian {The) Horticulturist and 
Beekeeper. Peterboro, Ont. 
Canadian {The) Patent Office Record, 
Ottawa. 

Canadian Poultry News. Grinsby, Ont. 
Canadian {The) Thresherman & Fanner. 
Winnipeg, 

Canadian Yearbook, Toronto. 
Department of Agriculture. Ottawa, 
Branch of the Dairy and Cold Stor¬ 
age Connnissioner : i. Bulletin. — 
2. Report of the Commissioner. 
Central Experimental Farm. Bulletin, 
Dominion Experimental Farms : i. 
Bulletin. — .2. Exhibition Cir¬ 
culars. — 3. Seasonable Hints, — 
4. Report. 

Entomological Circulars. 

Fruit Branch: Telegraphic Report 
Fruit Commissioner’s Branch : Fruit 
and Vegetable Crop Report. 

Health of Animal Branch: i. Bul¬ 
letin. — 2. Report. 

Tobacco Division; 1, Bulletin. '—- 
2. Report, 

Department of Interior. Ottawa. 
Forestry Branch : 1) Bulletin. — 
2. Circulars. 

Department of Marine and Fisheries. 
I. Monthly Record of Meteorological 
Observations. — 2. Monthly Weather 
Review. Otawa. 

Department of Mines. Ottawa- 
Geological Survey, i. Museum Buh 
letin. — 2. Report. 

Mines Branch. Bulletin, 

Department of Trade and Commerce, 
Ottawa. 

Bureau of Statistics : Monthly Re- 
, port of the Trade of Canada, 
Comercial Intelligence Branch: Week¬ 
ly B%tlUim, 
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Grain I^esearch Laboratory: Butle^ 
tin. 

Laboratory of the Inland Revenue 
Department: Bullelm. 

Farm and Dairy and Rural Home. To¬ 
ronto, Out. 

Gazette {La) agricok dit Canada. ML 
niskre fhiSral dc LAgvindmrv. Ot¬ 
tawa, 

Journal [Le) d*Agviciiltim ci d'HorlL 
culture, Montreal. 

Journal of the Canadian Peat Society 
Ottawa, 

Manitoba AgncnHural Collage. Bullettin. 
Winnipeg, 

MinisUre h VAgriculhm de la Provin- 
vinca de Quebec. Circiilaires. Que¬ 
bec. 

Ministdre fideral de VAgriculture. Ot¬ 
tawa. 

Division du Coinniissaire de ITii- 
dustrie animale: i. Bulletin. — 
2. Rapport. 

Division du Comniissaire des Se- 
mences: i. Bulletin. —2. Rapport. 
Fenues experimentales du Dominion 
' X, Bulletin. —‘ 2. Comeih pour la 
Saison. — 3. Rapport. 

Sernce de V Entoniologie : Circu^ 
lair as. 

Miniskra des Mines. Commission g^- 
logique. i. Bulletin du Mush. — 
2. Rapport. Ottawa. 

Ontario Department of Agriculture: 
I. Ontario Agricultural College. BuL 
letin. Guelph, Out. — 2. Municipal 
Bulletin. Toronto. 

Province of Alberta. Department of 
Agriculture. Statistics Branch. Crop 
Bulktin. Edmonton. 

Province of Quebec. Department of 
AgricMlture, x. Rapport du Mini she 
da VAgficuUiiYc. — 2. Ciycukiys.Qm^ 
bee. 

Rapport amnuel de I*Association mna- 
akmm des Producietm de Santomes. 
Ottawa. 

Rapport annuel de la SocUUd de Fomo^ 
logie et de Cidiure fruitUre do la 
Prov. de Qudbec. Qudboc, 

Rapport ann/ml sifr la Commerce du 
Canada. Ottawa. 

Rapport de la SocieU d^hidusirie laL 
tidre at de V&cole laiiihra de la Prch 
vince de Qudbec. Quebec. 

Rapport de la SoaiitS de Quebec pour la 
Protection des Plantes contra le$ In-^ 

’ secies ' ef Us ' Maladies fongtuuses. 
Quebec. 


Rapport dii Minisite de LJuiiatUure 
du Canada. Ottawa. 

Public (The) Service Monthly. Re- 

Revue ranadiennr. Montreal. 

Revue iripuestrieilr canadienne. Mi)U- 

trenl. 

Saskatchewan Department of AgricuL 
ture. Bulktin. Reginu, Sask. 

CHIIyt. 

AgrictiUor (El). Santiago. 

Anales agronomicos. vSantiago, 

Analas del Insiituto de Ingmieros de 
Chile. Santiap. 

Anales de la Sociedad agronomica de 
Chile. Santiago. 

Aniiario del Observaiorio astYondmico 
nacional dc Santiago de Chile. vSan¬ 
tiago de Chile. 

Anuario estadistico dc la Rcpnhliva de 
Chile. Santiago de Chile. 

Anuario nwteorologico de Chile. vSan¬ 
tiago de Chile. 

BoUtin de BosquePesca y Ca:a. vSan¬ 
tiago. 

BoUtin de la EstaciCm emlogim. vSan¬ 
tiago. * 

Boletin de la Sockdad agrlcola del 

Norte. Santiago. 

Boletin de la Sociedad agrlcola del 

Sur. Concepcidn. 

BoUtin de la Sociedad da Fomanto 

fabril. vSantiago. 

Boletin de la Sociedad nacional de 

Agricultura. vSantiago. 

Boletin del Ministcria de Relariones 

exteriores . vS.'iiili? igo. 

Boletin del Museo nacional de (‘hik, 
Santiago. 

Boletin nmero de la Sockdad nat itwal 
de Minerta. vSaiiliagti, 

Comercin de ExpoHmndn (Superinku- 
dencia de Adtmnas. De par tame nto 
de Estadistlca Cmmni ai ). San¬ 
tiago. 

InformmUn (La). Santiago. 

Resumen del Comercio e^^terior de 
Chile. {SuperintBndancia da Adumms, 
Departamento da Estadistica Comer'* 
dal. Importmidn y Exportacum). 
Santiago. 

Revista da AgricuUura. Santiago. 

Ravisfa de Bibliografia chilena y eztran* 
jera. Santiago, 

Revista tmivarsitaria. (Organa de los 
Cantros da Estuiianks da la Uni- 
versidad Catdlica. Santiago. 



China. 

Bollettino mensile della Camera di 
Commercio italiana in Cina. Shaiig- 
hai* ^ 

Journal {The) of the Ministry of Agri- 
ctiUure and Commerce, Peking. 

COI^UMBIA. 

Anuario estadistico, RepuUim de Co¬ 
lombia, Bogota. 

Revista agricola, Bogota. 

Revista nacional de Agriculiura. Bo¬ 
gota. 

Costa-Rica, 

Anuario estadisiico, Repiiblica de Costa 
Rica, San Jose, 

Boletin de Fomenio. 6rgano del Minis- 
terio de Fomenio, San Jose. 

Cuba. 

Boletin de Minas, Habana. 

Boletin oficial de Marcas y Patentee, — 
Secretaria de AgncuUura, Comercio 
y Trabajo. Habana. 

Boletin Ofi&ial do la Secretaria de Agri- 
cuUura, Comercio y Trabajo. Habana. 

Boletin Oficial du la Secretaria de Estado. 
Memoriae comer dales de los Con- 
sules. Habana. 

Comercio exterior, Habana. 

Estacidn experimental agrondmtea: i. 
Boletin. — 2. Circulares. Santiago de 
las Vegas. 

Gaceia Oficial de la Rep. de Cuba. Ha¬ 
bana, 

Revista de AgrictiUuray Comercio y 
Trabajo, Habana. 

CZKCnO-SiOVAKIA. 

Deutsche {Dcr) Imker aus Buhmen, Prag. 

Deutsche [Der) Landwirt. I-^tag. 

Deutsche SeJUion des LandeskulUir- 
rates fUr die Markgrafschaft Mdhren. 
FPugsehriften. Briinn. 

Land- xmd forstwirtschafUiche Mittei- 
lungen. Frag. 

Siallmist xmd Kunstdimger. Frag. 

Zeiischrift fUr Zuckerindustrie in Boh- 
men. Frag. » 

Zentralblatt '~fuf tandimrtschaft, Briinn. 

Vhtnih Ministersiva ZSmMelsivt Ces- 
ko-Slovenshi RepuhUky, Frag. 

DrCNMAKK* 

B&retning fra den Kgl, Veterinaer- og 
LandhohojskoUs Laboratorium for 
Land0honomishe Pors0g. Kobenhavn. 


Beretning fra Fonogs lahovatoriet. Kgl, 
Veicrinaer- og LandoJwjskoles, La- 
horaioritim for Landohonomishe Ver- 
$0g. Kobenliavn. 

Beretning Ira Statens Forsogsvirh- 
somhed i PlanUhuUiir. Kebnlieavn. 

Beretning fra Statens Planleavlsiid- 
valg. iCobenhavn. 

Beretning fra Statsanstalten Dansk 
Frokonirol ct Beretning fra Stats- 
frokontrollen (Dansk Frohontrot). 
Hobenbavii, 

Beretning am den under Landhmgsmi- 
nisteriet sorierende Landokonomiske 
Konsulentwirtsomhed, Kobenhavn. 

Beretning om Faelles- Udvalgei for Fierk- 
raeavlens. Robenhavn. 

Beretning oni Landbotoreningernes. Ko- 
benhavn. 

Comptes Rendus des Trauaux du Labo- 
ratoire de Carlsherg. Copenhague. 

Danish {The) Export Review. Copen¬ 
hagen. 

Dansk Land. Kobenhavn. 

Dansk Patenttidende. Robenhavn. 

Hedeselskabeis Tidsskrift. Viborg. 

Landxnandsblade. Robenhavu. 

Maelkeritidende. Odensee. 

Maanedlige Oversigier over Sygdomme 
Jios Haveplanterne fra Statens plan- 
iepatologiske Forsog. K benliavn. 

Maanedlige Oversigter over Sygdomme 
hos Landhrugets Kulturplanter fra 
Statons plantepatologiske Forsog. Kr> 
benbavn. 

Meddeleher fra den Kgl. Veterinaer- og 
Landbohojskoles Senmlabovatoriiim. 
Kobcnliavn. 

Nor disk Jordbnigsforskning Tidsskrift. 
Giiibbcrholtn |pr, Vail 

Statistiske Efterretninger. Kobenhavn. 

Tidsskrift for Landhrugets Phnteavl. 
Ixobenhavn. 

Tidsskrift for Landakonomi. Kobenavn. 

Tidsskrift for ObmaaUngs- og Matvikuls- 
vaesen, Kobenhavti. 

Tidsskrift for Skovvaesen. Kobenliavn. 

Ugeskrift for Landmaend, Robenliavn. 

Vort Landbrug. Kobenhavn. 

Dominican Ri^pubiac. 

Revista de Agriculiura. Santo Domingo. 
Bcxtadok. 

Boletin del Ministerio de Relacidnes 
exteriores. Quito. 

Gaceta municipal. Adas de las Sesio- 
nes efectuadas por el ihtstre Cornejo 
munlci'pal de Guayaquil. Giiayaqinl. 
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liaVPT AKl) Stt>an, 

Agncultiiral {The) Journal of Egypt- 
Cairo, 

Annuaife statisiiqufi de VEgyptc, lyC 
Caiiv, 

Bulletin CoivmevciaL Alexandrie, 

Bulletin de la Sod etc eniowologiqtie 
d'iigypie. I^e Cairo, 

Bulletin de V Union dcs AgyicuUcurs 
d*Jligyple. he Caite. 

Cairo \Tlie) Scientific Journal. Cairo. 

igypte [U) contem par nine. I,e Cairc. 

MMnoires de la Societe cntomologiqtic 
d'lkgypte. he Caite. 

Ministry of AgvicnUurc, Egypt. Tech¬ 
nical and Scientific Service. Bulletin. 
Cairo. 

Monthly Report issued by the Com- 
mercial Intelligence Branch, Central 
Economic Board. Cairo. 

Fjnt.and. 

Arsbok. Afvels/drcningcns for Ayrshi- 
reboskap i Finland. 

Arsbok {Statistik) for Finland. (An- 
nimire statistique de Finlande). Hel¬ 
singfors. 

Finska Mosslmlturfonningen Arsbok, 
Helsingfors. 

Maataloudcn EevoshoitolehU, Helsinki. 

Maalalouden Karjanhoitolehti, Helsinki. 

Maatalous. Helsmki. 

MetsataloMellimn Aikakauskirja, 
(Forstlige Tidskriit). Helsingfors, 

Fellervo. Helsingfors, 

Franck. 

A ccUmatation (V), Journal des&leveurs, 
Paris. 

Afri^ue (V) fmngaise. Paris, 

Agriculture (V) commerciak fran^mos, 
coloniale at iHrangdrc. Paris. 

Agriculture (IJ) pratique des Pays 
chauds. Palis. 

Agronomic (fj) coloniale, Bulletin 
mensuel du Jardin colonial, Paris. 

Alimentation (//) moderne et l$s In¬ 
dustries annexes. Paris. 

Alpes (Les) indmtrielks, (kenoble. 

Annates de Chimie analyiique ct de 
Chimie apphquie et Revue de Chimie 
analyiique reunies, Paris. 

Annales (Les\ diplomatiques et consu- 
laires. Paris. 

Annales de GiograpUe, Paris. 

Annales de la Brasserie et de la DistU- 
lerie. Paris. 

Annales de la Direction de PHy- 


dniuUqu** ct drs Amclloraibms agri- 
cfilcs {Bulletin). Paris, 

Annales de la Science agronomique 
francaisv et ctrangi'v(\ lastiliit lui- 
tional agronotni<|ue. Paris, 

Annales de la Stn'lete dWpjkiiHure^ 
Silence et indnsUie de /.ynp. Pyon. 

Annales de la Soeiefe enltmudogupw 
lie !• ranee. Paris. 

Annales^de iBeole nafionale d'Agri- 
culture de Gvignon. Paris. 

Annales de PfUcolc nalionale d'Agri- 
ctdinrejie Mcmipellier. Moutpellier. 

Amudes de itcolv vationule d'Agn- 
c%iltmc dv Rennes, Rounes. 

Annales de iUnsfitut uatlaiml agro- 
nomique. [MiniMvre de I Agriculture 
et du Commerce), Paris. 

Annales de IMvsUiiti Pasteur, l^nris. 

Annales dcs Falsifiratitnis et dcs Prati¬ 
des. laris. 

Annales dcs Sciences naluvelks {Uota- 
nique). Paris. 

Annales. Doenmetds offieiels. Statis- 
tique. Rapports. Complex re ml its de 
Missions eu France et i d fit ranger. 
Mmistdre dc I'AgucitUm'e. Direc¬ 
tion de rAgriculture. Paris. 

Annales du Bureau Centml hhlbhwo'* 
rologique de F"ranee. MhiisRrc de 
rImtructkm pithlique. Paris. 

Annales dtt Comitl eentnil agUtole 
de la Sologm. UrMans. 

Ammh.s du Commerce eMimtw, Pads. 

Annales dn Mmce colonial de Marseille. 
Paris. 

Annales dn Servire ftes lipiphvties. 
Mini.^kre do VAgricnitnre, laris. 

Atinee .^cieniifiqne et rndustririle. la¬ 
ris, 

Annec sociak intniiutumale. Rvinis. 

Anmiairc. Association den (litnusks 
dc .*^ucrvfie rt dr nisUHerir de hf anm 
et dcs Goltmies. Pruis. 

Anumire colonial du Maludd et dc 
la Mdcaniqitc agneoks. Clmmtm 
syiulieale des (Tusiruckam dc Ma- 
chines agrict}lr.H de Fmim, Pads, 

Ammahe de la BeUermm, Vakneiennes. 

Annuaire de VAgricuUure et de.‘f As- 
sociiitions .dgnaoles.. hyon St lads. 

Annmire dm 'Earn ei ForUs. Pads, 

Annuaw du MinisUre du Commerce 
et de lUnimtrk, Paris, 

Annmire giwiral de la Fnmce et de 
r&tranger. Pads; 

Annmire siatistique de la France. Fads, 

ApicMlUm (V), Paris. 

Archives de PamsUolagie, Pads. 
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Argus {U) des Revues. Paris. 

Association fmngaise pour la destruc¬ 
tion du varron. Pubhcations. Paris. 

Association italo-frangaise d^ expan¬ 
sion economique: i. Bulletin. — 
2, Circulaires. Paris. 

Bibliographe [Le) moderne. Paris. 

Bibliographie scientifique frangaise: 
I<^re Section: Sciences mathematiques 
et physiques ; Sect.: Sciences 

naturelles et biologiques. Paris. 

Biere {La) et les Boissons fermentees. 
Pans. 

Bois {Le). Paris. 

Brasserie et Malterie. Nancy. 

Brevets d*Invention. Office national 
de la RroprUU industrielle. Paris. 

Bulletin hi-rnensuel de VOffce du Gou- 
vernement gendral^de VAIgirie. Paris. 

Bulletin commercial et financier du 
Journal d*Agriculture tropicale. Pa- 
ris. 

Bulletin de Geographic hotanique. Le 
Mans, Sartlie. 

Bulletin de la Chambre syndicate de 
la Motoculture. Paris. 

Bulletin de VAgence generate des Co¬ 
lonies. Service des Renseignements. 
Ministere des Colonies. (Ancien Bul¬ 
letin de VOffice colonial). Paris. 

Bulletin de la Societi des AgricuUeurs 
de France. Paris. 

Bulletin de la Socidte hotanique de 
France. — i. Mimoires. — 2. Sean¬ 
ces. Paris. 

Bulletin de la SocieU d'Encouragement 
pour VIndustrie nationale. Paris. 

Bulletin de la SocidU d*&tudes et de 
VtdgarisaPmi de la Zoologie agricole. 
Bordeaux. 

Bulletin de la Societd de Geographie 
commerciaU du Havre. Havre. 

Bulletin de la SooUti entomologiqiie 
de France. Paris. 

Bulletin de la SocUU nationale d*AccM- 
mataiion de France. Paris, 

Bulletin de la Socidtd de Pathologie 
exot'iqm. Paris. 

Bulletin de la Socidtd de Pathologie 
vdgdtale de France. Paris. 

Bulletin de la Socidtd scientifique d'Hy- 
giine alime%ia%re et d'Alimentation 
rationnelle de VHomme. Paris. 

Bulletin de la SorAdtd scientifique et md- 
. dicale de VOuest Rennes. 

Bulletin de la Socidtd des ViticuUews 
de France et d*Ampilographie. Paris. 

Bulletin de VAssociation agricole et 
^viticok de la Marne. Reims, 


Bulletin da VAssociation cotonniire 
colonials. Paris. 

Bulletin de VAssociation de Documen¬ 
tation bibliographique, scientifique, 
industrielle et commerciale. Paris. 

Bulletin de rAssociation des Chimis- 
tes de Sucrene et de Distillerie de 
France et des Colonies. Paris. 

Bulletin de Vlnstitut colonial de Mar¬ 
seille : Section des Caoutchoucs — 
Section des Cdrdales et Plantes cl 
Fdcule. — Section des Matidres gras¬ 
ses. Mar'^eille. 

Bulletin de Vlnstitut Pastern — Revues 
et Analyses. Paris. 

Bulletin de V Office colonial. Paris. 

Bulletin de V Union des Chambres de 
Commerce francaises d VEtranger, 
aux Colonies et aux Pays de Pro- 
tectorat. Paris. 

Bulletin des Sdances de la Socidtd 
nationale fVAgriculture de France. 
Paris. 

Bulletin des Sdances de la Socidtd des 
Sciences de Nancy. Nancy. 

Bulletin des Soies et des Soieries. Lyon. 

Bulletin du Lahoratoire d*Agronomic 
coloniale. Paris. 

Bulletin du Lahoratoire regional d*En- 
tomologie agricole. Rouen. 

Bulletin du Musdum national d*Ht$- 
toire naturelle. Paris. 

Bulletin du Syndicat gdndral de Ddfense 
du Cafe et des Prodiiits coloniaux. 
Paris. 

Bulletin mensuel de la Chambre syndi- 
cale des Constructeurs de Machines 
agricoles de France. Paris. 

Bulletin mens%tel de la Socidtd Agri¬ 
culture, de^ Commerce et d*Industrie 
du Var. Dtaguignan. 

Bulletin mensuel de la Socidtd centrale 
d^Agriculture, d'Horticulture etd'Ac- 
climaiation de Nice et des Alpes 
Maritimes. Nice. 

Bulletin mensuel de la Socidtd de Gdogra- 
phie commerciale de Paris. Paris, 

Bulletin mensuel de VAssociation in- 
ter nationale du Froid. Paris. 

Bulletin mensuel de VOffice du Gouverne- 
nement Umisien. Paris, 

Bulletin mensuel de VOffice interna¬ 
tional d'HygUne puhlique. Paris. 

Bulletin mensuel de VOffice des Rensei- 
gnements agricoles (Ministdre de 
VAgriculture). Paris. 

Bulletin mensuel des Rdcentes publi- 
mtions frangaises. Paris. 



Bulletin mensuel du Commerce, de 
dustyle ' et de I'ApiculiufC. Pans. 

Bulletin mensuel du Syndicat mtional 
du Commerce cu Gros des Vim^ 
Cidres, SpirHueu:>e et Liqueurs de 
France. Paris, 

Bulletin officiel in Bureau dc RenseL 
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B iometika. Cambridge. 

Bu'd Notes and News, IvOiidoii, 

Blockade and Supply Supplement to 
the Daily Review of the Foreign Press, 
I/ondoii. 

Bloodstock Breeders' Review. I/nidon. 

Board of Agricnlhue and Fisheries : 
i. Journal of the Board of Agncul- 
tura. — 2. Monthly Agriculhmil 
Report. — 3. Food Prod%iction Lea¬ 
flet. — .|. Guides to Small Holders. 
5, Leaflets. —6 Department of Agri¬ 
culture and Fisheries, Special Leaflets. 

— 7. Monthly Weather Report of the 
Meteorological Office. — 8. Meteorolo¬ 
gical Office Circulars. — 9. Board of 
Agfic, and Fisheries Handbook. Di¬ 
seases of ^Animals Acts, London. 

Board of Agriculture for Scotland. — 
I, Scottish Journal of Agriculture 

— 2. Monthly Agricultural Report, 

3. Leaflets. Edinburgh. 

Board {The) of Trade Journal and Coiw 
mercial Gazette. Eondon. 

Bodleian (The) Quarterly Record. Ox¬ 
ford. 

Botanical Journal. Eondon. 

British (the) Bee Journal and Bee¬ 
keepers' A dviser. Eondon. 

British Birds, Eondon. 

British Sea Anglers' Society's Quar¬ 
terly, Eondon. 

British (The) Year Booh of Agriculture 
and Agricultural Who's Who. lyon- 
don. 

Bulletin of Entomological Research. 
Eondon, 

Bulletin of the Imperial Institute of 
the United Kingdom, Col. 6* India. 
Eondon. 

Bulletin of Miscellcmeous Informatiofi, 
R, Botanic Gardens Kew. Eondon. 

Chemical (The) News. Eondon. 

Chemical (The) Trade Journal and 
Chemical Engineer, Eondon. 

Chemical World. lyondon. 

Cold Storage and Produce Revieio, 
Eondon. 

Colonial [The) Journal. Eondon. 

Cooperative Refermce Library Miscel¬ 
laneous Publications. Dublin. 

Daily Review of the Foreign Press et 
Supplements. Eondon. 

Dairy (The) World British Dairy 
Fanner. Ivondon. 

Deparbn&nt of Agrimlkm ad Techni¬ 
cal Instruction for Ireland: 1. Jour¬ 
nal of the Department of Agriculture 


and Technical Instruciion for Ire¬ 
land. — 2. Crop Report, — 3. Lea¬ 
flets. Dublin. 

Diplomatic and Consular Reports. Eon- 
don, 

Economic Review of the Foreign Press. 

Eondon. 

Economic Supplement to the Daily 
Review of the Foreign Press, Eondon. 

Economist (The). Eondon. 

Edinburgh Review. Eondon. 

Engineer (The). Eondon. 

Engineering. Eondon. 

Entomologist's (The) Monthly Mam- 
ztne. Eondon. 

Estate (The) Magazine. Eetchwertli, 
Herts. 

Eugemes (The) Review. Eondon. 

Farmer {The) and Stock Breeder and 
Chamber of Agriculture Journal. 
Eondon. 

Fertilkers, Eondon. 

Field (The) London. 

Fishing fThe), Gazette London. 

Food and Supply Review of the Foreign 
Press. London. 

Frtiit Grower, Fruiterer, Florist and 
Market Gardener. London. 

Gardeners' Chronicle. London. 

Geographical (2 he) Journal. London. 

Herefordshire County Council. Far¬ 
mers' Bulletin. Hereford, 

Ice and Cold Storage. LorAon, 

Illustrated (The) Offlcial Journal (Pa¬ 
tents). London. 

Implement (The) and Machinery Re¬ 
view. Eondon. 

India Rubber (The) Journal. London. 

Institute (The) of Chemistry of Great 
Britain and Ireland. Proceedings. 
Eondon. 

International 'Sugar Journal, Altrin- 
cham. 

Irish Agricultural Organisation Society. 
Leaflets, Dublin. 

Irish Gardening. Dublin. 

Journal of Agricultural Science. Cam¬ 
bridge. 

Journal (The) of Botany British and 
Foreign, London. 

Journal {The) of Ecology, Cambridge. 

Journal (The) of Genetics, Cambridge. 

Journal (The) of State Medicine, Lon¬ 
don. 

Journal of the African Society. Lon¬ 
don. 

Jotwnal of the Central and Associated 
Chambers of Agriculture and Agri¬ 
cultural Record, Eondom 



Jutinml of the Chemical Sociely, lyondon. 
Jimrml of the hisUhttc of Bankers. 
I^omlon. 

Journal of the (miihiti of Brewtnf*, 

Journal il’he) ot the Lmnl A^^ents* 
Society. I^otidon, 

JfMrnai of the Manchester (ieo^rajhi- 
cal Society, Manchev^ler. 

Journal of the Ministry of A^Ciculture 
(despuc%s fUf enerr/ tie iqzo; ya 
Jounnil of the Board i>j AgviruUure). 
London. 

Journal of the Nailonal Poultry Or- 
ifankation Society. IvOiidon. 
journal of the Royal Horticultural 
Society, I/Oiidon. 

Journal of the Royal Society of Arts, 

Journal of the Society of Chemical 
Industry. London. 

Jo’urnal { 71 w) of the TcMile Institute. 
Manchester. 

Journal of Tropical Medicine and 
Hygiene. London. 

Journal of Zoological Research. r.rondon. 
Live Stock Journal. London 
London {2 m) Gasette. Lotidon. 

Mark Lam Express. Agricultural jour¬ 
nal. London. 

Mfmoirs mid Proceedings of the Man¬ 
chester Literary and Philosophical 
Society Manchester. 

Midland (The) Agricultural ami Dairy 
College. Bulletin. Kingsion-on^Soar. 
Monthly List of Official Pithlications 
issued hy H. M. Stationery Office. 
London. ^ 

Monthly List of PmiUmumtary Publi¬ 
cations issued by If. M. Stationery 
Office. London. 

National (The) Pood Journal. Lotidon, 
Naturalist {The). London. 

Nature. London. 

New Phytologist: a BriUsh 
meal Journal. I^ondon, 

North British ^|fwwtoris 4 I 5 diubnrgh, 
Palmer's Index to the Times Newspa¬ 
per. Sheppeiion-on-Tbanies. 
Parasitology. Cambridge. 

Perfumery {The) ana Essential Oil 
Record, London. 

Practical {The) Engineer. London. 
Proceedings of the R. Agricultural So¬ 
ciety oj England. Londoii, 

< Proceedings of the R. Society of Edin- 
hurgk Edinburgh. 

, PublisUrs^ Circular and Booksellers* 
. Record. X.^Mon. 


Quarkuly JuunuP of Pxpcf ifucfitul Phv- 
sialogv. London, 

OtiurlvRv Journal of Ltnulon, 

thffirh'tlv JtuuHoi of Min'rsnjut ul 
Sticntc. London. 

Ouuricrlv Jounml f>/ the R. Mricoh> 
logical Sortety. Londuu. 

Quarterly List of Official PuhlkathoiH. 
Issued by fl. .M. Slalumcyv (iffuc. 
London. 

Ouarteily List of Parllamcnhav Pu 
blieaiions. Issurd l^y If. M. Sta- 
iionery Office. LDnd<“'n. 

Quarterly (The) ReeiViO, T^otulon, 
(fuayterly Summary avd Meicoraio- 
gical Readings. Royal Botanic So- 
defy of London, J^ondoii. 
Rvconshuction Supplement to the naily 
Reviciv of the foocign Pnss. London. 
Report, The Pool is h ('otion (ito o^n 
A .ssoc»a lion. an< '1 u ‘S t er. 

Review {I'hc) oi Applied Rntiundagy ; 
x^eru'S A* .dgdcuKuml; vSent‘s |{: 
Medical and Veterinmy. fv<‘>ndon. 
Review of the Ford git Press • * the 
Economic Review, I^ondoti 
Royal Dublin Sodrtv : i. 7 he Econo¬ 
mic Proceedings. z. fhe Scien¬ 
tific Proceeding.^, Dublin. 

Royal Society, i. l*hilosophieui 2 ‘rans- 
actions. — 3. Proceedings of the R. 
Society. Biological Science. Loniitni. 
Royal (The) Society jor the Protec¬ 
tion o{ Birds. Report, l^ndoin 
Russian [The] Revimv. LiverpTOh 
Science Abstracts: Section A: Physics; 
Secdon B ; Ekctvical Engincvrhnc. 
T^iudon. 

Science Progress in the 2oth ('enlury, 
London. 

ScoUish (The) Parmer, (llascow. 
SmUish (The) Geographical Alaga'jinc. 
Edinburgh, 

South (The) American Jomnaf mnl 
Brmil mid River Ptalc Mail. Lon¬ 
don. 

Symons's Mefmologicai Magtuhw. Lou¬ 
don. 

System. 21 ie Magumw of Htisimss. 

Tvondon. 

Textile {ilie) Recorder. Manchester. 
Times (The). — Educational Supple¬ 
ment — Engimering Suppkmmt. 
Imperial and Foreign Trade Supple¬ 
ment — Literary Supplement — 
Weekly Edition. London. 

Tobacco Colonial Quarterly. Tendon. 
Transactions of the IL SmUisk Arhori- 
mliuml Sockiy. Edinbiirgli. . 
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Transactions of the Surveyors* Insti- 
tuiion. London. 

Tropical Life, London. 

United Empire, The Royal Colonial 
Tnsiiiiiie Journal, London. 

University College of North Wales, 
Agricultural Department, Publica¬ 
tions. Bangor, 

University of Cambridge. School of 
Forestry. Bnllelin, Cambridge. 

University of Leeds and the York¬ 
shire Council for Agricultural Edu¬ 
cation. Publications. Leeds. 

University of Londoit. County Council 
of Kent and Surrey. Leaflets of the 
South Eastern Agricultural College, 
Wye, Kent. London. 

Utility Poultry Journal, Newport, 
Salop. 

Wine Trade Review. London. 

Yearbook and Register. The National 
Utility Poultry. London. 

Yearbook [The) of the Scientific and 
Learned Societies of Great Britain 
and Ireland: A Record of the Work 
done in Science, Literature and Art. 
London. 

GRrJECK. 

Annates de I*Observatoire national d*A- 
tMnes, Atheiies, 

Bulletin semestriel du commerce special 
de la Gr^ce avec Us Pays etrangers. 
A+henes. 

Eco [U) coloniale italiana. Corfti. 

AsXtiov Fscopyixov t 7]C FscopytxTQc;' 
ETatpsia<^. A0iQvai. 

Fscopytxov xat Aaert-xov AsXTtov. 
Afr/jvai.. 

Nsa, (Tx) FswTcovixa* Mvivtaiov 

Fsco pY lixov n ep loS exov, A 6'/jva u 

Guatomata. 

Boletin de AgricuUura. Guatemala. 

Centro-A mdrica. Guatemala. 

Honduras. 

Boletin de la Secretaria de Fomento, 
Obras pfiblicas y AgricuUura. Te- 
gucicalpa. 

Revista economica. Tegudcalpa. 

Hungary* 

Akadimiai Ertesito. Budapest. 

AUatorvosi Lapok. Budapest. 

Annales de IlnstUut central ampd- 
lographiqm Royal hongrois. Buda¬ 
pest. , ‘ , 


Annuaire statistique hongrois. Buda¬ 
pest. 

Biharniegyei gasdasdgt Egyesulet hi- 
vatalos Kozlonye. Nagyvarad. 

Bordszati Lapok. Budapest. 

Erdeszcti Kiserletek. Selniecbaiiya. 

Erddszeti Lapok. Budapest, 

Foldtam Kdzlony. Geologische MiU 
ieihmgen. Zeiischrift der ungans- 
chen geologischen Gesellschaft, zu- 
gleich amtliches Organ der kgl. 
Ungar. geologischen Reichsanstalt. 
Budapest. 

Jahresbericht der k. zmgarischen Geo¬ 
logischen Reichsanstalt. K. unga- 
rtsche Ackerbauministevium. Buda¬ 
pest. 

Kiserletugyi KozlemSnyek. Budapest, 

Magyar Botanikai Lapok. Budapest. 

Magyar Dohdnyujdg, Budapest. 

Magyar Figudld, Budapest. 

Mezogazdasdgi Szemle. Budapest. 

Reime de Hongrie. Budapest, 

Tengar [A). Tudomdyos 4 s tdrsadalmi, 
tengereszeti 4 s kozgazdasdgi havi 
Folyoirat. Budapest'. 

India. 

Agricultural (An) Journal of the De¬ 
partment of Agriculture, Behar and 
Orissa. Patna. 

Agricultural Journal of India. Calcutta. 

Agricultural (The) Ledger. Calcutta. 

Annals of the R. Botanic Gardens, 
Peradeniya. Peradeniya. 

Bengal Department of Agriculture: 
I Departmental Records. — Di¬ 
rector of Land Records and Agricuh 
Hire, Bulletin, Agricultural Series. 
Calcutta. 

Bulletin of the Agricultural Research 
Institute, Pusa. Pusa. 

Bulletin of Land Records and Agricul¬ 
ture. Assam. Shillong. 

Bulletin of the Direction of Land Re¬ 
cords and Agriculture. Colombo, 

Bulletin of the Economics Department 
of the University of Allahabad. Al¬ 
lahabad, 

Burma Department of Agriculture: 

1. Bulletin. Hangoon, Burma. — 

2. Cultivator*s Leaflet. Mandalay, 
Bturma. 

Central Provinces. A^icuUuml De¬ 
partment. Bulletin. Nagpur, C. P. 

Ceylon Department of Agriculture: 
I. Leaflet, Colombo. — z. Bulletin, 

, Peradeniya. 

Commerce and Co-operation, Bombay* 
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Deparimeul of A^ricuUim : i Bidk^ 
tin. — 2. Leaflets. Bombay. 

Ftm$t Bulktiu. t>epiiHmcut of - Reve¬ 
nue and Agy}culture. Calcutta. 

Indian {The) Agriculturist. Cakuita, 

Indian and Eastern Engineer. Cal¬ 
cutta. 

Indian Engineering. Cakuita. 

Indian (The) Forester. Allahabad. 

Indian [The) Forest Records. Ddira 
Bun. 

Indian Journal of Economics. a’\lla- 
liubad, 

Indian Tej^iile Joimial. Botubay. 

Indian Trade Journal. Calcutta. 

Journal (The) of Dairying and Dairy 
Farming in India. Quetta. 

Journal of the Indian Economic Society. 
Bombay. 

Madras. Central Agricultural Commit¬ 
tee. Bulletin. Madras. 

Madras Department of Agriculture: 
1, Bulkiin* 2. Leaflets. Madras. 

Madras {The) Forest College hiagazine. 
Coimbatore, South India. 

Memoirs of the Department of AgricuU 
lure in India. — Bacteriological 
Series — Botanical Series — Chemi¬ 
cal Series — Entomological Series — 
Veterinary Series. Pusa, Bihar. 

Monthly Accounts relating to the Sea- 
Borne Trade Navigation of British 
India. Calcutta, 

Monthly Siatistes of Cotton Spinning 
and Weaving in India Mills. Cal¬ 
cutta. 

Monthly Weather Review. Calcutta. 

Mysore State Department of Agriculture. 
Bulletin, t. Chemical Series. — a.En¬ 
tomological Scries. ^ 3. Mycologioal 
Series. Bangalore, Mysore. 

Planters {The) Chronicle. Bangalore. 

Poona {The) College Magazine. Poona. 

Punjab Department of Agrioulkmt 
Bulletin. Lahore, Punjab. 

Records of the Botanical Survey of 
India. Calcutta. 

Tropical {The) Agrmdturist & Maga¬ 
zine of the Ceylon Agricultural So¬ 
ciety. Petademya, Ceylon. 

United Provinces of Agra and Oudh. 
Department of Land Records and 
Agrimliure : Bulletin. Agricultural 
Series. Allaliabad, ' 

Wealth {The) of India. Madras. 

'. ItAny* 

dfma {Lf) mUana. BoUetUno^ della 
Smpt 4 africana d^lialia. NapoU. 


AgricoHuva (iJ) colvniak. Firon/.e. 

Agricoltum (E) ihibana. Pisa. 

Agrkoltiira (L*) ikiluum Hhislraia. Mi¬ 
lano. 

Agncoltura (U) miklerna, 

UAgiuoltnya subalpiim. Cuncci, 

AgticoUura [fJ] toscana, Pin^nze, 

.dlimciiiarhne (//). ^lilano. 

Afpe {IJ).Riinsta fomtale italiaua. Fi- 
reuiEe. 

Amico (IJ) del conkidimh Otistauo 
(Banlegna). 

Annali del Comnwrcio. Mimstero di 
AgricoUura, Indusiria e Commercio. 
Boma. 

Annali del ConsigUo superiare delie 
acque pvbbliche ^ Ministcro del La- 
vori pubhiict. Roma. 

Annali del Labomtoria chi mien centra- 
le dclle Gahelle. Roma. 

Annali della R. Acxademht TAgri- 
coltura di Torino. Torino. 

Annali della R. Siazwne chlmko- 
agraria spcrimcntale di Roma. Roma. 

Annali della Socicid deglt Ingegneri 
e degli Architetti ItalianL Rotna. 

Annali deUTndustria c del Commercio. 
Minisiero di AgricoUura, Indusiria 
e Commercio. Ronta. 

Annah del Afinisiero di AgricoUura, 
Industria e Commercio. Roma. 

Annali del Museo civtco di Sioria 
naturale di Genova. Genova. 

Annali del R. IsHiuto superiore fo¬ 
restale nazionak. Fireitze. 

Annali del R. Laboratork autommo 
di Chi mica agraria di Forli. P'orli. 

Annali dcM* Uffwio agrarlo prorinciak 
di Bologna et Annali deirtJpkio 
provinciale di Agrmdtura di Bologna. 
Bologna. 

Annali deWUfjwio cvutmle mdemo- 
fologico e geodinamko itafiamK Mi- 
nistcro di Agrimltum, Indmifia & 
Commercio. Koum. 

Annali di AgricoUura. Minkkra M 
Agrkoltura, Industria e Commercio. 
Roma. 

Annali di Botanim. Roma. 

Annali di Chimim appHmta. Roma. 

Annali d^Ingegneria e d*Arckit0tiura* 
Roma. 

Annali di StatisUca. Direzione gene- 
rale della StatisUca e del Lavoro. 
Roma. 

Ammrio agrario. Bob|Jina* 

Annumio bibliografico tialiano delle 
Scieme medkh ed afini. Roma. 
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A nmtano della R. Accademia dei 
X’lncei, Roma. 

Annuario della R, Stazione bacolo^ica 
di Padova. Padova. 

Anrmano della R. Stazione sperimm- 
tale di Caseificio di Lodi. I^di. 

Amman0 della Stazione sperimentaU 
di RistcoUura di Vercelli. VercelH. 

Ammario del R. Istituto d^Jncorag- 
gianiento di Napoli. Napoli. 

Annnavio delV industria cotomera in 
Italia. Milano. 

Annuario delVIstituzione agraria Dottqr 
Andrea Ponii. Milano. 

Annuario d'Italia et Anmiario gene¬ 
rate d'ltalia. Genova. 

Annuario per le industri \ chimiche e 
jarmaceuHche. Ministero per VIn¬ 
dustrial il Commercio e il Lavoro. 
Ronia. 

Annuario. R. Stazione chimico-agra- 
ria d% Torino. Torino. 

Annuario scientifico ed industrials. 
Mano. 

Annuario Uaiisiico dellHndusiria ha- 
cologica e serica. Ministero per 
rindusiria, il Commercto e il La- 
voro. Roma. 

Annuario statistico iialiano. Direzione 
generals della Siatistxca e del Lauoro. 
Roma. 

Antologia agraria, Asti. 

A. 0 . P. I. Bullettinoufficiale dellAsso- 
ciazione orticola professionals iia- 
liana. San'Remo. 

Apicoliore {U) moderno. Bieno (To- 
rino'L 

ApicoUura (U) italiana. Ancona. 

ArcliivioperVAlio Adige. Bolzano. 

AvcMvin bibUograftco colonials. Fi¬ 
renze. 

Archivio di shria delle scienze. Roma. 

Atti del Comitato nazionale scientifico. 
tecnico per lo sviktppo e IHncre- 
mento delV industria italima. Mi¬ 
lano. 

AUi della It Accademia economicc^ 
agraria dei Georgofili. Firenze. 

Atti della R. Accademia dei Lincei. 
Rendiconii della Classe di Scienze 
fisiche, maiematiche e naturali. Roma. 

Vavvenire agricolo. Parma. 

BolkUino agrario siciliano. Palermo.- 

BoUeitino caseario. Supplemento deHa 
Rivisia scientifica del Latte. Reggio 
Emilia. 

BoUettino dei Consumi. Roma. 

BoUettino del ConsigUo , provincials 
d^agricoUuraf dei Consorzi agrart 


e delVIstituto provinciate di San 
Michele. Trento. 

BoUettino della Biblioteca del Mini'^ 
stero di Agricoltura, Industria e 
Commercio. Roma. 

BoUettino della Camera agruwiaria. 
Messina. 

BoUettino della « Cotoniera » Milano, 

BoUettino della pvoprietd intellettuale. 
Roma. 

BoUettino della R. Societd geografica 
italiana. Roma. 

BoUettino della Societd degli agricoltori 
italiani. Roma. 

BoUettino della Societd geologica ita- 
liana. Roma. 

BoUettino della Societd italiana per 
lo studio delValimentazione. Firenze, 

Bolletiino della Societd lombarda per 
la pesca e VacquicoUura. Milano. 

BoUettino della Societd nazionale degli 
olivicoUori. Roma. 

BoUettino della Societd orticola va- 
resina. Varese. 

BoUettino delVAssociazione delVindu^ 
stria laniera italiana. Biella. 

BoUettino delV Associazione italiana fra 
gli impiegati delle Industrie dello 

. zucchero e delValcool. Bologna. 

BoUettino delVAssociazwne pro-piante 
medicinali ed altre utili. Milano. 

BoUeitino delle opere moderns straniere 
acquistate dalle Biblioteche goverria- 
tive del Regno dVItalia. Roma. 

BoUettino delle sedute delV Accademia 
Gioenia di Scienze naturali. Catania. 

BoUettino del Ministero degli Affari 
Esteri. Roma, 

BoUettino del Ministero delle Colonie. 
Roma. \ 

BoUettino del R. Comitato '^ologico 
d'Italia. Roma. 

BoUettino del R. Ox to botanico di Pa¬ 
lermo. Palermo. 

BoUettino del Sindacato vinicoh pie- 
moniese. Alba. 

BoUettino di informazioni detVUfficio 
economico del Ministero delle Colo¬ 
nie. Roma. 

BoUettino di legislazione e statisiica 
doganale e commercials. Roma. 

BoUettino di notizie commerciali, Roma. 

BoUettino di sericoUura. Mlano, 

BoUettino di studi ed informazioni 
del R. Giardino coloniale di Pa¬ 
lermo. Palermo. 

BoUettino mensile delVOsservatmo 
Montecassino., Montecassino. 

BolkUino scientifico-tecnico. Milatib. 



BoUeMiuo tvcmco puhhUmia per rum 
dei k. IsiitHio scte^ihfico sperimeutaie 
del tahacco. Seafjiti (Salerno). 

BoUcUino hmestrak dkle pubblica- 
riopii arquisiuie o permnnfo in dono 
al Ci)mnnc di hi re ire. Fimr/.e. 

Bdleiiiiio njpciale dcJla DircJenc 
nemde del Demanio. AJiniskyo delle 
hlnn'ii:e, Konia, 

Batkidih) vUicmlc del Mini.^lero dclle 
Coti^iiie, Roiua. 

BoUeitiuo itffw'nde del Miulstvro dei 
fjveori Pubblid. Ronni. 

BoUcilmo veteriiuirlo ihilhim, Torino. 

BiiUetln hiblio^mphiqtie dv la cMmie 
ei da ses appliradons. Genes. 

BulktUm htbliogmfco della botanica 
itallana. Firenze. 

BuUeiiino deWagvicoitnra. Milano. 

Bulieitino della It Sonietd toscana di 
OriicolHfra. Firenxe, 

BuUettmo della Societd botanica Haliana. 
Firenze. 

Bulhitiiio delVAssociamne agraria friu* 
iana. Udine. 

BulUiln of the American Chamber of 
Commerm for Italy. Milano. 

Camera di Commercio ed Industriu, 
Brescia. Processi verbali di seduie. 
Brescia. ' 

Camera di Commsrcio e Indnsiria. 
Roma. AUi e documenti. Roma. 

Camera di Commerplo e Indmiria, 
Udine. Aduname. Udine- 

Camera di Commercio e dl Industrial 
Venena. Seduie puhhliche. Venezia. 

Consorzio autonomo del Porta di Ge¬ 
nova, BoUeUino, Genova, 

Campi (if). Sit]'»plemento mensilc cli 
Cooperadone e MntmlM agraria, 
Ronui. 

Caseifido {II) moderna. Rona. 

CUnica (La) veterinaria, Milano. 

CoUwaiore (J/), Casalmonferrato. 

Cronam agricMa. Torino, 

Diana. II « Field dfltalia ». Firenze. 

Diritto (U) dei pubblid appalti. Roma. 

Donn^a {La) net campi. Roma. 

Bco [U) dedi ingegneri e periti agri- 
mensori. jPescia. 

Bepnomia (L^) iialima. Milano. 

Economia (i*) rurale. Torino. 

Bconomia (JJ) zooteemea Iglesias 
, (CagHati). 

Esphvazione {TJ) commerciaU, Milano. 

Esporiazione {V). Milano. 

GazzeUa agrarian comm&rciah $ indu- 
sifiaU* ^^Sfmdria. 


Gazrvtia chinum iiaiicaui. Roma. 
Ga^.rtia ufficuilr dr! lu guo iflhdta. 
RtniiH. 

Gpoiiyafiu {f.u). Novara. 

Givvnaii {I!} urruro. Knina. 

Giovj/idr (kkl ollevutoyi. Catania. 
Gtornalr drgll rconomhh r hlvria 
di stutlstim. Koina 
Giornulc dri nnignai. Milano, 

Giorudlr del Gen to ciriie. Rr)nui. 
GtiHitale d4ta Ubreria, drlla iipoyjuUii 
e delle aril r indnstrie nffiui. Milaiic.. 
Giovitalv^ delh conserve allmenturt. 
Hapoli. 

Giortmie di agrknltura della dxmwnica. 
Piacenza. 

GiornaU di chimica rndustruilc. Milano. 
GiornaU di getthgia pratica. 

Giornale dlippologiit. l*isa, 

Giormiic dlItalia arjiudo. Rom.a. 
Giornale d4tal/a foresfalc. Ronirs. 
Giornale dl nivdiraua vetei inaria della 
R. Societi) nazionale r^ Arradrmia 
voter maria italkma. frorinu, 

Giornale (II) di nsieoltura. VerceJli. 
Giornale di vUicoltnra, enotogia. agri- 
colkmi e indmiria agraria. A\\‘Hnio, 
Giornale vinicolo ifalmnd, Casrul Mon* 
ferrato. 

lUnstra'^.ione (Id) cohmaie. Milano. 
Indnstria (L’). Milano. 

Induslria (U) chimica, miucrarla e 
me tail urgica. Torino. 

Industrm (V) laitiera e zooieenka, 
Reggio Kniilia. 

Indnstria (V) meocantca, Milano. 
Indmiria (U) sapor^iem, dogli otii r del 
grassL Milano. 

Industrie (Le) chimkM. vSuppk‘tii<*nto 
ddle Industrie UaUam illitslrale. 
Milano. 

Industrie (Lc) Ualiane illttsirak. I^lilano. 
Inpmnanoni serkhc. Roiua. 

Ingegnsrla (IJ) Mlaua. Roma. 
Italia (U) (tgnctda, r*laccnz,'i 
Italia (fJ) ekitrim. Milano. 

Italia {Id) serkola. Milano. 

Italia (!J) mnicola ed agrrma, CasaR 
■’ mouferrato. 

Lahoratorio di studi ed espmmze 
suUa seta. Milano* Rdaziom (an¬ 
nua) suWaUwUd , dd Lahomtorio* 
Milano. 

Liberid (La) ecommica. Boloja^a. 
tidri (I) del giorno* Milano, 

Ma’gistrato (R.) delU Acqm* UMcio 
iarografico. — i. Bolktiino bihUo- 
wjwo. 2. Relaziom annm id 
Direitore. Venezia. 



Maipighia. Rassegna memile di hota- 
nica. Catania, 

Metaliurgia (La) italiana. Milano. 

Minerua. Rivista delle riviste. Roma. 

Minerva agmria. Milano. 

Miniera {La) italiana. R^'mia. 

Minister0 di Agficoltura^ IndusiHa e 
Commcrcio: i. BolkUino dei Mini'- 
sieri per VAgncoUura e per VIndu¬ 
strial il Commercio e il Lavoro. Serie 
A-I. Disposizioni e provvedimenti 
relaiivi al personale. —II. Legtsla- 
zione cd amminisimzione. — vSerie 
B-I: Notisie sulU condizioni delVa- 
gricoliuva, dellHndustria e del com- 
mercio in Italia e aWestero. — II. 
Relazioni e studi sodentifici e tecnicL 
Ispeitorato generate del Commercio. 
Ufficio di informazioni commerciali. 
Comunicazioni. — Roma, 

Ministero degU A-ffdri Esteri. Direzione 
generale degli affan commerciali: 
I. Circolavi. — 2. Rer Vesportazione 
italiana. — 3. Rapporii. Roma. 

Modevno {II) woiairo. Boloima. 

Monitore {II) tecnico. Milano. 

Nahtm, Milano. 

Naturali^ta (II) siciliano. Palermo. 

Noiizie peviodiclie di statistica agraria. 
Roma. 

Nuova agvicoUuva del Lazio. Roma. 

Nttova (La) Notarisia. Modena.* 

Nuova Rivista d^Industria e Commercio. 
Romn. 

Nuovi Annali di agrieolium siciliana. 
Palermo. 

Nuovo (II) Ercolani. Rivista di medi- 
etna veierinaria. Torino. 

Nuovo Giomale hotanico iiallano. Pi- 
remse. 

Osservatorto {U) commerciak. Snp- 
plemento delle Industrie italiam 
illustrate. Milano. 

Propaganda (La) agricola. Bari. 

RappofH consolari. Ministero degli 
Affari Esteri. Direzione generale de¬ 
gli A ffari commerciali. Roxna. 

Rapporii e Monografie coloniali. Mi* 
nistero.dcgh Affari Esteri. Roma. 

Rassegna ntinerana, metallurgica 0 
chi mica,. Roma. 

Rassegna di Pesca. Roma. 

Redia. Giornale M Entomologia. Firenze. 

Relatione e bitancio industriale. A* 
zienda dei TahaccM. Ministero delle 
Finanze. Direzione Generate delle 
Privative. Roma. 

Eendiconti del R. IstUuto Lombardo 
di Scienze e> Lettere. Milano. 


Revue pnancieve et economique d'lialie. 
Rome. 

Rivista {La). Periodico quindicinale 
di viticoUura, enologia ad agraria. 
Coiiegliano. 

Rivista agraria poles ana. Rovigo. 

Rivista (La) agricola. Roma. 

Rivista coloniale. Roma. 

Rivista del jreddo. Roma. 

Rivista (La) del Mezzogiorno. Napoli. 

Rivista delle Pvovincie. Roma. 

Rivista di agricoUura. Parma. 

Rivista di agricoUura e zootecnia. 
Barullo. 

Rivista di Ampelografia, Alba. 

Rimsta di Biologia Roma. 

Rivista internazlonale di scienze so- 
ciali e discipline ausiliari. Roma. 

Rivista italiana delle essenze e pro* 
f%mi. Milano. 

Rivista italiana di legislhdone ed 
economia agraria. Rpnia. 

Rivista italiana di ragioneria. Roma. 

Rivista meieorico-agrana. Roma. 

Rivista di Patologia vegetate. Pavia. 

Rivista pellagvologica italiana. Firenze. 

Rivista scieniifica del latte. Reggio 
■Emilia. 

Scientia. Rivista di scienza. Milano. 

Scuola (R.) Superiore di AgrtcoUuraf 
Portici : 1. Annali. — 2. Annali della 
Stazione sperimentale per le malattie 
infettive del hestiamc. — 3. Bol* 
lettino del Laboratorio di Zoologia 
generale ed agraria. — 4. BolUttino 
della Stazione sperimentale per I0 
malattie infettive del hestiame in Por¬ 
tici. Portici (Napoli). 

Sicilia (La) industriale. Catania. 

Sicurezza (La) e Vigiene deirindusiria. 
Milano. 

Sole (II). Milaxio. 

Statistica del commercio specials di 
importazione e di esportazione. 
Roma. 

Stazione (R.) sperimentale di Agnmicok 
tura e FruUicoUura di Acireale: 
I. Annali. — 2. BolUttino, — 3, Cir* 
colari. Acireale (Cataxiia). 

Stazioni (Le) sperimentali agrarie ita- 
Uane, Modena. 

Terra (La). BoUeUino mensih della Fe* 
derazione italiana dei piccoli, pro* 
prietarii. Pavia. 

UAgricoUura nazionale. Roma. 

Tfiiuna (La) coloniale. Roma. ‘ 

Villa (La) ed il giardino. 

Vita (La) italiana. Roma. 

VUieoUura (La) moderna. Palermo. 
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tit>al hxpn onent Slat}ou, japan, To¬ 
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FinauLitil Annual of fa pan, Tokyo. 

Japan Trade Rci icm, Tokyo. 

Journal of the Vollv'^e of A^ncidtnre. 
Tokyo. 

MitUdune^i^n dev deuisdion (ksclUchafi 
fUr Natnr- mui Voliter}mink i Istasims. 
Tokyo. 

Nippon Nofrvo :ashht (Revue de TA- 
t^riailttxte itq>onmsc). Tokyo, 

Suftar (The) JncUistnni WoAd, Tokyo. 

Teilioku NdkwaiAid HUiUetiu de la So- 
cUk impMak d\i^ru^i^hiye), Tokyo. 


ISlAXTRmnB. 

BulkUn agrkoh, l^ort-Lonis. 

Department of Agriculture • r, leaflet 
Senes, rorl-Touis.— Bulletin. 2. Ge¬ 
neral Series, — 3. Soienitfic Senes .— 
Statistical Senes. Rechiit. 

MHXlCo. 

A^riotdlor (El). Merida. 

Anuario esfadistno tie la EipiWlua 
nwxicana, JMc^xieo. 

Boletin de la lUblhient nanoiial de 
Mdxico. Mexico. 

Bokfin de la (^dmara a^ncola r 
indera de Tumntilipa^. Ciudad Vic¬ 
toria. 

Bahtin de la Dmccfan fiienmil de 
AgricuUura. Tarte T: Hvvfsfa de 
AgricuUura. Mexico, 

Boletin de la SorAedad de Gmmderos de 
Mixico^ Mexico, 

Bahtin oiicial de la Secretarla de Agri 
cuUma y Fomento. Mexico. 

ComislSn de Pamsrologia agricola. 
Circulares. Mexico. 

Esfaetdn agricola Central, Mexico: 
T. Bahtin. — 2. Ciroulares. Mexico, 
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NcdcvlandscIiAndii, Socr.ib iic» 
Boschboud'hundnvf Pijdsdintt Vet Iona. 
lUtileu'/.org. 

Bulletin van Iwt Department van deu 
Landboimin Suriname, Paramaribo. 
Bulletin du Jardui Bolann/in, thpiutt- 
nient de rAgrivtdiint dt Phidustik 
et du Cimimerce aia Indts Nfe>koi- 
dunes. Buiicn/ori*. 

Bulletin dc VUnion koituok piOp>- 
sinnnclte inteniationuli. Iluyv, 
Bulletin Kolonial Museum. Ibuirlcm. 
Ciilima. Wa*4cninji(eti. 

Dell PioifAai^on .* i, Bnlteiin van hef 
Dill f*roifdation. 2, Mededee- 
luu\en van lut Deli ProtfAation b 
Alt bin. Med m, vSumatia. 
Economnthe Verslagen van dni Nedtr* 
landsthe Diphmmtiek iii ( oinubine 
Amhtvnaren (HupUauetdo a Ham 
dehberiehtvn). (»raviat!iaae. 
(Unelua NidnlainEtk Pijd thiji i >oi 
Hijililkheids cn AlAannnnnMci i. 

(»ravi‘nlia‘»e 

Handehkeiiihtrn. (»ra\<‘uhMJ4e. 
Indisrlw {De) Mereuuv. kimimimi, 
Jmrboek van ket DeparHmmt van Hmu- 
bouiih Niiuerheid en Handel In Ne* 
derlandsch Indii. Batavia, 
Jaarverstag mu h&t Pmefstaf. com 
de Java Suikerinduhfrie. Soerabaia. 
Java. Department van Landbrntw, Nij- 
verheid en Handel. iJalavia. 

1. Mededeelipgen uiigaimdi van 
het. Department van (.andhtnuv, Ba¬ 
tavia. 

2, Mededeelingen van hitalpemien 
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Pyoefstation voor den Landhouw, Bui- 
tenzorg. 

3. Mcdedeelingen van het agncuUuur 
chemhch Lahovaiorium. Buitenzorg. 

4. Medeedelingen uit den CttlUmr-- 
tiiin. Btiitenzorg, 

5. Mededeelingen van h&t Kina 
Proejstation, Biiitenzorg, 

6. Mededeelingen van het Laborato- 
num voor Agrogeologie en Grondon- 
derzoeh. Biiitenzorg. 

7. Mcdedeelingen van hat Lahomto- 
num voor Plantenziekten, Buitenzorg. 

S. Mededeelingen van het Proefst. 
voorhci BoscJmezen. Biiitenzorg. 

9. Mcdedeelingen van het Proef- 
station voor Rijst c. a, Buitenzorg. 
10, Mededeelingen van het Proef- 
station voor Tahak. Buitenzorg. 

11. Mededeelingen van het Proef’- 
station voor The, Buitenzorg. 

12. Korte Benchten voor Landhouw, 
Nijverheid en Handel. Mededeelingen 
van het Statistich Bureau. Buiten¬ 
zorg. 

13. Veearisenijkimdige MededeeU 
ingen. Buitenzorg. 

Maandschrift van den Naderlandsch. 
Maatschapfij voorTuinbouw en Plant- 
hunde. Leiden. 

Mededeelingen van de Landhouwhoo- 
geschool en van de daaraan verbon 
den Instituten. Wageningen. 

Mededeelingen van de Rijks Hoogere 
Land- Tuin-‘ en Bosekboumschool en 
van de daaraan Verbonden Instituten. 
Wageningen. 

Mededeelingen van het algeemen Proef- 
station der Avros: i. Algemeene Se- 
He. — 2. Rubber Serie. Medan. 

Mededeelingen van het Besoehish Proef- 
station .• i. Algeemeene Serie. — 
2. Rubberserie, Java. 

Mededeelingen van het Proefstation voo- 
Vorstenlandsohe Tahak. Klateti, Soez 
rakarta, Java. 

Naderlandsch Landhouw- WeehUad. 
*s-Gravenliage. 

Naderlandsch Tijdschrift voor Melhhy- 

, giene. Amsterdam. 

Naderlandsch WeehUad voor Zuievel- 
raiding en Veeteelt. Doetinchen. 

Nijhoff's Inde,v op de nederl. Periodic 
ken van algemeenen Inhoud's-Oxa- 
venhage. 

OctrooiscJmften van het Octrooiraad 
Nederland. s-Gravenhage. 

OlUn en Vetten. Amsterdam. 

Paard (Het). 's-Gtarenhage. 


Phosphate [The) Industry, Amsterdam. 

Phytopathologisch Laboratorium Wil¬ 
lie Commelm SchoUen : x. Vlugblad. 
— 2. Mededeelingen, Amsterdam. 

Primrose. Eerste Nederl. Tijdschrift 
voor Rubber. Amsterdam. 

Proef station Midden-Java. Mededee¬ 
lingen, Salatiga, Java. 

Proefstation voor de Java-Suikerin- 
dustrie Mededeehngen. Soer abaj a. 

Suikerindustvie (De) Nijmegen. 

Tevsmannia. Batavia. 

Tijdschrift voor Diergeneeskunde. 
’s-Gravenhage. 

Tijdschrift voor economische Geogra¬ 
phic, ’s-Gravenhage. 

Tijdschnft der'nederl. Heideniaatschap- 
pij Arnhem. 

Tijdschrift voor Nijverheid en Land- 
bouw in Nederlandsch-Indie. Ba¬ 
tavia, Java. 

Treuhia. Recueil de Travaux zoologi- 
ques, hydrobiologiques et oceano- 
graphigues. Buitenzorg. 

Veldbode (De). Maastricht. 

Verkort meteorolqgisch Jaarboek. Ron. 
Naderlandsch ‘ Meteorologisch Ins- 
tiiuut. Utrecht. 

Verslagen van Landhouwkundige On- 
derzoekingen der Rjkslandboim-proef- 
stations. ’s-Gravenhage. 

Verslagen en Mededeelingen van de 
Directie van den Landboim. ^s-Gra- 
venhage. 

West-Indie. Parainanbo, 

New Ze/ieand. 

Annual Report of the Department of 
Agriculture of New Zealand. Wel¬ 
lington. 

Board of Science and Art. BuUetin. 
Wellington. 

New (The) Zealand Journal of Agricul¬ 
ture. Wellington. 

New (The) Zealand Journal of Science 
and Technology. Wellington. 

New Zealand Official Yearbook. Well- 
ihgton. 

Patent Office Journal. Wellington. 

Norway. 

Beretning fra Forings forsoksstationm 
ved Landbrvikshoiskolep. Kristiania. 

Beretning fra Forings forsokene^ ved 
Norges Landbruhsheiskole. Kristia¬ 
nia. 

Beretning fra Statens Forseksgaard 
paa Hedemarken, Kristiania. 
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Bayetiuw; mn Nor^c.^ Landhyiikshoi- 
skolea, Ki'isliimia.' 

Bcniitiiig om skudciusckici’ of jdan^ 
tesyntlomwcY i land- havebrukct, 
Kristiauiu. 

Bemtnlia^ om Slaicnsi laonisky luot- 
trollsiiiihn ofi FfokoniyoiitnsfaU i 
Kfistktu ia . Ivrisliaiiia,. 

Bcrelniiig om V 0 lc 4 ‘hiHL'rvacs(md og 
Kjadkoiiiyolhin i Noyge* Krii^tiania, 
Bcyciui'n^cy out Ainlmmes akonomiske 
Tiki and. KrisUania, 
KoHsukwhevetmni’cr. Kristiania, 

La n dlmt hsde bar feme at. Si a te n sc atom o- 
log. Mcddelclsoy. ICdstiaiiia. ^ 
Landmmidslorhitiidct. Krisiiaiiia. 
Meddekhev /m det Norskc Myvselskap. 
Krisliania, 

Meddelcker jm del Statktkke Centml- 
hvma. Kiistiania. 

MeddeL Iscr Stakcntomolog. Landbntks- 
dcpminmit. KiistiamjL ^ 

Noyges IJntmkshandvl Kristianla. 
Noysh Jaeger og P^isker Formings- 
Tidsfmft. Kristiania. 

Nonh Pykiidendc. Ktsiiaiiia. 

Norsk Vetennaer-Tidsskvift Kristiania. 
Tidsskrifi jor det mrsh Lmidlmtk. 
Kristiania. 

Ugeskriff for Lmtdbruk. Kristiania. 
OMojvian KMi'um. 

Bulletin memnel de h StatisHqm* 
Constantinople. 

Bulletin offic-m du Mimskre d& 1 * 4 - 
gnctiUuvej des Mims ei des ParMs* 
Cpii.statitinople, 

HackakliiL Zdkehrift fik Wissm* 
sekajuikhe imd praklkehe Land- 
wirkokaft Jaffa (Palaestina). 
Bas^egua {La) ilalima. CostantmopoM. 

FAR4("rUA¥, 

Agrammfa. BoUiin de la EsmePm agro- 
ndmioa d§ Puerto Bertoni. Astinn6n. 
Anudrio estadisHco, RepMka del Pa- 
' mguay, Asuiicidn. 

Boletin del Depmtmiento nacioml d$ 
Fomentd, Asnnci6n 

Dimio oficial do la RepAblica del Pa- 
mguavn Asunci6n, 

, Revista de laEsOuela de Comemo^ Asun- 
d<^n. , 

PieRU. 

4 grimUum {taU X 4 ma, 

: .Dmeoidn de Pommio* 

■ ' 


Boleiht dd 'Mkr.sS'vit^ dc F*nHenfo, 

Unia. 

Gaccta {La) rn'hisrrial. lama. 

Pern Toahiv, laniM. 

Riqar.a [La] a^tih'^da. launa, 

VnnjvPism. 

Buieaii 'd Ayj a aifatr : i. Pufiefin. — 
2 . iuirnh'iA IJnlit'iin. ■ 

Bidirlni. IManila, 

Depaifmmt oj ike hitv¥kn\ Bumut oi 
PoresUy. Chumlars. Mmiila, 

PhUippiue {The) AgHPalfural Rerwai 

Manila. 

PhilippUir (The) AgricnilurkL Los 
Banos. 

Philippine {The) Journal of Sdmre. 
“— A. Chcmkal Gcah^gind Scien¬ 
ces. — B. Medical Sdenci' — C. Bo- 
lany. — 1), lAJamloffy, AnthyapnioQv 
anil general ITiology. >latn1a, 

Universily of Philippine, Bulledt?.. Ma¬ 
nila. 

Poland. 

Bulletin iutermiliomti de PAvademie 
ies Sciences de Cranouie. Clanse des 
Sciences matkcinutkfu's d imtimi- 
ks, Cracovii‘. 

Urudowy MinktersLoa Rdniclwa i 
D 6 b’r Pfhistnmw ych R'^ce: ypi *k poll k i 
Pohkirj. Warszawa. 

FORTo Rico. 

AgrkuUtifal Experimml Staiion, Par¬ 
ian w: Mayaguez: i. Bulletin. 
~ 2.' Circulan. 3. EstmMn 
Experimental Agrkola, Bolefiih — 
4. Est Bxp, Agn Circularrs. --- 
5., Annual ReporL 
Rio Piedras: Dvpmimvai of ^Igri- 
cuUure and f.ahor, Insular Plxp. 
Sta. : i. Bulletin. - - a Amnud 
Report, 

Govemmeni of Pork IdtfK Board of 
Cammksioncrs of Agrlnillurv: 1. Bid- 
let in, ~'2, Circulars, Uio Pu‘dm.% I Ml. 

Joimml (The) of iiw Depart mm t of 
Agriculture of Porto Rko, Klo Pie* 
dras, P. R. 

Eevisia de Agriadtum de Pmrla Rmh 
San Juan, F. K. 

FORTPOAL and COLONOiS. 

AgncuUuml Journal of the Momim- 
Uqu$ Company. Beira. 

Agros. Bokiim da AssoemcAp dos 
Estudianies de Agro^omia 0 Periodico 
de Propaganda dgricoia, lisboa. 

Annuano da Unimnidade de Coim¬ 
bra. Coimbra. 



Anniicmo dos Sevvigos floyestaes e 
aquicolas. Boletim da Dhecgdo Ga¬ 
rni da Agficultum, Ministeno do 
Fomenta. Ivisboa. 

Amiuario estadisHco de Portugal. Mi- 
nisterio das Finangas. lyisboa. 

Boletim commercial e maritimo. lisboa. 

Boletim da Associagdo central de Agri- 
cuUum portuguesa. I^isboa. 

Boletim da Direcgdo Geral da Agricul- 
tura. Ministerio de Fomento. Lisboa. 

Boletim da Sociedade de Geographia de 
Lisboa. Lisboa. 

Boletim de AgriciiUura. Loxiren 9 o Mar¬ 
ques, Mozambique. 

Boletim de Agricultura. Nova Goa, 

Boletim de AgriculHira, Pecnaria e 
Fomento. Loanda. 

Boletim do Centro colonial. Lisboa. 

Boletim do Trahalho industrial. LivSboa. 

Bulletin de la Societe portuguaise des 
Sciences natuvelles. Lisbonne. 

Broteria: Serie hotanica — Serie de Vul- 
garijcagdo scientifica — Serie zoolo- 
gica. Pontevedra (Lspana). 

Diarlo doGoverno et ApSndice doDiario 
do Governo : Boletim de Propiedade 
industrial Lisboa. 

Economista (0) poriuguez. Lisboa, 

Jornal de Sciencias materndticas, fisicas 
e naktrais. Lisboa. 

Revista agronomica. Lisboa. 

Revista de Chimica pur a e applicada. 
Porto. 

Revista colonial. Lisboa, 

Revista da FacuUade de Direito da Uni- 
vcrsidade de Lisboa. Lisboa. 

Revista dcMedicina veierinaria. Lisboa. 

Vinha {A)poriugueza. Lisboa, 

Rotjmania. 

Anmwul SocietMei centrale agricole a 
proprieiarilor si cuUwatorilor Mn 
Romdnia. Bucute,^ti. 

Annand Statistic al RomdnieL Bueu- 
re^ti. 

BuUtinul Dirccthmea gen. a Regiei 
Monopokmlof Staiului. Bucure^ti. 

Buktimil C%tltufei Tutunului. Budu 
re^ti. 

Buhiimil Ministerului agricuUurii §i 
Bomemlor, Bucure^ti. 

Buletinnl statistic al Romaniei. Bucu- 

Buletin Uniun&i centrale a Sindacate- 
lor agricoh, Bncure^ti. 

CdmpuL Bucure^ti. 

Comspandance dconomigue. Boucarest* 


Jurnahil Societdtei cenkale agricole. 
Bucm*e§ti. 

Moniteur du Commerce roumain. Bouca- 
rest. 

Mouvement [Le) economique. Bouca* 
rovSt. 

Revista de Viticidturd, Oenologie^ si Hor* 
ticuUura. Chisinau. 

Romdnia agricola. Bucure^ti. 

Russia. 

Annuaire statisHqtie de la Russie, St.- 
Betersbourg. . 

Archives des Sciences hiologiques pu- 
hliies par Vlnsiitut Imperial de 
Medecine expenmentale d St.-Peter- 
slfourg. St. Petersbourg. 

Apxm^ Biojmzimerh'iixz Jtlayxo. Petro- 
grad. 

BemepUHapHhi ^ejihdviepb. Petrograd. 

Bumanft Toiizoom no Beponeiwuoh Ppa- 
Huvph. Petrograd. 

Bmewmaco BtmodnMfi. Odessa. 

BmemMiuc'o Jlhunnoio Omaa. Moseva. 

Bmonmnizo fpuua hcoho , Bpo.u Menuen- 
noemu u Topzosjm. Petrograd. 

PozTi 6% Oe.neKoxosfincmeenHo.m 0mm- 
iiieHin no ovi6)hmo.Mo, no.^yuennu.m 
otm 'Xo.wes^f Petrograd. 

•Blt/pm./i7> hojimHU Pacmeuiil. Petro- 
grad. 

^lijpmAo Oivbmmoli Azpom.um. Petr - 
^ad. 

Sanumm Onumnia djist lle/mmauin 
rmjfhami. Petrograd. 

3a mivKii JL tf nspa mopeirazo lIiiKim c%azo 
Cada. Yalta. 

8a iiucKu Bom * 4 . / enmndpiu cmizo JTh- 
cwuwf/ma. Petrograd. 

3e.4ue0k.fiev b. Petrograd. 

Se.MMhdMMieeh'asf Fazema. Petrograd, 

SoMcKoe zro.fio. Petrograd. 

HsGniemiMr Bivpo no Ce./ihenoxo.invsmeen- 
HoU Mexanwm. Petrograd. 

PLmhemin r.i(a<mizo ynpncuenhi 3eji- 
Mnfcmpoucwea u, OtuLiiechhMff. Petro¬ 
grad. 

Bamyemin 3eji(%'(no oniOmjKf, Petrograd. 

Bamemtft jmmacnazo OeMcmxoj/rn- 
emeevnazo lIucmuMyrna. Moseva. 

Kaemmoe Xosmiemm, Tffis. 

Mpamnia OiSsopb dmmnejmoewu nspe- 
ee.fieHseeicazo ynpafiAeniM. Petrograd* 

JImnonneu no CeuecKOXOs/rkcmeeMUoH 
MemeopojioHkf Petrograd. 

Jlmemfi MypuaAb. Petrograd. 

Mavnma ez Cejicem.ifb Xoanilemen^. 
Bliev. 

Mmnepiasbh no ,odc.nn>doemm 



jemetumso Typtcenmn- 

itKQMh fvpanu Taskent. 

ilfdirHHoe Xns}(>Unum ii (UmmmOmtmh 

Moscva. 

UapoOHiiH ra.ti'dia. Kurgan (Tobolk), 
If iih'a. laeAioh'Mif I\uimast ^fpf.uiur.o.h'a it 
()(>,y'pm}}mp}$( ihivd uionfnHhnt .utimrif- 

j)dWi^it V (Ud'fh I>itiI'Vwm Pctrograd. 

i)i}Vienih 0 ()j?j/fWiVfMHorwti (hnatipofin- 
.ihch'cwo KHmoAtawnmetui^u ihrpo. 
Petrograd, 

ilodo.'UrJit XthiintHo, Winniza. 

Ifo, A zpono, u merhv ft I!ttaih- 

rmin. Poltava. 
ilomouio OihHte, Petrograd. 

FaitJonajhme ydtmpt'^H/c. Petrograd. 
Pyarh'tu* Bmaiiwmtfth Petrograd. 

Pyeetcov Aiini<Kmmntm‘VhiH' ()AoAproHh\ 

Petrograd. 

(Jtvihchm XoAffiuftiiiiO '(I ,’lihva(mt(une(K 

Petrograd, 

CeMchik XoAffitHh, Petrograd. 

TpydM Bmpa tio IJputc.taOhtnk Bmmi- 
wthuh. Petrograd. 

Tpi/du IIjtnepamopchtiHt lUhttmtuo ihm- 
HOJimtHUiUna Ootttunnm. Petrograd. 
Topwm Ifpo.uu({(se.H>’H(U( L'aamua, Pe¬ 
trograd. 

Tpydu no (JeMotcoamphrmaniHoit 
m:opo,m ik * Petrograd. 

Xo,mac math Kiev. 

XoMOmnoe dih.io. Moscva. 
YepHOjmptfKl'k CedPHtiHu* Sokhuta. 

V i^pHO. Ufipt^h'oe Cvjttmh'tm XofWkfjntdth 
Sukhum-Kale, 

fJtVCtr^oOH HH h *Jhhmozo Jfp'ttttpmaMmimi. 

Petrograd. 

thfcyzokHH'h'o Iltaaiittzo ynpmjieHlB *?«..«- 
Aeptmtpokamtui n iUwkmfthMp no /!^a- 
wipniaAtenmy UaMMdmMsh Petrograd. 
f hfcazoOH’it'h'h tmifhzum iiMtmHuw'% yjty- 

HinmiiL Petrograd. 

(Imnodnwia* OmuJthutk o Bojtnnuffxr, n 
Jloepdwdmi fia'Ai Kpm mi/pHhtxh u 
iimpittmiy^uxTi IfoAt ran htxo Pa- 

Petrograd. 

itXwm pymaiit r<\ tanitthxmpimmwwmii 
Faaema, Karkkov. 

vSAN* SAIyVADOri. 

Anu&no. Dwcciofi general de Kstadis-' 
iica y Ohsevmtono nacional. Reptli- 
hUoa de El Salvador. San Salvador, 
Libro^ rosado del Salvador. Bdtetin del 
Mmisteno de Relaciones exteriores^ 
Sau Salvador. 

Boletin de Agricultural Ciendas indus^ 
irtales, Boonom la domSstica. Sati 
Salvador, 


Revista agricola salvadovcna. Sail Sal¬ 
vador. ' 

StiRBlA. 

Ammaire stalistiqtte tlit Royaunn dc 
Sevbii\ Bt'lgradi*. 

Corn'll Ai?'rica. 

AgncuUmal {The) Journal oj South 
Africa. Joliaiiiiesb'urg, 

Agriculhiral Journal of the Unitm of 
South Africa. Pretoria. 

Annual Report. Division of Entomo¬ 
logy, Pretoria. 

Cape^The) Provlncr AgricuUural Jour¬ 
nal Cape Town. 

Department of Agriculture: i Crop and 
Liiw-Siock Report. — i. Publications. 
Pretoria, 

Par filers' But let in of the Tran serial 
Department of Agviculture. I’retona. 
Fanners' (The) WexMy. lUoenifon- 
teiu. 

Practical Agricultim, Cape Town. 
Rhodesian [The) Agyimltural Jonnmh 
Salisbury, 

Science Bulletin. Pretoria. 

South African }Hirm.er$' Adimcaie. 
BloeuiContcui. 

South African Journal of Industries. 
Pretoria, 

South (The) African Journal of Science. 
Cape Town, 

Union (The) of South Africa Govern¬ 
ment Gazette. Pretoria. 

Year Book (Official) of the Union of 
South Africa. Pretoria. 

Spain. 

Accidn (La) social Navarra. Pain])inna* 
AgrtcuUor (El). Rioter to, fatuo- 
Animrio del Olmrmtorio central me- 
teorolCigko. Ma<lri(L 
Anuario cstadisHco do Rspana. Matln<!. 
AgricuUura (La) nacmml. Madrid. 
Bohtin agricola dc la Regidn de Auda- 
lucia accidental. Stwilla. 

Boletin de AgricuUura tiemm y mon6- 
mica (J)ireccUtn general de A^ricul- 
tura, Minas y Montes). Madrid. 
Boletin de Informacidn de la Estucidn 
sericicola. Pirerto de Santa Matia, 
Boletin de la Asociacidn de Agricultores 
de Espana. Madrid, 

Boletin de la Asooiacidn de Labradores 
de San Isidro, Barbastro, Hueaca, 
Boletin de la Junta central de Coloni- 
zacidn yRepoUi%ci6n interior, Madrid, 
Boletin de la R.fSoci&dad GeQgrdpm j 



Boletin de la Real Sociedad Geo* 
gydftca. Revista de Geografia colonial 
y mefcanhL Madrid. 

Boletin de las Camaras de Comercio, 
Industfia y Navegacion y de las 
Cdmaras agricolas. Madrid. 

Boletin del Centro de Informacidn co* 
mercial. Madrid. 

Boletin oficial de la Direccion general 
de Comercio, Industria y Trahajo. 
Madrid. 

Boletin oficial de Minas y Metalurgia, 
{Ministerio de Fomento). Madrid. 

Boletin oficial de la Real Sociedad 
espanola de los Amigos del Arhol. 
Madrid. 

Bulletin del Museo Social, Barce¬ 
lona. 

Campos de Castilla, Valladolid. 

Catalu^a textil. Badalona. 

Cotizacidn {La) espariola, Madrid. 

CuUivador {El) moderno. Barcelona. 

Escola Superior d^AgricuUura, Follet 
d*Informaci 6 . Barcelona. 

Espana agricola, Madrid. 

Espana [orestal. Madrid. 

Hojas divul^adoras {Ministerio de Fo* 
mento, Direccion general de Agricuh 
tura, Minas y Montes), Madrid. 

Ihdrica, Tortosa. 

Industria {La) pecuaria, Madrid. 

Industria {La) quimica. Barcelona. 

Informacidn {La) agricola, Madrid. 

Labrador {El) de Silona. Infiesto. 

Mercados {Los). Valencia. 

Nitestra Tierra. Alcanar. 

Progrqso. Barcelona, 

Progreso {El) agricola y pecuaria, 
Madrid. 

Restmien de Agricultura. Barcelona. 

Res^menes mensuales de la Estadistica 
del Comercio exterior de Espana, 
Madrid. 

Revista de la Cdmara agricola Balear, 
Palma de Mallorca, 

Revista industrial y financiera Mspano* 
mnericana. Madrid. 

Revista del InsUtuto agricola Cataldn de 
S, Isidro, Barcelona. 

Revista de la R. Academia de ciencias 
emctas fisicas y naturales de Ma¬ 
drid, Madrid. 

Revista de Montes, Madrid. 

Revista {La) vinicola y de Agricultura. 
Zarago?;a. 

Vida {La) e% el Campo, Zaragoza. 

Vi^a {La) mmicana, Barcelona. 

Vinicultura [La) espaHola, Madrid. 

Voz (La) de Fernando Poo, Barcelona, 


Sweden. 

Arckiv for Bofanik, Stockholm, 

Archiv for Kemi, Mineralogi och Geo- 
logi. Stockholm, 

Arsberdttelse, Flydrografiska By ran, 
Stockholm, 

Arsbok {OsterboUens Svenska Landt- 
brukssdlhkaps), Vasa. 

Arsbok {Statistich) for Sverige Kungl, 
Statisiiska Centralbyrdn, Stockholm. 

Centralanstalten for Jordbruksforsoh, 
Flygblad. Stockholm. 

Centralanstalten for Forsoksvdsendet 
pd Jordbruksomradet, Entomologiska 
A fdenlingen. Uppsala. 

Kommersiella Meddelanden, Stock- 
holm. 

Kungl. Landibruks-Akademiens Hand- 
lingar och Tidskrift. Stockholm. 

Landtmannen. Stockholm. 

Manadsoversikt fdver Vdderlek och 
VatientiUgdng, Statens Meteorolo- 
gisk-Hydrografiska Anstali, Stock- 
nohn. 

Neberhorden i Sverige {Statens Me-' 
teorologishhydrografiska A nstali), 

Stockholm. 

Nor disk Mejeri-Tidning. Stockholm. 

Patentes. Beskrivning offentliggford av 
kungl. Patent-och, Stockholm. 

Skogen. Stockholm. 

Shogsvdrds - Fdreningens Tidskrift, 
Stockholm. 

Svenska Landtmdnnens Foreningshlad. 
Malmd. 

Svenska MooskuHurfdreningens Tid¬ 
skrift, Jonkoping. 

Svensk F^skeri Tidskrift, Siidertelge. 

Svenks Bokforteckning, Stockholm. 

Sveriges Utsddesfdrenings TidskrifU 
Svalof. 

Tidskrift for Landtmann, Lund. 

Vattenstdnden i Sverige Statens Meteo- 
rologish HydrografiskaAnstalL Stock¬ 
holm. 

vSWlXZERIyAND. 

AlpwirtsphaftUche Monatsbldtter, Solo- 
thurn. 

Annuaire agricole de la Suisse, Berne. 

Annuaire statistique de la Suisse - 
Jahrhuch der Schweiz, Berne. 

Anzeiger fur den Schweizer Buckan- 
del, Indicaieurpour la lihrairie Suisse. 
Ziirich. 

Archives des Sciences physiques ei 
natmelhsi Geir^ve. 



Beviclit d€S scJvweheyisclwn Wivtschafts*- 
Avchiv ill BmcL Basel. 

Bulletin de la Socidte botaniqm cle 
uUvcK 

Duliciin de la SocuUd VaudoUc de 
Sciences nciiueclles, Lausanne. 

Bulletin de VAssociation des iMavat- 
ahem de GenAvc. Oen^ive. 

BuUetin de I*Office inlimuitknud de 
VEnseigmment menager, lourg. 

Bulletin do POffice vcEfinaifc ct de la 
Division dr VAgvicuUurr, Drfarie- 
ineiU do PUconomie pnhlique. Berne. 

Bulletin des Schweiz. Gesundlieilsarn¬ 
ies. Bern. 

BuUetin da Departement Icdcval de 
PAgHmdt'um. Berne. 

Bnllelin suisse de PeeJw ct Piscictd- 
tuve. Neixclialel. 

Emmcnthakf-Blatt el supp1<^nient; 
Sprechsaal /. Milchwiftsch. La,ngiiau. 

Helvetica Chimica Ada. Bale et Geneve. 

JahreshericM der Bemischen Molkevoi- 
schuh m RUiPZoUikalen. Zollikoien. 

.Journal joresUer suissv. Berne. 

Landwirt {Dor),^ Lnzeni. 

Landimrtschajtliches Jahvbmh der 
Schweiz. Bern. 

Marques iniermtionales. lieme. 

Messager de la Chambre de Commerce 
mssc en Suisse. Berne. 

Miiteilungen aus dem Gebieie des Le- 
bonsmitteluntersmfmng imd Hygiene. 
Bern. 

Mitteilungen dev schtmiz. Centmlm- 
stall fiir das forstliche Ve,rs%ich$tmsen. 
Zurich. 

MiUeilungon dcr schimiz. meteorology 
Z&ntraUmstaU. Bern, 

Patent-Liste. Bern. 

PfopridU [La) industrielk, Berne, 

Rapport annuel du Camiid direciem de 
P Union suisse des Paysans et du 
Seerdkmat des Paysans suisscs. 
Brougg. 

Rapport de la Station viticok et d%i 
Service phylloxinqm. Ddparkmmt 
de PAgricumre, de PIndustrie et du 
Commerce. I./ausanne. 

Schwelter Archiv fiir Tmheilhmide. 
Ziiricli. 

Schweizerische Bicnm-Zeitmig. Aarau. 

Schweizcrische FischcrePZeitung. BfUf- 
Bkon, Ziitich. 

Schwetzerische Ilandelsstaflstik. Bern. 

Sckweizerische landwirtsohaftUohe Zeik 
schrift. Ziitich. 

Schweizensche Mihhzeitung. Schnff- 
hausen. 


Schweizevisi'hc {Jh\) . Miiu- 

singen, Bern. 

Schii'eizrriSi'he uud GarUvi'km- 

Zriiiiug. Miiusine.eu, 

Srhwri rrist hr I Vf# drmPifnf:. jI* ^Hiu! ii. 

SrhwrPt'i isiJic .SaiL'ru- P fittusurhinigs- 
itnd Vrrsiu'kstinsfiili. Zurich. 

Schwri :ensi'hv I f \:iu-Zcitnvg. Zurich. 

Sch'Wi'i'cPisthv /nfscJnijl htr L'opA- 
we sen. Bern. 

Sckwnzrrischr Zciischnf'i fur i\ kin rich- 
vitc/it. Ivst'hlikon. 

ScJhvoi.rrisrhes Zrntrnlhhitt jiir Mifch- 
wirtschajt. Bnigg. 

Staiisiischrs Jaluinuh dvr Sc/uevi:, 

Bern. 

Tom' {La) vanthi>‘t\ BoiivSnnuc, 

Zeiisrhnff fur svkn'ri .rrische Sial/stik 
und Volkhhdrtsrkaji, J'U‘rn. 

Tt-ms AXI^ FRKNC!! Coi/>mks. 

Anntuiirc. Assoclalion drs .4nckn,s 
Elrves de Plk'ok cohmialv dWgvi- 
cidimc de l^nnkir. 1'utits. 

AunnKirc de la Noiieeilr^Ctdvdotiie 
ct Dvpendimt'vs. Kouurni. 

Anomaire dcowmiiqtw ct financier. Ikoivc- 
toml fniipms ait Muroc. Casahl.'Utca. 

Ammaire (Grand) Gmerai de PAIgd- 
ruf, de la Tmiisie et du Mayor. Alger. 

Annuaire gdndml de Madagascar et 
Dipendances * Taiiat mtive. 

Archives de PlustUut Fasieur ik^\m%s. 
Tunis. 

AssociatioH (V). Tunis. 

BuUetin administratlf de la Corhimhlnc. 
Saigon. 

Bulktin administratlf du (\ind)unigL\ 
Phnont-Penh. 

Bulk administnitlf du Laos. Meuliaiic, 

Bull.adwdnkt rat ij duPonkin. Uatphnug. 

Bulletin agri >/c de PA In^t J V/ n is it 

Muroc. Alt*v‘r. 

BttUidin agneok de Plnsidnt scieutP 
fiqtte de Satgon. Satgoti, 

Bulletin comparaiij imnsucl du Mouve^ 
ment commercial et nimdiimc de 
PAlgdrie. Alger. 

BuIUtm de la Chmnhrc dLigrimlture 
de la Cochinchim. vSaigem. 

Bulktiii d& la Chambre (PA grkuUure de 
Tahiti et de Mooma. Papeete. 

Bulkiin de la Dmctlon gdnimk de 
PAgriculture, du Commerce ct de la 
Colonisation y Supkniento: MS- 
moires et Documents. Tunis. 

Bulletin de la SociMidTIishire nah frdk 
de PA friqne du NortL Alger, , 

Bulkiin de h Sociiii (PHoriimUure 
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de Tmiisie, Revue hovticole, apicole, 
avicole tunisiemte. Tunis, 

Bulletin de la Station agronomique de 
let Guadeloupe, Poiiite-a-Pitre, An¬ 
tilles, 

Bulletin de la Station de Rechorches 
fores litres du Nord de VAfrique, 

, Alger. 

Bulletin des Chambres d*Agric%iUuYe 
de la Guadeloupe et Dependances, 
Poinie a-Pitre. 

Bulletin economique de la Colonie de 
Madagascar ct Ddpendances. Tana¬ 
narive. 

Bulletin economique de I'lndochine. 
Hanoi. 

Bulletin economique du Maroc, Rabat. 

Bulletin financier de FIndocMne, SajL- 
gon. 

Bulletin officiel du Proieciorat de la 
Rdpublique frangaise au Maroc, Ra¬ 
bat. 

Chene-Liige (Le). Bone, Alg^rie. 

Journal officiel de la Colonie du Daho¬ 
mey, Porto-Novo. 

Journal officiel de la Cote I voire, 
Bingerville. 

Journal officiel de VA frique equatoriale 
frangaise. Brazzaville. 

Journal officiel de V A frique occidentale 
frangaise, Goree. 

Journal officiel de la Guadeloupe. Basse- 
Terre. 

Journal officiel de la Guinea frangaise. 
Conakry. 

Journal officiel de la Guyana frangaise^ 
Cayenne. 

Journal officiel de la Martinique, Fort- 
de-France. 

Journal officiel de la NouveUe-Calidonie 
et Dipendames, Nomura. 

Journal officiel de VIndochina frangaise. 
Hanoi. 

Journal officiel de Madagascar et Dd-^ 
pendancBs, Tananarive. 

Journal officiel des &taUmements fran- 
gais de^ Wceanie, Papeete. 

Journal officiel des ties Saint-Pierre et 
Miquelon, Saint-Pierre. 

Journal officiel du Senegal. Saint Lonis. 

Journal officiel tunisien, Tunis. 

Petit {Le) Colon, Alger. 

Revue agricole, Noumea. 

Revue agricole de V A frique du Nord, 
Alger. 

Revue agricole de Vtle de la Rdunion 
Samt-Benis. 

Revue agricole et vdtdrinaire de Mada¬ 
gascar et Ddpmdances, Tananarive. 


Revtte agricole et viticole de VAfrique 
du Nord. Alger. 

Revue du Dry-Fcmning Nord-Africain, 
Bordji, Bou-An*eridj, Constantine. 

Revue economique et ftnancito'e de 
Madagascar. Tananarive, 

Revue horticole de VAlgeric. Alger. 

Revue indochinoise. Hanoi. 

Revue tunisienne. Tunis. 

Un-iIICd BTAI’KS. 

Abstracts of Bacteriology, Baltimore, 
Md. 

Academy of Sciences, Chicago: i. 
Bulletin — 2. Annual Report. Chi¬ 
cago, Ill. 

Agricultural [The) Digest. New York. 

Agricultural Experiment Station. 
Alabama: Auburn: r. Bulletin of 
the Agr. Exp, Sta. of the Alabama 
Polytechnic Institute, — 2. Circu¬ 
lars, — 3. Annual Reprt. 
Tuskegee; Tuskegee Normal and 
Industrial Institute^ Exp. Sta, 

1. Bulletin, -— 2. Farmers' Lea* 
flets. — 3. Annual Report, 

Alaska: Sitka: i. Bulletin, —2. Cir¬ 
culars. — 3. Annual Report. 
Arizona: Tucson: i. Bulletin of the 
Agnc. Exp. Sta. University of 
Arizona. — 2. Annual Report 
Arkansas : Fayetteville: r. Bulletin, 

2. Annual Report, 

California: Berkeley: University of 
California Publications, College of 
Agriculture, Agr. Exp, Sta.: t,Bul¬ 
letin. — 2. Circulars, — 3. Library 
Bulletin, — 4. Anmtal Report 
Colorado: P'ort Collins: Agric.Exp, 
Sta., Colorado Agricultural College : 
I. Bulletin. — 2. Press Bulletin ,— 

3. Annual Report 
Connecticut: New Plaveii: x. Con¬ 
necticut Agric, Exp, Sia, Bulletin, 
— 2. Yale University, Yale Forest 
School, Bulletin, — 3. Annual 
Report 

StoiTs: Storrs Station Bulletin, 
Delaware: Newark; i. Bulletin of 
the Delaware ColUge Agric, Exp, 
Sta, — 2. Annual Report 
Florida: Gainesville; i. Bulletin of 
the Exp, Sta, of Florida at the 
State Agricultural College. — 2, An¬ 
nual Report 

Georgia : Experiment Station : i. Bul¬ 
letin of the Georgia Sta, State 
College of Agriculture cmd Meoht^ 
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.t" Ar/s. — Circtihys. — 3. An-' 
mtal Repoti. 

Hawaii : Houoltilu : 1;. Bulkthu — 

2. Extension BuUeMn, — 3. Pvess 
Bulletin. —• 4. Annual Report. — 
Sugar Planters^ Station, Bulletin: 
5, AgnctiUuml and Chemical Se- 
ries. — 6. Division of Entomo^ 
logy. 7. Division of Patology and 
Physiology. — 8, Special Bulk- 
tin, Division of Agriculiurc and 
Chemistry. 

Idaho: Moscow: i. Bulleiin of the 
Agfic. Exp. Sta. University of 
Idaho. — 2. Annual Report. . 
Illinois : Urbana : i. Bulletin of the 
Agric. Exp. Sta. University of lU 
liuois. — 2. Circtdars. — 3. Soil 
Report. — Annual Report 
Spnngfield : i. Illinois Farmers’ 
^ Institute^ Bulleim. — 2. Stallion 
Registration Board, Bulletin. — 

3. Annual Report. 

Indiana: Lafayette: PurdueUniver- 
sity Agricultural Experiment Sta¬ 
tion. I. Bulleiin. — 2. Circ%tlavs. 
3. Annual Report. 

Iowa: Ames: Agric. Exp. Sta., Iowa 
State College of Agriculture and 
Mechanic Arts. i. Bulleiin. — 
2, Press Bulletin. — 3. Research 
Bulleiin. — 4. Annual Report. 
Kansas, Manhattan: Agric. Exp. 
Sta. Kansas State Agric. College : 

1. Farm. Bulletin .— 2. Tehcnical 
Bulletin. — 3. Circulars. — 4, In^ 
spection Circulars. — 5. Annual 
Report. 

Kentucky : Lexington : Agric, Exp. 
Sta. of State University. — 1. Bul¬ 
letin. — 2. Annual Report, 
I/>uisiana: Audubon Park, Hew Or¬ 
leans : Sugar Station Bulletin. 
Baton Rouge: t. Bulletin. — 

2. Amittal Report. 

Maine : Orono: i. University of 
Maine, Maine Agric. Exp. Sta., 
Bulletin. — 2. University of Maine^ 
Agricultural Extension Service, 
Extension Bulletin. — 3. Agric. 
Exp. Sta. Official Inspection. — 
4 Annual Report. 

Maryland : College Park : i* The Mctr 
ryland State College of Agricul¬ 
ture, Agric. Exp. Sia, Bulletin. — 
2. Agric.^ College Quarterly, —r 3-An¬ 
nual Report. 

: Amherst: i. Bulk- 
, ' iin. — 2 ; Bulletin, Control Series. 


— 3. Meteorological Bulk tin. 

4. Aiinual Report. 

Mchigan : IDast Lansing : i. Bulk- 
iin of iim Agric. Exp. SUt.Michi- 
cagan State Agric. College. — 2. Cir- 
culars. — 3. Special Bulleiin. —- 
4. Technical Bulletin. 5* An- 
mtal Report. 

Minnesota: St. Paul: i. Bulktin of 
the Agr. Exp. Sta. University of 
Minnesota. — 2. A naval RoporL 

Mississippi: Jackson: 1. Bulletm. 

— 2, Circ%dafs. — 3. Annual Re¬ 
port. 

Missouri: Columbia: i. Bulleiin. 
of the Agric. Exp. Sta. University 
of Missouri. — 2. Circulars. —• 3. 
Research Bulletin. — 4. Annual 
Report. 

Mountain Grave: Fruit Station Bnl- 
ktin. 

Montana: Bozeman: i. Bulietiu of 
the Agric. Exp. Sta. Montana Agric. 
College. — 2. Circular. 3. An¬ 
nual Report. 

Nebraska: Lincoln: r. The Univer¬ 
sity of Nebraska Bulktin of the 
Agric. Exp. Sta, — 2. Press Bnl- 
ktin. — 3. Annual Report. 

Nevada: Reno: i. Bulktin of the 
Agric. Exp. Sta. University of 
Nevada. — 2. Crkulars. — 3.* An¬ 
nual Report. 

New Haitipsliire: Durham: i. But- 
Uiin. — i. Scientific Contributions. 

— 3. Annual Report. 

New'jersey : New Brunswick: j. 
Bulletin. — 2. Circulars. 3. 
Special Bulleiin.---New Jersey 
State A gricultural College Extension 
Bulktin. — 5, Annual Report. 

New Mexico: J^as Cnices: i. College 
of AgrkuUim and Mechanic Arts 
Bulletin. — 2. Annual Report, 

New York; Geneva; i, 

2. Circulars. — 3. Technimi Bul- 
ktin. 4. Annual Report. 

Ithaca: x» Home Nature Study 
Course. 2. Cormll University,, 

. College of Agriculture, Agric. Exp. 
Sta. Bulletin. — Cormll Station: 
^ Circulars; 4. Reading-Course for 
Farmers. — 5, Reading-Course for 
Farmers’ Wiwes. — 6. The Cornell 
Reading-Courses Lessons for the 
*Farm Home. — 7. New York State 
College of Agricukxte, Cornell Unk 
versify, Cornell Extemion. Bulktin. 

— 81 Annual Report. 



North Carolina: Raleigh: i. Bul¬ 
letin. — 2. Press Bulletin. — 3. 
Extension Circulars. — 4. Annual 
Report. 

North Dakota: Agricultural College: 

I. Bulletin. — 2. Annual Report. 
Ohio: Columbus: 1. Agricultural 
College Extension Bulletin. — 2. 
Farmers* Reading Course. — 3. 
Annual Report. 

Wooster : i. Bulletin. — 2. Cir¬ 
culars .— 3. Technical Series Bttlle- 
tin. — 4. Annual Report. 
Oklahoma: Stillwater: Oklahoma 
Agricultural and Mechanical Col¬ 
lege, Agric. Exp. Sta.: 1 Bulletin. 

— 2. Annual Report. 

Oregon: Corwallis: Oregon Agricul¬ 
tural College and Experiment Sta¬ 
tion : i. Station Bulletin. — 2. 
Circulars. — 3. Division of Horti¬ 
culture Research Bulletin. — An- 
mial Report. 

Pennsylvania: Centre Country: State 
Station : i. Bulletin. — 2. Annual 
Report. 

Rhode Island: Kingston: Agric. Exp. 
Sta. of the Rhode Island State 
College: i. Bulletin. — 2. Annual 
Report. 

South Carolina: Clemson College: 
South Carolina Agric. Exp. Sta. of 
Clemson Agric. College: 1. Bulletin. 

— 2. Anmtal Report. 

^outh Dakota : Brookings : i, Bul- 
letin of the Agric. Exp. Sta. South 
Dakota State*s College of Agricul¬ 
ture and Mechanic Arts. — 2. An¬ 
nual Report. 

Tennessee: Knoxville: i. Bulletin 
of the Agric. Exp. Sta. University 
Tennessee. — 2. Annual Report. 
Texas : Austin, College Station : 
I. Bulletin. — 2. Press Bulletin. 

— 3. Annual Report. 

Austin: Press Bulletin. 

Utah: Logan: Agricultural College 
Exp. Sta: i. Bulletin. — 2. — Cir¬ 
culars. — 3. Annual Report. 
Virginia: Norfolk : i. Truck Station 
Bulletin. — 2. Annual Report. 
Washington: PuUnmnn: x. Agr. Exp. 
Sta. Popular Bulletin. — 2. State 
Agricultural College and School of 
Sciences, Bulletin. 5. Annual 
Report. 

West Virginia: Morgantown: Agric. 
Exp. Sta. West Virginia Unwer- 


sity: T. Bulletin. — 2. Circulars. 
3. Annual Report. 

Wisconsin: Madison: i* Bulletin of 
the Agric Exp. Sia. University of 
Wisconsin. — 2. Circulars of In¬ 
formation. — 3. Research Bulletin. 
— 4. Special Bulletin. — ^.An¬ 
nual Report. 

Wyoming : Laramie : Umversity of 
Wyoming Agric. Exp. Sta.: 1. Bul¬ 
letin. — 2. Annual Report. 
Agricultural Annual Index. New York. 
Agricultural (The) Review. Q-fficial Bul¬ 
letin of the International Farm Con¬ 
gress. Dry Farming. Kansas City, Mo. 
Alumni Bulletin of the University of 
Virginia. Charlottesville Va. 
American Agriculturist. Springfield, 
Mass. 

American Bee Journal Hamilton, Ill. 
American Botanist. Joliet. 

American Breeders* Magardne. Wash¬ 
ington. 

American {The) Brewer. New York. 
American {The) Economic Review. Cam¬ 
bridge, Mass. 

American {The) Elevator and Grain 
Trade. Chicago. 

American {The) Fertilizer. Philadel¬ 
phia. 

American Forestry. Washington. 
American Fruit Grower. Chicago. 
American Journal of Botany. Brooklyn, 

N. Y. 

American {The) Journal of Science. 

New Haven, Conn. 

American Miller. Chicago. 

American {The) Naturalist. New York. 
American {The) Sugar Bulletin. New 
York. 

American [The) Sugar Industry. Chi¬ 
cago. 

Americas {The). New York, 

Annals of the Missouri Botanical Gar¬ 
den. Saint Louis, Mo. 

Asia. Journal of the American Asia¬ 
tic Association. New York. 
Banker-Farmer {The). Champaign, lU* 
Better Farming Association of North 
Dakota. Press Bulletin. Fargo, N. D. 
Bibliographical Contributions from the 
Lloyd Library. Chxdimati, Ohio. 
Boletin de la Unidn Pan-Americana 
Washington, 

Book {The) Review Digest. New York. 
Botanical Abstracts. Baltimore, Md. 
Botanical (The) Gazette. ILL- 

Breeder*$ {The) Gazette. Chicago, IH. 



Brooklyn Botmtic Ganlen: i. Record. — 

2. Leaflets. Brooklyn, N. Y. 

BtilMin oj ike Delazmrc State Board of 

Agriculture. Dover, Del. 

Bulletin of the Depart muni of Agricul¬ 
ture of Maine, Wcilerville. Maine, 
Bulletin of the fJoyd Library: Botany 
SeHes. — 2. Mycological Scries. — 

3. Pharmacy Series. . Reproduce- 

Hon Series. Cuwimiati, Oliio, 

Bulktiu of the Pmt-Amcvlcan Union. 
Wfushingtoii. 

Bulletin of the Vermont Department 
of Agriculiim. St. Albans. 

Cali for Ilia Cultivator, I^os Angeles. 

(San Francisco). Cal. 

Ciims {The) Protective League of Cali- 
fonda, Bullehn. Berkeley. 
Commercial fertilvser. Atlanta, Ca. 
Cowilry {The) Gentleman. Pliiladelpliia. 
Country Life Press. Ganlcn City, N. Y. 
Creamery {The) and l\IUk Plant 
Monthly. Chicago. 

Cuba {The) Review. New York. 
Cumulative {The) Book index. New 
York. 

Dakota {The) Parmer. Aberdeen. S. D. 
Economic {The) World. New York. 
Engineering and Mining Journal. 
New York. 

Engineering News Record. New York. 
Entomological News. Pliiladolphia. 
Evening {The) Post. Cuba. New York. 
Evening {The) Post. i. Foreign Trade. 
Review. — 2. Electrical Industnes, 
Section. — 3. Tndusirics Section: 
— 3, Cotton and Cotton Textiles. — 

4. Tractors. — 5. Steel Industries 
Section. New York. 

Experiment Station Washington. 

Facts about Sugar. New York, 

Farm Implement ATemis.. Chicago, Ilk 
Farm-Poultry {The). Boston. 
Farmer's. Voice. -CMcago, Ill. 
Feedingstuffs. New Yoric. 

Field (The) Illustrated. New York. 
Florida (The) Grower. Tampa, FL 
Florida Quarterly Bulletn of the Agri* 
cult. Depart. Tallahassee, FL 
Food Surveys. Washington. 

Forecast {The), New York. 

Forest {The). New York. 

Forestry Quarterly. Ithaca, N. Y. 
Genetics. Princeton, N. J. 

Geographical Review. New York. 
Gi^ain Dealers^ Journal. Chicago Ill. 
^Gplf (The) Coast Citrus Fruit Gromr 
and So^ihmt Nurseryman* Houston, 


Hacienda {La). Bnffalu. 

Hoard's Dairyman. Fort Atkinson. 
Wis?' 

House & Garden. New Y«>rk 

India Rubber World. New Y<,a*k. 

Industrial Arts Index. Neu York. 

Industrial Managepnent {Ilu* Engttitter¬ 
ing Magazine). N<‘W York. 

Journal of Agricnltnval Resjnrek. 
WavShingtoti. 

Journal {The) of the Anwrtfin Che¬ 
mical Society. Faslon, Iki. 

Journal of the Amcrirmi Society of 
Agronomy. Washiiigiou. 

Journal of the Anmrwan Veterinary 
Medical Association. Ithaca. 

Journal of the Associaion of Official 
Agnc. Chemist. Ikiltiinore, Md. 

Jouimal of Bacteriology, Balliuion*, Md. 

Jam mil of Biological Chemistry. Bal¬ 
tin lore, Md. 

Journal of Dairy Srienre. BaUJinoreAIiL 

Journal oj Economic linioinology. Con¬ 
cord. N. IL 

Journal of Entomology mid Zoology, 
Garcniout, Cal. 

Journal of Entomology and Zoology. 
Washington. 

Journal of Expcrimcnhil Zoology. l*lu- 
ladelphia. 

Journal (J Farm Ecohimiics. Dnneaster^ 
Pci. 

Journal of Forestry. Washington, 

Journal {The) of General IViysiology. 

Balttmore, Md. 

Journal (The) of Geography, MaiMson. 

Journal [The) of Heredity. Washhig- 
toh. 

Journal (The) of induslrial and En¬ 
gineering Chemistry. JiavSUm, Pa,. 

Journal of the. New York Ihdanimi 
Garden. New York. 

Journal {The) 0 / ikditical Eananny. 
Chicago, Ilk 

Jotmml of the (J. S. Cavalry Associa¬ 
tion. Forth fyeav<!nworth» Ka. 

Levant-American (kmmcrcMl Review. 
Washington. 

Louisiana {The) Planter md Sugar 
Manufacturer. New Orlc^aiis. 

Massachusetts State Board of AgricAiP 
mre, Nature LeafleL Amerst. Msas. 

Massachusetts Board of Education, 
Bulletin. Boston, Mass* 

Massachusetts {ComrnonwmUh of), Bu^ 
reau of Statistics: i. Labor Bulletin. 

2, Report on the Public Empioyimnt 
Offices. — 3* Report on the Statistm 
of Manufactures. Bo.ston, Mass. 
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Musoufl and Kansas Farmer, Kansas 
City. 

Monthly Bulletin oj the Department of 
Jgriculture. State of Cahfornia. Sa¬ 
cramento, Cal. 

Monthly Bulletin of the Missouri 
State Board of Jm'icitliitrc. felferson 
City, Mo. 

Monthly {The) Bulletin of the Slate 
Commision of Horticulhtre, Sacra¬ 
mento, Cal. 

Mycologia, Ivancaster, Pa. 

Mycolo^ical Notes by C. G. Lloyd, 
Cinciimati, Oliio. 

National [The) Geographic Magamie, 
Wasbiugtoti. 

National [The) Grange Monthly, West- 
field, Mass. 

Nebraska [The) Farmer. Lincoln, Neb. 

Nevada Bureatt of Industry, AgricuT 
lure and Irrigation, Bulletin,, Car- 
son City, Nevada. 

New York State Department of Agricul¬ 
ture, Bulletin. Albany, N. Y, 

New York State Museum Bulletin, 
Botany; Entomology. Albany, N. Y. 

North Carolina State Department oj 
Agriculturet Bulletin, Kaleigli, N. C. 

Northwest Farm and Home. North 
Yakima, Wash. 

North (The) Western Miller. Minnea¬ 
polis. 

Office of the Pathologist and Local U. S. 
Weather Bureau Station for Ro^ue 
River Valley : i, Bulletin. — 2. Cir- 
culars. —’3. Press Bulletin, Med- 
'ford, Oregon. 

Official (The) Gazette of the U. S. Pa¬ 
tent Office. Washington, D. C. 

Official Statement of the U. S. Food Ad- 
ministmiion. Waslungton, D. C. 

Official U.S. Bulletin. Washington,C.C. 

Ohio (The) Department 'of Agriculture 
Official Bulletin, Columbus, Ohio. 

Oil, Paint and Drttg Reports. New York. 

Oklahoma (The) Farmer. Gutlnie. 

Operative (The) Miller, Chicago. 

Pacific Fisherman, Settle, 

Pennsylvania Farmer, Philadelphia, 
Peiin. 

Phytopathology, Wasliington. 

Plant (The) Disease Bulletin. Washing¬ 
ton. 

Plant (The) World, Tucson, Arizona. 

Political Science Quarterly, New York. 

Pomona College i. Journal of Economic 
Botany. —2, Journal of Entomology, 
Clamiiont, Cal. 

Proceedings of the Academy of Political 


Science in the City of Neiv York. New 
York. 

Proceedings of the National Academy of 
Science Wa.shington. 

Producer (The) Denver, Col. 

Psyche. A Journal of Entomology. 
Forest Hills, Boston. 

Pure Products. New York. 

Quarterly (The) Bulletin of the State 
Plant Board of Florida, Gainesville, 
Fla. 

Quarterly (The) Journal of Economics. 
Cambridge, Mass. 

Readers' Gmde to periodical Litera- 
ture. White Plains, N. Y. 

Refrigerating World. New York. 

Rice Journal and Southern Farmer, 
CroWley, Louisiana. 

Rocky Mountain Husbandman. Great 
Falls, Montana. 

Rural Californian. lyOS Angeles, Cal. 

R^tral WofVd. Los Angeles, Cal. 

Science. Garrison-on-Hudson, N. Y. 

Scientific American y Scientific Ameri¬ 
can^ Supplement, New York. 

Soil Science. New Brunswik, N. Y. 

Southern (The) Fruit Grower. Chatta¬ 
nooga, Tenn. 

State (The) Bulletin. Bismarck, N. D. 

Successful Farming. Des Moines, Iowa. 

Sugar. New York. 

System on the Farm. Chicago. 

Tea (The) and Coffee Trade Journal. 
New York. 

Tennessee AgviculUire. Nashville. 

Texas Department of Agriculture. Bul¬ 
letin. AUvStin, Tex. 

Textile World Journal. New York. 

Textile World Record. Boston* 

Torreya. Lancaster, Pa. 

Transactions of the Hmerican Society 
of AgricuUural Engineers. Ames, 
Iowa. 

United States Department of Agricul¬ 
ture. Washington, i Bulletin. — 
2. Farmers' Bulletin, — 3. Fanners 
Bulletin Outlook. —.p Circulars of 
the Secretary. — 5. Department Cir¬ 
culars, — 6 Weekly News Letters 
to Correspondents. — 7. Yearbook, — 
8 , Annual Reports. 

Bureau of Animal Industry: i. Bul¬ 
letin — 2. Circulars. — 3. Orders. 
— 4. Amendments to Orders .—5 
Cattle. —^ 6. Horses. — j, Service 
and Regulatory Annomcements, — 
8 . Publications. 

Bureau of Biological Survey: t. Bul- 
leiin, Ciraulars. 3‘. North 
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Ih^^iilatory A inmuiw^ mciih, 

Btui'uu of Chemistiy: i. liidlcim. 

— 2. Cifciiltiis. ~ -3. Sitt'^fdcmciits, 

- - \. S(*yvke fuui l\*yf^}{liiiofy Jj/« 
noKHOeincids, 

Bureau of Crop I^stimates: 

ihiv Corp Repovicr. 

IBireau of Uiilonioloty: i. HaUclui, 

^ - 2. <'iymilays .3. 7 'tuAinIra!' Sr- 
* ries iUilktUu 

I'iureau of Ivabor Statistics: Riillv- 
iin, VocaUontiREditmtioyml Seriei^. 
Bureau of Markets : t. Pood Sur¬ 
veys. — 2. Service and Regulatory 
Anywiiucements. — 3. Seed Re¬ 
port e) . 

Bureau of Plant ruclustry: t, Hul- 
leth) — 2. Circulars. — 3. (.'top 
Physiology a}id Hreeding Investi¬ 
gations Bulletin. —4. hwentoiv of 
Seed ami Plants fmported by the 
Office of Foreign Seed and Plant 
tntrod%'Wtinn, — 5 Office of Foreign 
Seed and Plant Introduction Bul¬ 
letin. — 6. PuMicacations B. P. I 
— 7. Service and Regulatory An¬ 
nouncements. — 8. Western Irri¬ 
gation Agriculture. 

Bureau of Soils: i. Bulletin.—2. Ad¬ 
vance Sheets. Field Operations of 
the Bureau of Soils. — 3. Circulars. 
Bureau of Soils and Bureau of riant 
Industry Cooperating : Report. 
Bureau of Standards; HitUeiin, 
Bureau of Statistics: 1. Bulleiin. — 
2. Circulars. 

Division of Publications : i. ( arcu- 
lar$. — 2, Monthly List of Publi¬ 
cations. 3. Library Bntkiin. 
b'edcrated Morticullural Board: Sev- 
vice and Regulatory AnnouMce- 
menfs. 

Porest Serviw : i. BuUetln, » - 2. 

Circtilars. - - Sylvkal Lmfieh. 
Insecticide and* Fungicide Board: 
Service ami Regulatory Annomicv- 
m$nt&, 

Oilce of I$xpennieut vSlatious: i. 
Bulletin. — 2, Bulkdm of Ess pc- 
riment Station Work. — 3. Cir¬ 
culars. — 4. Farmers' lutitute Lec¬ 
ture, — 5. PuhlicatioHs, 

Office of Markets and Rural ,Orga- 
nxz;ation: Service and Regulatory 
Announcements. 

Office of Public Roads : r. Bulletin. 

2. Circulars. 

Qfice of the»Secretary : 1, Circu¬ 


lars.Food ho^perPoh^ f)eth 
siftn. IkihlicatifOis, — 3, th'sCffifolv 
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of Judi^enicnt. “ ,4. Pitfdn'at.iOis. 
— t». f tv pop. 

UlVice of tlie Sollii'ibjr ; i ihnlms. 
States Relations Service: 1 Pc/hfP 
inent (Sircitlars. - * 2 . lj.<t of Sla 
tinn Pnbliaitions r(rclvrd by the 
Ofjlcv oi Ex per. Sia. 

VVheathcr Bureau: j. CUmatoloipcdi 
Data for the U. S. tty Sort ions. « ^ 
2. Puhh cat ions.- Monthly Won-' 

they Review. — 4. National Wea¬ 
ther and Crop Uidhiin. 

United States Department of Com- 
merce and f.ahor. Washington. 
Bureau of Mslieries: Jdocumcnis. 
Bureau of I'orcigu and Donieslic 
Couuuerec; t. CiHumovco Reports. 
Daily Consnhn and I'ladv Ropints. 
-- 2. Sapplrmcjiis (Consniar Re¬ 
ports). 3. Monthly Sitmmajy of the 
Foreign Commerce of the United 
States. 

United Skiirs Do payment c/ Interior. 
Wiisliington.^ 

Bureau of Mines; x. Bulletin. — 2. 
Miners' Cimiiars. — 3. Technical 
Paper, — 4, Annual Re port by (he. 
Director of the Bureau of Mines 
ti) the Secretary of Inter hr. 
General I/and Office: Publica- 
tions. 

U. S. Geological vSurvey: i. Bulletin. 

2 . Water Supply Paper. 

University [The] of CdUjomiii: r. Chro¬ 
nicle. mi Offiei&l Record. — 2. Lv* 
brary Bulletin Berk<‘ley, Cal. 

State Board <♦/ Agrii ulture, 
IhtlletUi. Madison, Wis. 

Year Book of (\nmnerriat JkrfiRc;er, 
Alalauia, C»eorgia. 

ilKiTra/M’. 
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del Uruguay. Montevideo. 
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Fedcracion mral, Montevideo, 

Hacendado (El). Montevideo. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Forest Industry in Sweden 

hy 

IL Arosicnixis 

Departmental Bead M the Swedish Royal Central Office of Statistics. 


For hundreds of years timber has held an important place among {Swe¬ 
dish exports, but it was only towards the middle of the 19th. century that 
the exportation of this article increased considerably with the demand for 
sawn timber rather than unhewn timber (spars, etc.) or squared timber 
(beams, quarters). 

In 1913 the values of the woods exported by Sweden were as follows: 


Rough iKiwn timber.. .€ i 150 059.12. s. 2 

vSawn, nnphiticfl timber.)* 7598137.11. 2 

Vlnnctl ami other worked woods (iiicludiiiu joinery). •» 3 114 45 t 

Wood pulp for paper. .. 5 189 529. 6. 9 


T<»lnl ... £ 1735 3181. I. 2 


This sum represented about of the total value of Swedish exports. 

The raw materials used in the Swedish saw-mills consist essentially of 
soft wood — Scotch pine and spruce. About tbs. pine and a little more 
than Vb ths. spruce are used for makiug planks, and boards (planed or 
unplaned). Staves are made cMefly with wood of deciduous trees. 

Floating the wood. — Although much wood may be carted directly, 
or sent by rail, from the place where it is felled to the saw-miUs, floating 
is the most important means of transport, and the high place occupied by 
Sweden in the international timber trade is primarily due to its many 
water-courses well adapted for floating wood. The large^, rivers o£ northern 
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Sweden rise in the higli mountains and are snflkiently well fed by the ice 
and snow for wood to be floated down them throughout the stimmer. In 
southern Sweden, t>u the other haiub it often ha])])eus tJnit there is only suffi¬ 
cient water for floating when the rivers are swolkn in tiu' spring, or tluit 
mills and other works prevent the use of this method, Nivertheless, float¬ 
ing is very commoig particularly in the north. 

Besides the considerable economy in labotir and cost <d’ transport, 
floating has an additional advantage in that wood which has been some 
months in the water d<3es not warp so easily after sawing as wmnl sawn 
immediately after being cut, and has a more iitiiform colour. On tin* oilier 
hand, the washing of the re.siu which takes ]>luce during fl<^atiug <h‘creases 
the life of the wood. 

In order that floating may I>e carried out without hinderance uiul that 
the largest quantities of wood may be transported by the water available, 
the water-courses, es])ccia11y the sinalU^st ones, have Ixvn dredged nnd pro¬ 
vided with various constructions such as dikes or sluices to regulati^ the 
level of the water in the reservoirs, iron or wooden pipes for guiding the 
wood in shallow xajnds,, bars for prevenlhrg the wood from catching on to 
the banks, chains for collecting and sorting tlie wood, For transport on 
lakes or other smooth water the logs are enclosed, stnnetimes many thou¬ 
sands at a time, in a frame of large trunks joiticd together. 

The.se works are carried out by the o\vuer of the fore,st if he owns ]}oth 
the water used for flpating and the wood to be transported, but, as a rule, 
the streams are public transport ways, generally divided by the Stale, each 
being administenHl by u bloating Associutkm which takes charge of 
the floating in return for the payment of a tax fixed by the provincial go¬ 
vernment, the expenses, including the amortization of the cost of installa¬ 
tion, being divided amongst the owners of the wwhI floated. In propor¬ 
tion as tills amortization progresses, the cost of floating naturally diminislies. 
The cost varies consklcrably according to the amount of water available 
and the quantity of wood to be floated; on large w^ater courses it 
amounts to abotit 0.124 fl to o.4cj(> per mile per cubic metre (i), but on 
small water-courses it is nuicli higher. The total length of the wat^fr-courscs 
available for floating in vSweden is estimated at H> r4() miles, of which 
14 283 are in the nortli of the country, the river 1 )alalvetu 

TiHuxm SAWimk ■ Although carried tmt sinct' the nii<ltlle agtjs, the 
sawing ami exportation of timber only developed to a large exient toward 
the middle of the icjth. century, whetr a more liberal commercial Icgisha' 
tion, the suppression of exjxut dues, and, at the same time, the increasing 
demand for sawn wood, gave a great impulse to this indtislry. Its develop- 
mart was also favoureAby the Ubmidant water power available. Thus, a 
fairly large number orsaw-mills with multiple frames were built in the north¬ 
ern, wooded parts of Sweden {'* Norrland *')* particularly near waterfalls 
and the coast. The fact that it was impossible to build these mills actually 


(0 I cubU? metre »*« 35.^15?,cable feet, 
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on the coast was a drawback, since, in order to ship the sawn wood, it was 
necessary, either to cart it, tow it to a neighbouring port, which was fairly 
expensive, or also to float it, which spoilt the appearance and quality oi 
the goods. 

In this respect a complete revolution was eflected wlien sieain scm-mills 
were built on the coast. These gave the following advantages: — abolition 
of the long and costly transport from the mill to the port; increased capacity 
of production; better products ; abolition of interriqDtious in the work 
in water saw-niills caused by freezing in winter and lack of water in summer. 
The first of these steam mills was built in 1851 at Vifsta, near the town of 
Sundsvall, and their number increased rapidly. 

According to the latest available data, there w^ere in vSweden, in 1913, 
1053 industrial saw-mills and machine planing works, without counting a 
certain number of small mills for home use, worked either by hydraulic 
or steam power. The total cost of building the former has been estimated 
at 199 024 488 crowns (i crown = is. id. at par), thus greatly exceeding the 
capital required for erecting any other kind of works. The value of the 
products may be placed at 216 million crowns, including the wood and 
charcoal sold; to this should be added 1124084 crowns, which repre,sent 
the value of materials worked. 

The number of workmen employed in the industry was 44 150 ; 1659 
frames and 905 planing machines were used. As motive power were used: 
water-wheels, up to 1040 HP.; water-turbines of 14617 HP.; steam engines 
of 82135 HP.; steam turbines of 2 246 HP.; oil and gas engines of 476 HP. 
Most of this power was used directly for working the machine saws, and 
the rest (21 949 HP.) for generatmg electricity for the motors, 

The edges and ends of the wood sawn are trimmed with a circular 
saw, worked either by hand or by electric motor. This only applies to 
large mills, which have moving platforms worked by electricity for the 
automatic transport of the wood from the ]:>iles to the saws. 

vSawn pine wood is often divided into five clas,ses of different qualities, 
a very delicate operation. On the other hand, most of the spriice wood is 
shipped without being classed. 

Many mills have planing works attached to them, for, in Sweden, plan¬ 
ing rarely forms an independent industry, as is usually the case in Norway. 

The chief machine saw-mills are thoge of Mo, Kramfors, Vifsta (the 
oldest), Skonvik, Bergvik, Korsnas (or Bomhus) and Skutskar. Kram¬ 
fors is on the navigable river Angermanalven, along the lower course of 
which are numerous .saw-mills. All the other places follow each other from 
the north to the sotith in the order in which they are named, along the coast 
of the gulf of Bothnia. There is no doubt that the KorsnOwS and Skutskar 
rniEs, between Gevle and the mouth of the DalSlven, are the largest in Eu¬ 
rope. They have 30 and 24 frames respectively, and each ships annually 
sawn timber wood estimated at 40 000 Petrograd standards (i standard = 
165 cubic feet for sgwn timber). 

In northern .Sweden (provinces to the north of the Dalalven) there are 
only about a third of all the mills in the country, but they supply aboutrds. 





Sweden rise in the high mountains and arc stillioicnlly wi»ll led h\ tlu^ icc 
and snow for wood to he floated down tlunu tluoughmit the sumnni* fn 
sotithern Sweden, on the other hand, it often liappetis Ihnl tlune isotdv >nfrr- 
cient water for floating when the rivers are swollen in the sinittg, ur liiai 
mills and other works prevent the tise of this method. Xevei t hek flo.ji - 
ing is very common, particularly in the north, 

Besides the considerable economy in labour and cost of tnmsporl, 
floating has an additional advantage in lJuit wtH)d which has been some 
months in the water does not war]> so easily after sawing as wmnl sauii 
immediately after being cut, and has a more iinifonu colour. < )n the oilier 
hand, the washing of tlie resin which takes place during llouting <k‘eteasc‘s 
the life of the wood. 

In order that floating may be carried out wilhoiii htndenuice ami that 
the largest quantities of wood may he transported by the water available, 
the water-courses, especially the smallest ones, have been dredged and pro - 
vided with various constructions such as <likes or sluices to regulate tlie 
level of the water in the reservoirs, k<m or wooden pipes for guiding the 
wood in shallow rapids, bars for preventing the wood from catehing on to 
the banks, chains for collecting and sorting the wood, h'or transport on 
lakes or other smooth water the logs arc enclosed, sometimes many thou¬ 
sands at a time, in a frame of large trunks joined together. 

These works are carried out by the cj%ner of the forest if Ik* owns bi)th 
the water used for flpatmg and the wood to be transported, but, as a rule, 
the streams are public transport ways, generally divided by the State, encli 
being administered by a Floating Associationwhich takes cliarge of 
the floating in return for the payment of a tax fixed by the proviucral go¬ 
vernment, the expenses, including the amortization of the cost of installa¬ 
tion, being divided amongst the owners of the wood flouted. In pn»|tor 
tioai as this amortization progresses, the cost of floating iiatttrullyflimiuishes, 
The cost varies considerably according to the amount of water a\*ailahle 
and the quantity of wood to be floated; on large wat<*i-courses it 
amounts to about o,iiJ4 cl to 0.496 d, per mile per cubic metre (1), but on 
small water-cottrses it Is much higher. The total length of the water t^oima*s 
available for floating in Sweden is estimated at 16 miles, t>f \vluci) 
14 283 are in the nortli of the country, above the river Dahilvim. 

Timber Sawiko. Although curried out since the middle agt*s, the 
sawing and exportation of timber only developetl to a large extent tiwurd 
the middle of the 19th. century, when a more' liberal conuuerciul legislu™ 
tion, the suppression of export dues, and, at the same time, the increasing 
deijiand for sawn wood, gave a great impulse to this indnsLry. Its devekqc 
ment was also favoured by the "abundant water t>owcr available. Tims, a 
fairly large number of saw-mills with multiple frames were built in the north¬ 
ern, wooded parts of Sweden (*‘ Norrland '*), particularly lu^ar waterfalls 
and the coast. The fact that it was impossible to build these mills (jctually 


(r) X cubic metre, <Jublc feet. 
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on the coast was a drawback, since, in order to ship the sawn wood, it was 
necessaiy, either to cart it, tow it to a iicighbourin.i; poit, which was fairly 
expensive, or also to float it, which spoilt the a]^pearancc and quality ot 
the goods. 

In this respect a complete revolution was effected when skaiii sm-niills 
were built on the coast. These gave the following advantages: -- aboliticui 
of the long and costly transport from theinillto the i)ort; increased capacity 
of production; better ])roducts; abolition of interruptions in tht^ work 
in water vsaw-niills caused by freezing in winter and lack of water in summer.’ 
The first of these steam mills was built in 1S51 at Vifsta, near the town of 
Sundsvall, and their number increased rai)idly. 

According to the latest available data, there were in Sweden, in iqij, 
1053 industrial saw-mills and machine planing works, without counting a 
certain xnnnber of small mills for home itse, worked cither by hydraulic 
or steam power. The total cost of building the former has been estimated 
at X99 024 488 crowns (i crown = xs. id. at far), thus greatly exceeding the 
capital required for erecting any other kind of works. The value of the 
products be placed at 216 million croti^ns, including the woo<l and 
charcoal sold; to this should be added 1124 (>84 crowns, which represent 
the value of materials worked. 

The number of workmen employed in the industry was 4-j T5(); 1659 
frames and 905 planing machines were used. As motive p<wer were used : 
water-wheels, up to 1040 HP,; water-turbines of 14617 HP.; steam engines 
of 82135 HP.; steam turbines of 2 246 HP.; oil and gas engines of 476 HP, 
Most of this power was used directly for working the machine saws, and 
the rest (21 949 PIP.) for generating electricity for the motors. 

The edge.s and ends of the wood sawn are trimmed with a circular 
saw, worked either by hand or by electric motor. This only ai)p 1 ies to 
large mills, which have moving* platforms worked by electricity for the 
automatic trans^xort of the wood from the piles to the saws. 

vSawn pine wood is often divided into five classes of diffenmt qualities, 
a very delicate oi)eration. On the other hand, most of the spruce wood is 
shi])ped without being classed. 

Many mills have ])laning works uttache<l to theiu, for, in Sweden, plan¬ 
ing rjirely foinns an independent industry, as is usually the case in Norway, 

The chief machine saw-mills are tho{>c of Mo, Kramfors. Vifsta (the 
oldest), vSkonvik, llergvik, Korsnas (or Bomhtts) and Skutskar. Krani- 
fors is on the navigable river Angermanatv^en, alotig the lower course of 
which are munerous saw-mills. All the other places follow each oilier from 
the north to the south in the order in wl;iich they are named, along the coast 
of the gulf of Bothnia. There is no doubt that the Korsnas and Skutskar 
mills, l>etween Gevle and the mouth of the Dalalven, are the largest in Ivu- 
rope. They have 30 and 24 frames respectively, and each ships annually 
sawn timber wood estimated at 40 000 Petrograd standards (x standard — 
165 cubic feet for sawn timber). 

In northern .Sweden (provinces to the north of the Dalalven) there are 
only about a third of all the mills in the country, but they supply about */a rds. 
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of the total production. The northern part oC the country has a st ill greater 
prei^MUiderance in exportation, for, in the more popttlous Miulliem pait. 
a larger fraction of the products of the mills is .sold for hoim* eunsmuption. 

In 1913 the total production of the Srwdish saw-mills was i> .Sf,,’. ,j55 
cubic metres, distributed as follows ; 

Unplaufid pUuikft iitul bfuiftls ... . , . , } fni j ‘ culm' 

PUiucd platiks. Sdiui.-iii 

Pieces of planks and IwiiinK.. • 

I^caues and laths. 'hi i 

Planks for cases.. poi &;S 

Staves. iMiSHtp 

cuh'c metres 

In addition to these there are some smaller articles, of which the sla* 
tistics give the value but not the quantity. 

In 1913, 6 877 825 cubic metres of rough, squared and sawn wood were 
exported, Table I shows the distribution per category and country to 
which it was exported. During the period 1906-1910, the average amount 
exported annually was 6 052 000 cubic metres. 

Table I shows that the net amount exported 1111913 almost equalled 
the total production of the mills, but it must be noted that it also iiichidt\s 
unhewn wood. In IQ14 and 1915 the timber trade was adversely affected 
on account of the war, and exportation decreased for most kinds of timtier. 
For sawn timber this decrease was about Vs th. of the (piantity exported 
in 1913. 

Table I. — Quantities of roughs squared mid snam timber exported 
from sSweden in 1913 {in cubic meties). 



Unpinned ' 

Blaued s Beams and 

Unhewn 

Woat 

Other ij 


OvsUuatiou 

planks 
and hoards 

planha * | 

raftm 

wood 

for mines 

, vnrivtJr^ ' 

f'ohii 

Norway. 

t2t 14.B 

46 544 

2 146 

X84 410 

9 179 

7H 18^ 

mim 

Uttumark and Iceland 

404 732 

87 548 

181558 

5 7.!f 

1 5 Hj 

toy ' 


United lUagdom . . 

11X7 084 

.39’4 133 

3x893 

19 796 

53^5^7 

5^*387 , 


Netherlands . . , , 

a47 C)b8 

Z7%n 

a? S40 

17 ^80 

7 

' 

nnm 

Cermmiy. 

$^4 338 

7ax9 

xso 948 

49 

7tA 

ftjt ,, 

irmm 

Prance. 

908 074 

34^ 

2x440 

754 

... 

i7 9'0 ; 

04MWI 

Italy 

9761 

— 

;i 482 

*598 

.... 

j 

I4H.1H 

Other European cewa" 
tries.. . 

384 m 

6931 

*8445 

3* 

3 

in ioh 1' 


%ypt. 

35 *38 

4879 

53075 

439 


m i' 


British Africa, . . . 

XIX420 

54^3* 


30 


i 714 


Auitralia. 

19 901 

78598 



„ . 

’j!74 ;j 

mm 

Other countries,. . , 

' X99 114 

43948 

9**0 

7z 


357 Ij 


Total 

414399^ 

r4di»»i 

44T34ft 

mi$4 

1^44034 

’ mm 

mnuu 


_ _ * Including boards for pacHng-cases. 

A branch of the timber industry which has recently itispiretl a certain 
nervousness, is the exportation of mine props, as it is feared, not without 
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reason, that this may depopulate the forests. The felling of wood for 
such props would have no harmful effect if only trees of medium value 
which might he considered as useless for the rational preservation of the 
forest, were used ; on the other hand it becomes very serious when, as often 
hap})ens, whole young plantations arc felled. 

Mine props are chiefly exported from southern Sweden, which supplies 
the greater part of the wood used for this purpose; Norrland (northern 
Sweden) in particular, also exports a large amount. These props are 
exj^orted almost exclusively to England. 

Wood vvhv and civIJAtdose industry. — This, together with timber¬ 
sawing, though a little later, has developed into a flourishing industry, 
taking 2nd. place as regards value of production. As is well known, wood pulp 
is divided into two principal varieties according to the method o£ prepara¬ 
tion : i) mechanical, obtained by disintegrating the wood by a runner, under 
a continuous stream of water; 2) chemical, or wood cellulose, obtained by 
disintegrating the wood by chemical solutions: d) sodium sulphate (sul|)hate 
cellulo.se); h) calcium or magne.sium bisulphite (bisulphite cellulose). On 
the other hand, semi-chemical wood-pulp is that obtained by first boiling 
the wood in water, so as to eliminate part of the incrustation, then 
breaking it up by a mechanical process. This pulp, sometimes called 
unbleached (brown), is very strong, but, owing to its dark colour, cannot 
be used for fine paper. 

As raw material, s]>ritce is especially used iti fSweden (it is used almost 
exclusively for bisulphate pulp), and also a little pine and aspen wood. 

The first mechanical wood-pulp factory was founded in 1857 Trollhat- 
tan. The manufacture of chemical pulp is of more recent date, but has sur¬ 
passed that of mechatiical pulp. The wood-pulp industry, long confined 
to the south and west of Sweden, has spread greatly, during the last decades, 
in Norrland and Dalccarlie, where it has been adopted by many large saw¬ 
mills in addition to their own principal industry, thus allowing them to 
utilise small pieces of wood and waste, and to effect the necessary thinning 
of their forests with greater economic advantage. The development of 
the cellulose industry lias been aided of recent years by a better utilisa¬ 
tion of the by-products : alcohol from the waste waters of bisulphite cellulose, 
oil of turpentine, etc. 

It seems that the manufacture of alcohol might be developed; in 1913, 
4 million litres at 50 % were produced, but it has been estimated that the 
Swedish wood-pulp factories could produce annually 26 million litres of 
ICO % alcohol. 

In 1913 there were in vSweden 167 wood-pulp factories distributed as 


follows : 

Product No. of factories 

Meclmnical wood-pulp .. 83 

Mechanical pulp and chemical pulp. . . ty 

• Chemical sulplmte pulp. 17 

Clunnical bisulphite pulp.. 49 

Suiphaie pulp and bisulphite pulp . . * x 


167 
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The production (expressed in dry matter) was estimated at 1186 577 tons, 
of which 326 098 tons wefe mechanical pulp, 705 099 tons bisulphite pulp 
and 135 430 tons sulphate pulp. The total value of this production was 
about 126 million crowns. 

During the year i 009 358 tons of paper pulp were exported ; this cor¬ 
responded to 847 137 tons of dry matter. With the exception of a negli¬ 
gible quantity of rag pulp, this was all wood pitlp, divided as follows into 
the various categories: 


Mechanical pul],\ . 


Bisulphite pulp . 


Sulphate pulp. 


moict. 


261 10 tiiclvic tons 

dry. 


59198 

bleached. 


30 

unbleached moist . 

• V • • • 

58 548 

» dry . . 


508 i’S4 

bleached. . ... 


10 9;"3 

unbleached moist . 


i8if) 

» dry . . 


85921 


X oo(j 35.S me trio tons 

CHiOicoAiy. —* This has been prepared in Sweden since remote times, 
and has always found regular markets near the place in which it is produced. 
It is used for iron smelting (blast furnaces and forges), for which it is ne¬ 
cessary. 

It is prepared by the old pile-method, but also sometimes in ovens, either 
in metaUnrgical works or in other places favourably situated for the collec¬ 
tion of wood and the forwarding of the charcoal. The manufacture of 
charcoal on a large scale in piles in the forests is due to the facility with which 
it may be transported in winter on sledges, thus avoiding the necessity of 
constructing costly ways of communication. Where it is necessary to 
transport large quantitites of charcoal to metallurgical works by means of 
floating, it is best prepared in ovens. Many saw-mills of northern and 
southern Sweden |>repare charcoal with their wood waste, either in piles or 
in ovens. 

Recently the charcoal industry ha>s begun to compete with the wood- 
pulp industry in the purchase of raw materials. This, together with the 
rise in wages, has caused a notable rise in the price of charcoal, which hUvS 
necessitated a restriction of its use by applying various new metallurgical 
methods, which have succeeded fairly well. Nevertheless, charcoal is still 
a very important commercial article. 

The woods used are spruce and pine. The charring is carried out in 
either vertical or horizontal piles, so called according to the way in winch 
the wood is piled up. Two parts of wood (loosely piled) give about one part 
of charcoal. Ovens give a slightly higher yield than piles, but the 
product is inferior, for it is estimated that lo parts in volume are required 
to produce the same amount of heat as nine parts of piled charcoal On 
the other hand, charring in ovens gives various by-products: methyl alco¬ 
hol, acetic acid, essence of turpentine, tar, etc. Specially designed small 
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ovens are used to collect the tar and oil of turpentine produced during 
the charring of dry pine stumps. 

The following data are available with regard to the production of 
charcoal in 1913: — 

» Amount of cliarcoal 


Method of 1‘rcpai atioii obtained in bushels 

Forest wood charred in ovens. 8063000 

I charred in piles. 29166000 


Wood waste . . i i . 

( charred m ovens 


38 552 000 


There are no exact statistical data on the qiiantitj^ of charcoal 
prepared in piles in the forests, 6nt, according to the following calculation 
it may be estimated at about 75 502 000 bushels. 


Total amount of clrirc(’>iil used by uudalliirgic works . . 117355000 bushels 

Deduct : Charcoal imported from Finland and Nowa> . . 3 301 000 


Total amoiml of churcoid produced 111 Sweden .... 114.054000 

Deduct : Production of charcoal known from statistics . . 38 552 000 


.Amount of charcoal prepared in pUcs in the forests ... 75 503 ooo 


Products from: the dry distiefation of wood. Formerly the 
preparation of wood tar was an important industry in Sweden as it was 
one of the principal exports. At the present day this industry is carried 
out only in the two most northern provinces, and the tar produced is 
exported cliiefly from the town of Umea. For its manufeture large fun¬ 
nel-shaped utensils, open at the top, are used. The wood is piled up in 
them and covered with earth ; the tar runs out from underneath. Various 
saw-mills have tar ovens from which are obtained, not only tar, but also 
the other products of dry distillation: methyl alcohol, acetic acid, ace¬ 
tone, etc. 

Table II gives the data concerning the importation and exportation 
of these various products in 1913. 


TAiiFK II. — Imporiation and cxporiatdofi of ihe products mid hy-products 
of the dry disiillaiion of wood, in 1913. 


.. . 

Impoitation 

Exportation 

Products 

Quantity 

Value 

Quantity 

Value 


{metric tons) 

(metric tons) 



£ 



Tai juid its residues. 

336 

2 036 II. 6 

7 996 

52 84115. 8 

Black pitch. 

3956 

21 784 13. 1 

139 

916 4.10 

Resin. . 

7077 

£08127 

9 

143 2- 5 

Resin gum. 

90 

2478 5. 0 

802 

22 097 12. 0 

Oil of turpentine . . 

516 

16 186 16. 8 

228 

575617. 2 

Methv'l alcohol. 

0.7 

23 19. 0 

401 

n 279 5. 4 

Acetone.. 

’ 62 

I 045 15* 6 

^56 

7 739 8- 2 
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The important place occupied in Swedish imports by that of wood of 
various kinds has already been pointed ouV A comparison of the wood 
exports of Sweden and other comrtries is difficult, as arc all international 
statistics on account of the different methods of calculation in use in the 
various countries. Nevertheless, the data contained in 'I'ablc III, taken from, 
the official statistics of each country, shows fairly well the place held by 
each of the principal wood-exporting countries. 


Tabpe III. — Wood ey(>oTls oj the principal cxporlin^ countries 
from 1906 lo 1913. 


Country 

190S 

1909 

1910 

Average ' 
annual 1 
value from j 

1911 

19x2 

i 

! 

! 19x3 





1906 lo igio ^ 



1 

"" - ' 

' $ 

£ 

£ 

£ 

£ " ! 

fi 

£ 

.Sweden. 

II 976 763 

11 718494 

14 578 705 

13 951 572 

15096513 

if) ,)95 060 

18 256 068 

Noiway. . .. 

1429618 

4 048 463 

4 377 509 

4 1:94 255 

4 297 885 

4 678 999 

4 055 062 

Finland. 

5 535 386 

5 948 395 

6 887 121 

6 III 312 

7 236 679 

5 062 6.'4 


Russia. 

II 733914 

13318467 

14 551 935 

12 269 442 

t 4 7 X 2 254 

l6 122 168 

17290897 

Austria-Huugary . . . 

12 S65 871 

12 466 260 

13 535 578 

13 559 130 

12731600 

14468 91a 

13 .531 852 

United Slates* .... 

16 746 043 

13940433 

16 188 849 

15 636 967 

18 952 392 

21 863 398 

239x0 751 

Canada * . 

9 173 434 

10 994 502 

10 682 902 

10 270 158 

9634 iixj 

10 192 763 

to 268 632 


* In these two countries the commercial years do not coincide with the solar years. 


Tlie high figures of the United States timber Exports ma}’' probably 
be explained partly by the fact that they also include sraluable wood (oak 
and other deciduous trees). 

The exporting countries have only been compared with regard to 
the value of their exports, as it is not possible to make an exact comparison 
of the amount of wood exported. All that can be said on this point is that, in 
Europe, the first place has been held alternately by Russia (without Ein- 
land) and Austria-Hungary, then during the last two or three years, by 
Sweden. 
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ABSTRACTS 

AGRICUI^TURAI, INTEIvLIGENCE 


GENERAL INFORMATION. 


I - International Yearbook of Agricultural Legislation, 7th. Year (1916). — ihiee- 

NATIONAL Institute of agriculture, Rome 1617. 

The seventh volume 4 i the International Yearbook of Agricultural 
Legislation has just been published by the International Institute of Agri¬ 
culture. It contains, systematically classified, all the laws relating to 
agriculture in the various countries. This publication is, therefore, of 
great interest under the present war conditions. 

The Yearbook is divided into ii parts: — Thefiist (Statistics), second 
(Commerce), fourth (Industries depending on plant products), and fifth (In¬ 
dustries depending on animal products) are of the greatest interest to those 
who wish to follow, in all its details, the legislative movement with regard 
to foodstuffs brought about by the European crisis. In these divisions of 
the Yearbookis included everything bearing on : Statistics of stocks and 
crops; trade in cereals and supplies in general; trade in other vegetable 
foodstuffs; seed trade; fertiliser trade ; trade in oil-yielding fruits ; trade 
'in textile plants and tobacco ; trade in live stock and animal products; 
trade in agricultural machinery; facilities granted for imports and restric¬ 
tions laid on exports ; measures for forestalling and dealing with the rise 
*in prices; dishonest competition and fraud in trade; legal measures for 
regtdating commercial contracts; measures for preventing the advance 
sale of crops; transport of vegetable and animal products; regulation of 
industries concerning plant products and chemical fertilisers; regulation 
of crops during the war. 

The 7th. part, devoted to plant diseases, weeds and animals injurious 
to agriculture, gives the text of the Egyptian laws concerning: the protec¬ 
tion of plants against diseases from abroad, diseases of fruit trees, the de- 
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stiuction of the cotton bollworm, orange pest [Asfidiolus aonidnm),t^\t text 
of the Sondan order concerning the destruction of locustvS. It also includes : 
the orders of the French Government with regard to the sale and use in 
agriculture of arsenical compounds ; an Australian (Victoria) law concerning 
the sale of anti-cryptogainic products and insecticides; the order for ciirr}^- 
ing out the Italian law of June 26th., 1913, No. 881, on plant diseases ; the 
various Italian decrees for the control of field mice. 

The Yearhook contains many provisions with regard to agricultural 
co-operatioU; insurance and credit. 

The part devoted to rural property includes the strictly legal measures 
defining and regulating the rights of property, and the charges on real estate 
held either in usufruct or by way of security; the provisions to be observed 
in the transmission of these rights and in the determination of the title 
to ownership, especially in the interest of third parties ; the method of pre- 
cedure with regard to attachments on movable goods and real estate. It 
also contains the provisions of a more specially .social and political nature, 
which tend to act directly on the distribution of real estate and to allow a 
more complete use being made of the land. 

With regard to the less important measures the Yearbook only gives 
the original title together with the French translation; for the others, either 
extracts from the text or else the whole text is given. There is an anal}d:ica] 
introduction of 77 pages published in five languages, French, Knglisli, 
Italian, Spanish and German, which gives a summary of the whole volume 
(1250 pages). There is also a chronological of the countries and an 
alphabetical subject index. 

2 - A Biological Analysis of Pellagra-Producing Diets: i) The Dietary Properties 
of Mixtures of Maize Kernel and Beans, — Me Collum, B. v, and Sxmmonds, n., in 
the Journal 0/ Biological Chemistry^ Vol. XXXII, No. i, pp. 29-61,24 charts. Baltimore, 
Md., October, 1917. 

The first phase of the studies on nutrition undertaken by the authors 
and their collaborators at the Taboratory of Agricultural Chemistry of 
the University of Wisconsin, Madison (i), dealt with the cause of nutritive 
failure in animals .restricted to diets of proteins, carbohydratc,s, fats and* 
inorganic salts, all the foods being chemically pure. After a careful 00.11- 
sideration of the work of Hopkins, Stbpp, and Funk, the authors came to 
the conclusion that these mixtures were lacking in two substances, or 
groups of substances, indispensable to the preservation of animal life. 


(i) Ha 3 RT,B. B.,McCollum,E.V.,Steenbock,H. and Humphrey, G.C., WisemsinAgneuU 
ttml Experiment Station, Eesearch Bulletin 17,1911 ; Hart and Me Collum, Journal of Biolo¬ 
gical Chemistry, 1914, Vol. XIX, p, 373; Me Colltjm and DaVis, IhU., 1915, Vol. XX, p. .113, 
Vol, XXIII, pp. i8z and 231 j Me Collum, Simmonds and Pm, American Journal of 
Physiology, 1916, Vol, XII, pp. 533 and 361 ; Me CoLLUMand Kennedy, Journal of Biological 
Chemistry, 1916, Vol. XXIV, p. 491 j Me Collum, Simmonds and Pm, Ibid., 1916, Vol. XXV, 
p. 105 ; Hart, Miller and Me CoiLVUf Ibid:, 1916, Vol, XXV, p. 239 ; Me Colltjm, Simmonds 
and PiTz, IbU., 1916-1917, Vol. XXVII, pp. 1,53 and sii; Me Colltjm, Journal of the Ammcan 
Medical Association, 1917, Vol. BXVIII, p, 1379; Me Colltjm, Suvimonds and Pm, Journal of 
Chemistry, 1917, Vol. XXIX, pp. 341 and 521; Vol. XXX, p. 13 ; Hc Colltjm and 
PiTZ, JW., 1917, Vol. XXXI, p. 229. 
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One of these (fat-soluble A), is soluble in fats, and found, in its most con¬ 
centrated form in butter fat and egg yolk fats. The second substance is 
never associated with fats in foods, but is always present in natural foods 
in relative abundance. It is easily administered in experimental rations bv 
the addition of alcoholic extracts of natural foods, but it is also soluble in 
water. This is called by the authors water-soluble B. 

The authors showed phosphorised proteins to have no superior value to 
those containing no phosphorus and it is now known that a long list of 
substances (including complex lipoids, pigments, sulphatides of the nerve 
tissues, components of the various prosthetic groups) with which the body 
proteins are combined, are produced within the tissues and do not need to 
be supplied with the food. The synthetic capacity of the animal cells has 
thus been shown to be immeasurably greater than had been supposed, but 
all the evidence still points to the fact that nearly all the amino-acids 
formed during the digestion of proteins are indispensable components 
of the diet. Moreover, the animal tissues are very dependent upon certain 
of the finer stereochemical structures hi both the amino-acid and carbo¬ 
hydrate groups which serve them as food complexes. 

The second part of the studies was an examination, one by one, of 
several typical representatives of the classes of natural food substances, such 
as the seeds, leaves, fruits and tubers of plants. The exact nature of the 
additions of the factors A and B necessary to complete one of these food 
substances from the nutrition standpoint was shown. Some of these stu¬ 
dies ate stiU in progress. 

The rcvsnlts show that serious errors may be made in the choice of foods, 
especially by the poor. Beri-beri, scurvy, rickets and i)ellagra, have all 
been proved to be due to defective diet, although different opinions still 
prevail as to the etiblogy of the last disease. Funk attributed each of the 
above-mentioned syndromes to the absence of a specific chemical vSub- 
stance which he called “ vitamine The work of the authors and their 
collaborators on the nature of the dietary deficiencies of any natural food¬ 
stuffs has lead them to conclude that, under the present existing conditions, 
there are three other dietary factors causing malnutrition in both man and 
animals. 

The third part of the studies, described in the iHesent papers, consisted 
in a close experimental enquiry’'into the properties, with regard to the several 
dietary factors, of the diets usual in human nutrition and derived from 
all the more important food materials (except milk and eggs) in common use 
in the United States. Eggs, and more particularly milk, are a wonderful 
safeguard in human nutrition, and a valuable addition to all rations used in 
animal productibn. 

In a previous paper were discussed the points of resemblance in the, 
dietary properties of seeds in general as contrasted with^those of the leaf 
of the plant. The most important generalisations which can be made con¬ 
cerning the seeds as a group are the following: —■ 

i) None of the seeds studied, wlxen forming the sole source of nutriment, can produce 
growth or prolonged well-being in a yotmg animal. Mixtures of seeds are more safisfactoty 

m 
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for keeping animals in a good state of health, without growth, than seeds of a single species as 
a sole food; mixtures of seeds fed with distilled water (salt-free) will not support growth in 
young rats. 

2) The inorganic content of each of the seeds studied (wheat, oat, maize, rice, wheat germ, 
bean, pea, flax and millet) is so constituted withrespect to the total quantity and relative quanti¬ 
ties of its constituents that certain salt additions are essential before growth can proceed iti 
yotuig animals. This applies both to mixtures of seeds and to seeds of a single variety. 

3) The seeds of wheat,oat, maize, rice, bean and pea ate tod low in their content of u 
dietary essential, the nature of which is still unknown, to supply the needs of a young animal 
during growth. This substance is present in abundance in certain fats, such as butter and egg 
yolk fats, and the fats extracted by solvents from animal organs, such as the liver and kidney, 
f i-ee from visible facs. It is also found in abtmdance in the leaves of plants and in considerabl(‘ 
(luantities in the seeds of dax and millet. The authors have provisionally called this dietary 
essential '* fat-soluble A It is not extracted from plants with the fats by solvents such as 
ether,chloroform, benzene or acetone, and is, therefore, not found in any fats or oils of plant 
origin. Hot alcohol does not remove it from plant tissues. 

4) All the seeds studied contain protein mixtures of a relatively poor quantity when the 
proteins of a single kind of seed serve as the sole source of proteins. 

5) Each of the seeds studied can be supplemented by highly purified protein, pure inor¬ 
ganic salts, and one of the growth promoting fats, so as to f Orm a satisfactory ration for growth 
and maintenance. 15 to 20 % of any one of the seeds mentioned, when fed with a mixture of 
purified food substances, will serve to supply all unidentified dietary factors soluble in water 
or alcohol. So far there is evidence of only one such indispensable substance — water so¬ 
luble B — which is never associated with fats of either animal or plant origin. 

6) Generalising from studies of three types, clover,alfalfa and cabbage, the leaf differs 
from the seed in having a high content of inorganic elements, and is particular!rich in those 
elements, calcium, sodium and chlorine, which are found in but small amount.s in the seed. The 
leaf is much richer in the fat-sohrble A than are such seeds as wheat, oat, maize,bean and pea. 
I,eaf and seed supplement each other with respect to these two dietary factors. Since, in many 
eases at least, the leaf and seed mixtures have been shown to yield adequate protein mixtures, 
there is probably always some supplementary relationship between them with respect to the 
amounts of the various amino-acids which they yield on digestion. 


In the studies quoted no syvStematic data were given showing the dietary 
properties of mixtures of cereal and legume seeds. The present paper 
describes the nature of the purified food additions which must be made to 
combinations of the maize kernel and the white (navy) bean in various pro¬ 
portions in order to make these seed mixtures dietetically complete. The 
experiments described aimed at making clear the value of each dietary 
factor in the maize bean mixtures as compared with several of the most 
important seeds, especially maize, wheat and navy bean. These last were 
thoroughly studied separately so as to show the nature of their dietary de¬ 
ficiencies. 

The results, obtained with rats, are given in a set of charts and sum- 
^maxised as follows : — 

r) The two seeds mixed, as wken separate, contain too small an amount of fat-soluble A 
to induce optimum, well-being in growing animals. 

2) Tke mixtures of maize and beans furnish a great abundance of the second unidentified 
dietary factor, water soluble B, 
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3) The most satisfactory protein mixture obtainable with these two seeds consists in 
about 80 % of maize and 20 % of bean. This protein mixture has a slightly higher biological 
value than an equivalent amount of maize kernel proteins. In smaller quantities [c, g. 7 % 01 
the food mixture) the proteins of the wheat tind the maize kernel have about the same value. 
When a ration is properly constituted with regard to other factors and contains9 % of wheat 
proteins j growth may be practically normal over a period of 5 months, after which an injurious 
effect i s apparent in stunting and lack of fertility. It is highly probable that if the maize pro¬ 
tein content were raised to 13 %, approximately normal growth would result. Better results 
are obtained by adding pure casein to a ration composed of a mixture of rz % of maize (63 % 
of the mixture) and beans (37 % of the mixture). 

In a previous paper the authors showed that 6 % of milk proteins in a food mixture just 
suffice to support normal growth in rats. The protein mixture from 80 % maize and 20 % 
beans has. therefore, just about one-half the biological vahie for growth that the total protein 
mixture in milk possesses. 

4) A detailed study was made of the exact nature of the mineral deficiencies of the maize 
and bean mixtures The results confirm others previously obtained in which sodium and cal¬ 
cium were shown to be the elements determining the unsatisfactory character of the mineral 
content of seeds in general. This is of great importance in human nutrition and agricultural 
practice in districts where the drinking water is nearly free from lime and sodium chloride. 
Efificient utilisation of food by growing aniuialsis not possible when the dieiis deficient in these 
elements. 

As regards human nutrition in districts where the water is low in calcium 
and sodium the ration may be completed by milk or leaves of plants. The 
use of leaves in almost strictly vegetarian diets maintains life, as they sup¬ 
ply the mineral deficiencies and the shortage of the fat-soluble A in the seeds. 

The investigations carried out by the authors by special methods, show 
how near the danger line is the faulty diet of some classes of people, even 
in the United States. Gotdbergbr {Journal of the American Medical Asso¬ 
ciation, 1916, Vol. I^XVI, p. 471) obtained experimental pellagra with a diet 
typical of that eaten by pellagrins — wheat fiour (patent), corn meal, corn 
grits, corn starch, white polished rice, standard granulated sugar, cane 
sugar, sweet potatoes, pork fat (fried out of salt pork), cabbage, coUards, 
turnip greens and coffee. Calculated on a wet basis, the sweet potatoes, 
cabbage and collards made ^5 th. of the diet, but, on a dry basis, only 4 % 
of the total solids. This quantity is insufficient to ‘make good the serious 
shortage of calcium and sodium in the remainder of the diet. Sodium 
is supplied by the salt added, but there is still a deficiency of calcium. The 
work of the authors shows that there is far from an adequate quantity of 
the fat-soluble A in Gotdberobr's diet, the protein content of which was 
not above 8 % of the food mixture. In an experiment carried out by the 
authors a diet containing 12.5 % of protein, supplied by 63 % of maize 
kernel and 37 % of beans, was insufficient for rats. As the animals devel¬ 
oped normally immediately casein was added to their diet, the deficiency 
of the diet can only be attributed to shortage of proteins. In the light of 
such experimental evidence it is entirely umiecessary to attribute the cause 
of pellagra to the absence of a hypothetical “ vitamine 
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3 - War Bread (Unsalted Lime Bread). — dtjbois, Raphael, lu Comt>tes Rciidus des 
SSatteesdelaSociMSde Biologic,’Vol.I^SSLS:, No. 17, pp. 818-821. Paris.November, igi7. 

The French nation eats bread containing from 15 to 20 grms. of salt 
per kg. In Paris the proportion is sometimes as high as 22, and even 25 grms. 
Those eating i kg, of bread, therefore, consume an average of 20 grms, of 
salt in the bread alone. The amount of salt mixed with other foods may, 
on an average, be placed at 10 grms. Finally, according to Gaude {Cours 
de Mineralogie, ist. Series, 2nd. Ed., pp. 65-66) the amount of salt contain¬ 
ed naturally in the food eaten is not less than 20 grms. a day. 

These facts show that, on an average, an adult person consumes 50 
grms. of salt dail3^ The figure seems excessive, since the amount of salt 
excreted daily, without decomposition, is estimated at from 18 to 20 grms. 
only. This would mean that 30 grms. of salt remain to supply the hydro¬ 
chloric acid of the gastric juice, which seems hardly admissible, even for hyper- 
h^^drochloricsubjects. It is true that vegetarians require a larger quantity 
of salt, since, according to Bxjnge, it helps to remove the potassium, con¬ 
tained in large quantities in vegetables, but, in proportion to people living 
on a mixed diet, there is but a small number of vegetarians. 

An excess of salt in seasoning causes the assimilation of the food to be 
destroyed to too great an extent, and this can only be compensated for by 
an increased consumption. The author's experiments show that the amount 
of unsalted bread eaten is less by one quarter than that of salted bread. The 
same would probably apply to other foodstuffs, a very important fact 
from an economic point of view. Moreover, an excessive consumption of 
solid foods is accompanied by an excessive consumj)tion of liquids, and,among 
those using al(ioholic drinks, the salt becomes accessory to the alcohol. 

In view of the great benefit derived in therapeutics by the eUmination 
of chlorides in many cases of arthritis, it is probable that the preventative 
partial elimination of chlorides by the use of unsalted bread would be 
advantageous. 

There is no danger that the insipid taste of unsalted bread would pre¬ 
vent its being eaten by the public. In certain countries, for example in 
some of the districts of Italy, Tuscany in particular, salt is not added to 
the bread. Many people prefer it to salted bread; others soon get accus¬ 
tomed to it. 

The author recommends a bread which he calls unsalted lime bread, 
because, to every kg. of bread, are added from 15 to 20 grms. of calcium 
carbonate, which, unlike lime water, does not “ kill the yeast " by prevent¬ 
ing the dough from rising. Washed chalk or precipitated calcium carbonate 
answer the pup)ose equally well, but the author prefers prepared chalk. 
The ciialk is mixed with water, and with it is made the dough, which gains 
in whitens, rises perfectly, is never acid, and has a very appetising smell. 
The excess of calcium carbonate has no ill effects, as the author proved by 
eating large quantities of it. 

The author does not believe the idea of adding chalk to bread to be 
new, but has been unable to find any published reference to it, 
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1 - The Nutritive Value of the Soy Boan.-~ Daniels, amy, i,. and nicsolls,Nell, b., 
in The. Journal of Biological Chemisiry, Vol. XXXII, No, i, pp. 91-102, 6 diagrams. Bal¬ 
timore, October, 1917. 

This paper gives an account of work carried out at the Department 
of Home Economics, University of Wisconsin, Madison. In order to deter¬ 
mine the nutritive efficiency of a given food, it is necessary to make biologi¬ 
cal tests, as well as chemical determinations, for chemical analysis does 
not determine the optimum amounts of the various amino-acids necessary 
to physiological well-being nor the chemical nature of the food accessories. 

In the biological experiment made by the writers, the soy bean was 
fed to rats. In a preliminary investigation, it was found that when these 
animals were give exclusively soy beans, they failed to grow. When, how¬ 
ever, the rats were placed on a ration consisting of: soybeans (60 per cent.), 
lard (16 per cent,), maize starch (18.7 per cent.) and a salt mixture (6.3 per 
cent.), containing calcium, chlorine and sodium, the animals grew and repro¬ 
duced, but the adult rats were under-sized, and the 3^ounger were not only 
smaller at birth, but the litters were also smaller. The addition of the 
salt mixture, therefore, did not produce a perfect food. The fact that 2 
generations of rats were reared on this ration, shows that the soy bean must 
contain an abundance of Mac Codbums's fat-soluble A wliich, on the 
contrary, is only present in small quantities in ceitain cereal seeds. 
This was also confirmed by the difference in the development of several 
rats fed upon a diet of purified food substances (freed from fat-soluble A) 
and the growth of four animals of the same litter which were fed a ration 
of 50 per cent, soy bean without any addition of fat. In this connection, 
it is interesting to note that Mac Collum found that the extracted oil of 
soy bean was quite free from fat-soluble A 

Young animals produced and suckled by mothers having a liberal 
supply of fat-soluble A ” were able to withstand a shortage of this ma¬ 
terial during their most rapidly-growing period much better than those ani¬ 
mals whose mothers received considerably less. A plausible explanation 
for this marked difference in the behaviour of the 2 groups seems to be, that 
a diet suitable for the maintenance of adult animals, and for reproduction, 
does not contain a sufficient amount of fat-soluble A to insure the growth of 
young animals. The writers conclude from these 2 facts: i) animals can 
accumulate a reserve of fat-soluble.A'; 2) young animals require a greater 
amount of this substance than adult ones. 

In all the experiments, the value of the protein of the soy bean has been 
demonstrated, and it appears to be quite equal to that of the casein of milk. 
These findings are somewhat surprising in view of the fact that the protein 
of other legumes (peas and white beans) has been found insufficient. 

A diet lacking water-soluble B retards growth and produces abnor¬ 
mal physiological conditions such as beri-beri and polyneuritis. 

In the dietary used in these experiments by the writers the soy bean 
was the only possible source of ** water soluble B Since none of the rats 
in this investigation presented any of these symptoms, it is logical td con¬ 
clude that soy beans are rich in this water-soluble substance. 
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An economic consida-ation of tlie soy bean loads u.s to conclude that 
it is one of the most valuable of leguminous seeds for human consumption, 
for it contains a hi.gh ixrcentage (36.5 per cent.) of physiologically good pro¬ 
tein. a considerable amount of energy-yieldii^ material in the fonn of fat 
(17.5 per cent.) and carbohydrate {12 per cent, digestible), and a large 
amount of “ water soluble A ” and “ water-soluble B ”, which substances 
promote growth. 

5 - Recent Investigations and Observations Made at the Imperial Institute ((Lon- 
don) (i) — Bulletin ot fhelmpetiifl hi'ififtife, Vol. XV, No. i,pp. i“4C I /S-Si ; 
l/oudou, January-MarchjiQi;. 

Thk production of wheat and other cereaes in Egypt, — More 
than */g of the total area cultivated in ’Egypt (in round numbers 5 350 000 
feddans, or Egyptian acres = 5 553 300 English acres), is capable of growing 
wheat, but so long as cotton remains as remunerative a crop as it is at pre¬ 
sent, there is very little chance of an increase in the area at present assigned 
to wheat. 

Indeed ^dth the abnormally high prices which now rule for cotton, it 
is probable that the area occupied by that crop will exceed the percentage 
of 32.5, which has been the proportion of the cultivated land occupied by 
it during the last few years. The restriction of the cotton areas during 1913 
and 1916 allowed a slight increase in the area sown in wheat and a few other 
cereal crops, but the increase must be looked upon as abnormal, and the 
extent usually given to that crop may be considered to be 1300 000 fed- 
dans (i 349 400 acres) Taking the cultivated land roughly at 5 350 000 
feddans (5 553 300 acres), this represents 24.3 per cent of the whole. 

The most important cereals grown in Egypt in addition to wheat are 
maize, rice and rnillet (barley occupies 7-8 per cent.' of the cultivated area, 
but it is almost entirely used for cattle food), As is shown by Table I, the 
country is unable to grow sufficient cereals for its own consumption 
(including the amount required for seed) in normal years. No new lands 
are likely to become available for wheat planting in the near future, but 
much remains to be done in improving the wheat .strains, the methods 
of marketing, and the system of cultivation. 

TabeE I. — Pfoduciion and Consumption {in metric tons) of Wheat, Maize, 
Rice and Millet in Egypt Ddring the Period 1910-1915. 



1910 - 19 x 1 

1911-1913 

1912 - 19 x 3 


igX 4 -X 9 i 5 

Production . , 
Consumptios , 

! 

2944509 

3128561 

2886900 

3C96226 

2929513 

3 231 94 S 

2891 II5 

3 030 572 

3 (jf)() 8/(9 
3(>39 371 


— 183971 

— 209326 

— 302435 1 

i 

1395^7 

+ 27475 


(x) Bee also, R. 1915, No. 5: R. 1917, No. 118. 
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Wheat is grown in Egypt entirely as a winter crop. Owing to the wheat 
harvest taking place in April-May, it cannot advantageously be followed 
hy cotton, therefore the wheat land is left fallow until July-August, v\hen 
maize may be planted, or until October or November, and then bersim 
{Trifoluiin alexandriniim) is sown. 

E1vA\-Growing in Egypt. — In Bulletin No. 12, Technical ami Scientific 
Service, Ministry of Agricultwe, Egypt, an account is given of an experi¬ 
ment in flax-growing which has been conducted at the Government Farm 
at Guemmeiza with the object of determining the amount of seed which 
fields the best results with reference to both seed and fibre. The best 
fibre and the largest yield were obtained from the most thickly sown plots, 
but the amount of seed secured was smaller than in the less thickly sown 
plots. On some of the plots, the stalks were gathered before the seed had 
been completely formed, so as to obtain the best possible fibre, whilst sacri¬ 
ficing the seed-crop. Other plots were harvested at a later date, in order 
to obtain both fibre and seed, and a third series were left still longer with 
the object of obtaining a good crop of seed. The seed obtained from 
the and 3^^ series of plots was found to.contain approximate!}" the same 
percentage of oil; this is in harmony with the results obtained in England by 
Eyre and Fisher {Bnlletin of the Imperial InsiHifte, 1916, Vol. XIV, p. 115). 
The supposition that good flax can only be obtained by harvesting the crop 
before the seed is ripe, was not supported by the results of this trial; the 
best return for the fibre crop per fed dan was secured in the latest harvest. 

A sample of flax straw produced in the course of these experiments vras 
sent for examination to the Imperial Institute in 1917. It consisted of 
retted flax stems from 26 to 30 in. in length and from to ^/g in. in diameter; 
it yielded about 25 per' cent, of soft, fairly lustrous fibre usually about 
24 in. long ; the strength was irregular. The extracted fibre was valued at 
£ 200 per ton in London in January ^917; in normal times it would be worth 
about £ 60 per ton. 

Cotton Cultivation in Australia (i). — The climatic conditions 
of large areas in the warmer parts of Australia are well adapted for the growth 
of cotton. At the present time, however, it is cultivated to only a small 
extent in Queensland and the Northern territory. The chief difficulty 
is the high cost of picking, as so far, no satisfactory cotton-picking machine 
has been found. It is thought that the labour difficulty might be overcome 
by growing the crop in small areas only, which could be picked by^ the 
family of the cultivator. The British Cotton Growing Association and the 
Government encourage the industry by different means, by: making a 
grant, providing seed for experiment and guaranteeing a minimum price, etc. 
Samples of cotton grown in Queensland, Western Australia and New South 
Wales have been received at the Imperial Institute in recent years. Their 
quality varied from mediocre to good; the samples from New South 
Wales were on the whole the most promising. 


(1) Sec i 3 . No. 2578. { Ed .) 
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Fibres from Various Sources. — Description of a number of fibres 
examined in recent years at tbe Imperial Institute. Table II gives the com¬ 
position and the value of these fibres. 


Table II. — Composition and Value of Fibres from various Sources. 






Anal> ois 

# 



Fibre 

Source 

Moisture % 

0^ 

% 

A - Hydrolysis loss % 

B - Hydrolysis loss % 

Acid puiification 
loss % 

tD 

a 

§5 

gg 

!8.S 

0 

Cellulose 

Estimate 

per metric ton 

Htbiscus canmbinus . 

Egypt 

ii.i 

2.7 

44 

76 

4.6 

2.0 

76.8 

£ 30 

Jif. canmbinus . . . 

Rhodesia 

94 

1*3 

17.3 

18.3 

4.9 

2.6 

71.2 

£ 27 

H. cannabinus . . . 

Nyasaland 

10.8 

3-2 

17.9 

21.7 

8^0 

3-6 

71.6 

£ 37 

St£?a rkombifoHa, . . 

Swaziland 

it.6 

2.3 

13.2 

19.6 

5-9 

4.6 

70.5 

£ 17 — £ 15 

Agave si’ialmvi . . . 

Rhodesia 

7.4 

0.6 

9*3 

11,7 

i.i 

^•3 

80.5 

£ 65 

Fufcmea gigantea. . 

Rhodesia 

10.1 

i.fi 

14.8 

17-8 

44 

— 

72.0 

£ 24 — £ 33 

F. gigantea . 

S. Africa 

9-9 

1.3 

13.8 

16.3 

2.8 

— 

72.7 

£ 20 — £ 21 

Asclepias fruiicosa 
(fibre of stems) . . 

S. Africa 

8.0 

1-5 

I3-I 

ib.2 

70 

_ 

82.0 

£ 32 — £ 38 

A. fruiicosa {floss). . 

S. Africa 

— 



-- 

— 

I 

— 

£ 25 *— £ 

Kapok ....... 

Kapok. 

Xettle fibre (freed 
from gum) .... 

Sudan 

Togolaad 

Bengal 

- 


- 

— 

- 


_ 

£ 26 —' £ 30 


I) The water contained 0.75 % of alkali expressed as sodium carbonate. 


A sample of tlie seed hairs of IpomcBa alhiv&nia were also examined. 
I^arge qnantitites of this material can h% collected in Natal and Zuliiland, 
where it is known as Kaffir, or Natal, cotton. It is, however, not a very 
promising material, for the fibres ate we^, and therefore <iiffilcult to spin 
or card. It is much less resilient than kapok, and therefore not so nseful 
for stuffing upholstery. These seed-hairs might be used in the production 
of nitro-cellulose, but they contain much less cellulose than cotton (77.3 as 
against 95 to 96.5 pier cent.). The raw fibre would not be sufficiently ab¬ 
sorbent for use in surgical swabs, though it is more absorbent than untreated 
cotton. 

New Paper-making — The following substances were 

recently investigated at the Imperial Institute as sources of pulp for paper¬ 
making: — cladodes of Ecdeiocalea monosfachya (fam. Resiiaceae) from 
Western Australia ; the wood of Neoboutonia macrocalyx (Euphorbiaceae) 
from the East Africa Protectorate ; the bark of Brachysiegia Randii {Legu- 
minosae) from Khodesia. The analyses of the substances are set forth in 
Table III. The first is of about the same value as Algerian esparto grass, 
the yield of pulp from the air-dry material being 44 per cent.; the second has 
good qualities and supplies from 46 to 50 per cent, according to treatment; 
the third yidds from 32 to 35 per cent, of good pulp. It seems likely 
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that fibre of value for textile or cordage purposes could be prepared 
from Brachyste^ia Randii bark. 


Tabeb III. — Analyses of Paper-making matenals. 



Moisture 

Ash 
in dry 
material 

Cellulose 
in dry 
material 

Resin 

Eength, 

of ultimate fibres 

EcdeiocoUa momsiachyii . . . 

Xeohoutonia m^ciocalvx .... 
Brachy'^teg>a Rand^'i ... . : 

lO.I % 

10.5 

11.8 

3.01 %! 
1.9 

3-4 

! 

49.5 % 

61.0 

43-0 

35% 

2 00 — 5..[jOmni 
1.02 —1.27 • 

I 27 — 2.54 


Some nevt* oie Seeds prom AMERiCAisr Paems. — The oil seeds dealt 
with are: — the kernel of babassu and bassoba {Attalea sp., possibly A. funi- 
fera)] tucan, or tucum, or large Panama nuts [Astrocaryum sp.) ; Paraguay 
kernels [Acrocomia sp.), which only differ from A. sclerocarpa in their smaller 
size. They contain respective^ 4.2 - 6.5 - 6.0 per cent, of moisture, and 
yield 70.2 - 52.0 - 69.4 per cent, of fat in proportion to the dry matter. 

The chemical characters of the oils and the composition of the palm 
kernel meal are given in Tables IV and V. These kernels seem to be a val¬ 
uable addition to the oil seeds new utilised as sources of fat in the edible fat 
industry. The cakes made from them have a feeding value about equal 
to that of coco-nut cake. 


TabeE IV. — Chemical Characters of the Oils from American Palms, 



Babassu kernels 

Tucan kernels 

Paraguay kernels 

Melting point (in open tube).... 

26 ®C 



Solidifying point of fatty acids . 

23 «C 

27 »C. 

21 »C. 

. 100° C 

Specific gravity at . . -v 

0.868 

0.867 

0.865 

Acid value. 

5-5 

2.9 

26.1 

Saponification value. 

249 

249 

247 

Iodine value % (HiibL 17 hours) . 

15-6 

11.6 

28.5 

Unsaponifiable matter % . . . . 

0.3 % 

0.3 % 

0.3 % 

Volatile acids, soluble. 

5.8 

3.8 

6.5 

» » insoluble.| 

10.2 

5.9 

10,2 


Hues oe Ricinodendron Rautancii (Mankeexi nuxs) Eeom Soxtxh- 
West Mklca, — These nuts are the product of a euphorbiaceous tree 
growing in the South African veldt, and especially plentifully in the re^on 
between Tsumeb and the Okawango River. It forms vast forests near 
tha Omaramba River.. The kernels of the nuts are oily and are eaten by 

f ' m 
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TabIvK V. — Composition of Residual Meals, 
{Calmlated to Contain 7 percent of fat). 



Babassu 

TiiCiiii 

PatajjfUay 


ivcrncl meal 

kernel meal 

kei nel meal 


pci cent 

pel cent 

per cent 

Moistoe. 

8.5 

84 

8.7 

Crude proteins. 

23.2 

lo.o 

31.6 

consisting of; 

True proteins 

22 0 

10.0 

31.4 

Other nitrogenous substances 

1.2 

nil 

0.2 

Fat. 

70 

7.0 

7.0 

Carbohydrates ... . • • 

! 45.9 

62.9 

35.5 

Fibre.. 

1 10 6 

9.5 

II.7 

Ash. 

1 4-8 

1 

5.3 

Nutrient ratio. 

1 1=2-7 

1 1:7.9 

i:i,6 

Food units .. 

1 I2I.4 

i 105.^ 

132.0 


the natives. The average weight of the fruit (drupe) is: entire fruit 7.6 gm., 
the nut, 5.0 gni. and the kernel 0.7 gm. The kernels contained 4.1 per cent, 
of moisture and yielded 57.2 per cent.. of bright yellow liquid oil, 
equivalent to a yield of 59,6 per cent, from the dry kernels. This oil had 
the following characters: specific gravity at 550 C., 0.928; acid value, 1.9; 
saponification value, 191.5; iodjne value 133.6 per cent, (it is therefore 
a semi-drjdng oh). It appears* that this oil can he used for food. It is, 
however, very difficult to extract the kernels, owing to the softness of the 
latter, and the extreme hardness of the shells. 

The pulpy mesocarp should have a moderate nutrient value, but trials 
would be necessary before it could be definitely recommended as a cattle 
feed. Its percentage composition is as follows ; moisture 16.6 ; crude pro¬ 
tein, 7.9, (of which 6.5 is true protein and 1.4 other nitrogenous substances); 
fat, 1.62; carboh3%ates, etc. (by difietence), 65.4; cellulose, 3.0 ; ash, 5.5 ; 
nutrient ratio i: 8.6 ; food units, 89. 

The Production of Sandaewood oie in Mysore, British India. —- 
The source of true sandalwood oil is the heartwood of the trunk and 
larger roots of Santalum album Binn., a small evergreen tree native of vSouth 
India, moie particularly of Coorg and Mysore. It is estimated that about 
of the worlds' supply of sandalwood is derived from Mysore, in which vState 
it is a Government monopoly, the extraction and exploitation of the wood 
being entrusted to the Forest Department. Before the war, about 52 per 
cent, of the sandalwood oil exported from India was sent to Germany for 
distillation ; about 18 per cent, to the United States, and from id to 20 per 
cent, to the United Kingdom. The value of the total export of sandalwood 
from India in 1913-1914 was & 128 626. In the two years that preceded the 
outbreak of war,, the price of sandalwood oil in Mysore had doubled, the 
Government having restricted the amount offered for sale to about 2 500 
tons, the estimated amount of the worlds' annual consumption. This re- 
Sl^ction of output was to some extent justified in view of the ravages of a 

'w' ' . , ' 
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disease called the “ spike ”, which in recent ^^'ears has caused the destruc¬ 
tion of a large number of trees. The spike disease first appeared in 1900 ; 
the method adopted for its control consists in uprooting affected trees and 
is said to have checked its spread. 

On the outbreak of war, the Government started the distillation of 
sandalwood oil in Mysore for export to Europe. The first factory was 
erected near the Institute of Science, at Bangalore; ft is now produc¬ 
ing 5000 lb. a month. A second factory is now being erected in 
Mysore; it will ultimately have an output of about 20 000 lb. of oil 
per month, which will probabl^^ be sufficient to supply the whole of the Eu¬ 
ropean demand for this product. There is considerable demand for san¬ 
dalwood in Eastern countries, where it is employed for perfumer^" and 
ceremonial uses, and also for carving. 

Owing to the high price of true sandalwood oil, several substitutes have 
been placed on the market; of these the chief is the oil obtained from Amyris 
balsamifera, sl Rutaceous plant native of Venezuela, and known commonly 
as West Indian sandalwood. The so-called sandalwood exported from Aus¬ 
tralia is mainly derived from Fusanus sficahis; in addition there is a small 
export of the South Australian sandalwood, jp. acuminatus, or quandong ”, 
which goes principally to China and India. 

Saniahim album is grown in Celebes (Dutch East Indies); it is said 
to be grown in Java, and has also been successfully cultivated in Mau¬ 
ritius. The tree is semi-parasitic; in India some 144 different trees 
have been recorded as serving as hosts, of which 26 are leguminous spe¬ 
cies. As S. album is of slow growth, it requires to stand from 20 to 40 years 
in order to develop the maximum amount of fragrant wood, therefore it 
is necessary to select as hosts, species of trees that have a life of at least 40 
years. Probably trees of the leguminous family ’would be most suitable 
for the purpose, such trees as Pongamia glabra Vent., and Albizzia Lebhek 
Benth. commonly serving as hosts in India. In the matter of soil, Santalum 
alba does not appear to be very exacting, but the highest yields of oil have 
been obtained from wood grown on poor rock3’' soils. 

SoutEe AEmCAN Gum. — A sample of typical South African gum (prob¬ 
ably derived from the*'" white thorn ” Acacia Jiorrida) had the following 
composition: moisture, 14,5 per cent.; Ash, 2.9 percent.; matter insoluble 
in water, 2.0 per cent.; Acid number, 3.9; relative viscosity of a 10 per cent, 
solution at 22® C., 8.0. This sample yelded a mucilage possessing good 
adhesive properties. 

Burmese Beack Varnish or Lacquer. — This is a natural varnish 
obtained by milking incisions in the bark of the “ black varnish tree ” 
[Melanorrhoea usitata), one of the Anacardiaceae, which occurs in various 
parts of Burma, in Manipur and Siam. In 1914-1915, the different Forest 
Circles of Burma produced 3 390 cwts, of which the value was £ 1138. A 
sample examined at the Imperial Institute contained: moisture, 5.3 per 
cent.; ash, 0.2 per cent; matter insoluble in benzene, 2.6 per cent. It was 
found that the varnish required about 3 days to harden in an atmosphere 
saturated at a temperature of 30-35° C. The length of time that this 
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varnish, takes to dry is a obstacle to its employment. Further, it is very 
similar to Chinese and Japanese varnish; the latter is derived from jR/m 
vernicifera. 

Chicory substitute from South Africa. — The inhabitants of cer¬ 
tain parts of South Africa, notably the Waterberg and Zoiitpansberg dis¬ 
tricts of the Transvaal, utilise the dried roots of the “ witgatboon'" {Cap- 
pans alhitmnca) as a substitute for chicory. A firm of chicory manufact¬ 
urers in Ivondon who were commissioned by the Imperial Institute to 
examine this product, stated that it was a very good substitute for chicory. 
In February 1917, the price of the root in South Africa was stated to be 20s. 
per TOO lb. 

Tobacco from Northern Provinces, Nigeria. — Tobacco is grown for 
native use in almost every part of the Northern Provinces, Nigeria. The 
crop is carefully cultivated and manured, but the method of curing it is 
primitive and the product quite unfit for export. In 1915, experiments 
were inaugurated by the Agricultural Department with the object of produc¬ 
ing a “ bright ’’ tobacco of the Virginian type. Trials were started at Mai- 
gana and Ilorin Experiment Stations. The extreme dryness of the air at 
the former Station made it difficult to handle the crop successfully, but at 
Ilorin the results were distinctly promising. Four samples of tobacco pro¬ 
duced at Ilorin (3 American varieties, Boyd, Yellow Prior, and Sterling, 
and one indigenous variety. Native) were examined in 1916 at the Imperial 
Institute, and found to be of good quality. The excess of nitrogen and 
nicotine which they contained is no doubt due to the recent and abundant 
use of nitrogenous fertilisers. 

The results of chemical examination expressed on the material condi¬ 
tioned to contain 12 per cent, of moisture are shown in Table VI. 

• f 

Table VI. — Analyses and Valuation of Tobacco Grown at the Ilorin 
Experiment Station, Nigeria. 



Boyd 

Native 

Yellow Piior 

Stetling 

Analyst of tobacco : 

Moisture ... 

12.0% 

12 0% 

12 . 0 % 

12 . 0 % 

Hicotiae .. 

4^2 

3.9 

4.1 

4.4 

Nitrogen ... 

2-9 

2.3 

3-5 

2.7 

Ash .. 

17-5 

X5.0 

17,6 

14*5 

Analysis of Ask: 



Lime {CaO) .. 

28.9% 

29.8 0 /q 

31 - 5 % 

32.4% 

Magnesia (MgO) .. 

6.9 

7.5 

6.4 

7,7 

Potash (K2O) - . , *. 

17.4 

17.9 

I7.I 

17.7 

Soda (.NaaO) - 

2,1 

1.9 

1.9 

1.4 

Sulphates expressed as sulpnric add 



{S03) . 

^•3 i 

1.1 

1.5 

1.4 

expressed as Chiorine (O). 

0.9 

f 2.4 

X.7 

1,0 

V#i|ie of samples per lb. 

8 rf, to 9 d. 

6 d to6 d. 

Sd. tog d, 
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CROPS AND CUDTIVATION. 


6 - On the Origin of “ Terra Bossa” (Red Soil) in Italy (I ). — goriani, M.,ia Moiido 

soite^yamo, Year IX, No. 6, pp. 125-131 ; summarised by Tissi, B. in the BoUettmo del R. 

Comifaio Geoloqtco d'ltaha, Vol. XI,VI, Part 2-3, pp. 50-52. Rome, 1917. 

The discussion on the origin of terra rossa ” is considered cronologi- 
cally in the above communication. Formerly considered as a product of 
muddy eruptions, terra rossa had ended by being considered as the insol¬ 
uble ferruginous clay residue from the dissolution of calcareous rocks due 
to atmospheric agencies. 

The difficulty of admitting that a small insoluble residue of calcareous 
rock should be remain in place while the waters dissolve and transport the 
tens and hundreds of feet of thickness of the same rock, induced Vinassa 
and WabI'hBr to revive the question some years ago and to admit that 
the formation ofterra rossa ” was largely due to the precipitation of the 
colloidal ferric hydrate derived from the iron compounds contained in the 
calcareous rock dissolved by surface water. 

In 1911, Chkbussi studied a large number of samples ofterra rossa '' 
from the Carso of Trieste, the districts of Siena (Tuscany) and Aquila 
(Abruzzi), and northern Sicily. He found the samples to be composed of 
ferriferous or aluminiferous granules united with accessory minerals not 
identical, in quantity or quality, to the minerals present in the insoluble 
residues of the neighbouring calcareous formations. 

In 1912, Tucan, after having carefully studied and analysed many 
** terre rossefrom the Croatian Carso, arrived at the unexpected conclusion 
that they are not essentially constituted by a ferriferous clay, as was 
previously thought, but by an aluminium hydrate (sporogelite predomi¬ 
nating), with which are associated the ferric hydrate and other minerals 
present in the insoluble residue of the limestones. 

In 1913, the author, considering the studies previously mentioned, 
arrived at the conclusion that “ terra rossa'' is the insoluble residue of 
limestones and dolomites, essentially constituted of hydrates of aluminium 
(sporogelite), nearly alwa}^ combined with hydrates of iron and other mi¬ 
nerals, both authigenous and allothigenous, and that the formation of 
this soil could, speaking generally, be explained by Vinassa's theory, 
modified in the sense that the precipitation of the colloidal aluminium 
hydrate is added or superposed to the precipitation of the colloidal 
ferric hydrate. 

Ttjcan does not accept these theories, but considers ''terra rossa'' 
(sporogelite and accessory minerals) as a primary formation already present 
in the limestone, and explains the presence of the insoluble residue by the 
sieve-like structure of the carsic rock being like a filter, owing to fractures 
and the slow action of atmospheric agencies. Change of the primitive 
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deposit can, according to Tucan, give rise to colloidal secondary formations 
of oxides of aluminium, iron and manganese. 

Galdieri strongly contests these various theories, and recalls that 
limestone, as laboratory experiments have shown, dissolves completely in 
carbonic acid, in which also dissolves the alumino-ferruginous residue re¬ 
sulting from dissolving limestones in dilute acetic and hydrochloric acids, 
acids which do not exist in a free state in nature. 

While studying the limestones andterre rosse of southern Italy, Gal- 
DiERi found that the residue left after dissolving limestones in acetic or 
hydrochloric acid does not completely correspond to the residue from terra 
rossa"^ He draws numerous deductions from this fact and proposes to 
replace previous theories by a new one. 

According to Galdieri, “ terra rossa " is simply an aeolian deposit, and 
in support of such an interpretation be recalls : 

a) the unstratified nature of the deposits of “ terra rossa ; 
h) its predominance in semi-arid regions ; 

c) its presence on tablelands covered with vegetation (which are 
the places most liable to the accumulation of aeolian deposits; 

d) its mineralogical and morphological constitution. 

Further, the fact that terra rossa is usually found on ptire limestone 
has been exaggerated, so Galdieri thinks, on account of theoretical concep¬ 
tions ; in any case, he explains it by the permanency of pure limestone 
and its great permeability. Galdieri attribtites the high iron-content of 
" terra rossa to the fact that it is retained in the state of a colloidal hy¬ 
drate because of the special physico-chemical conditions of both it and the 
medium. He is of the opinion that the presence of aluminium hydrate 
is due to a true process of laterisation carried out under warmer climatic 
conditions than the present ones. 

The author remarks that, to be able to judge the value of Galdxeri's 
theory, it would be necessary to carry out long researches not only in those 
regions studied by the latter, but also in other regions where the deposits 
of terra rossa '' are on a larger scale. 

Speaking broadly, the writer observes that Galdikri’s strong criti¬ 
cism of the fundamental idea generally admitted cannot be considered as 
final, but in any case, no matter what the fate of his h>^^othesis, it has cer¬ 
tainly been the means of stimulating more close and searching attention 
to the questions concerning the origin of terra roSvSa 

7 - Adsorption by Soils. — H.niRis, J. I?., C/im.,XXI,454-4:^3,t9i7 jabslract- 

ed in Journal of the Society of Chemical Industry^ Vol. XXKVI, No. 19, p. 1057. London, 

Oct. 15, 1917. 

Experiments were undertaken to determine whether the acidity of those 
soils wliich redden litmus paper, but whichgive a netxtral solution, is due to 
colloidal adsorption. Soil was placed in contact with dilute solutions of ba¬ 
rium chloride for 24 hrs., with occasional shaking, and the barium in solution 
before arid after the treatment determined. When the results were cal- 

% X 

oilated accoidingto the equation — == ctc^ (i), representingthe adsorption 
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isotherm, the values obtained for —were constant* showing that the action 

n 

was one of adsorption and not of double decomposition. No chlorine was 
adsorbed from the barium chloride. Solutions contaimng other metallic 
ions were also used, and it was found that the number of equivalents 
absorbed was the same for ions of the same valency and increased with the 
valency, except in the case of potassium, which was adsorbed by soil in 
very high quantity. The potassium absorbed could be recovered by treat¬ 
ment with salt solutions, again in the order of the valency of the metal. 
When a soil was treated with a solution of two salts, the number of equi¬ 
valents of each metallic ion adsorbed was less than with each salt separately, 
but the total number was greater. 

8 - Studies on the Oiganic Matter of the Soil of the United States. — i. Gortner, r. 

A. (Agrictiltural Experiment Station, University of Mimiesota), Some Data on Humus, 
Humus Crfrbon an 4 Humus Nitrogen, in Soil Science, Vol. II, No. 5, pp. 395-44.1, 16 fig., 
bibliographical index of 31 publications -f II plates. New Brunswick, 1916. — II. Idbm, 
A Study of Carbon and Nitrogen in Seventeen Successive Extracts, with Some Observations 
on the Nature of the Black Pigment of the Soil. Vol. II, No. 6 , pp. 539-348, i 

fig., bibliographical index of 5 publications ,1916 — III. Idem, On the Product ion of Humus 
from Manures. Ibid., Vol. Ill, No. i pp. 1-8, bibliographical index of 8 publications 
1917. —IV. Gortner,R. A (Associate Bio-chemist) and Sha.w,W.M. (Assistant in Soils 
Agricultural Experiment Station, Universitj^ of ^linnesota), Some Data on Humus — 
Phosphoric Acid. Ibid., Vol. Ill, No. 2, pp. 99-111, bibliographical index of 24 publica¬ 
tions. 1917- V. Morrow, C ,A. (Professor of Chemistry, Nebraska Wesleyan University) 
and Gortner, R., A. (Associate Professor of Agricultural Bio-chemistry, University of 
Minnesota), A Study of the Nitrogen Distribution in Different Soil Tyi^es. Ibid., Vol. Ill, 
No. 4, pp. 297-331', bibliographical index of 50 publications, 1917. 

Since the time of Liebig, the nature of the organic matter of the soil 
has interested chemists, and every year sees extensive contributions to the 
voluminous literature upon this interesting subject. Mr. Gortker has 
chiefy turned his attention to the solution of the following problems: 

a) Is the humus, the ammonia, or alkaline hydroxide extract of soils a typical soil 
product, formed in the soil by the action of bacteria, or can similar extracts be obtained from 
unchanged vegetable material ? 

b) Does the humus, “ the mati^re noire** of Grandeau, consist entirely of one or more 
black compounds, or does it contain in addition a greater or less proportion of colourless sub- 
tances whose presence is masked by a black pigment ? 

c) Does a 4 per cent, sodium hydroxide solution extract the same substances and in the 
same proportion as a 4 per cent, ammonium hydroxide solution ? 

d) Is the soil nitrogen present in a form different from that in which the nitrogen occurs 
in plant materials, or does the nitrogen of the soil exhibit the same solubilities as vegetable 
nitrogen ? 

I. — Data respecting Humus, its Carbon and Nitrogen. — The 
writer selected air-dried samples of: 8 mineral soils; 3 peats; i very acid 

(il PREUNUniCH ecluation; ~ being the concentration of the adsorbed substance in the 

' ' m 

adsorbent, c the equilibrium concentration of the solution ; a and n are two coefficients varia¬ 
ble with the temperature and the nature of the substances employed. {Ed.). 
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muck soil; 5 kinds of unaltered vegetable material and in these he 
estimated the; 

1) total carbon and total nitrogen. 

2) Carbon and humus*’soluble in 4 per cent, ammonia before and after leacliing Ihe^ 
samples in i per cent, hydrochloric acid. 

3) Carbon and nitrogen soluble in 4 per cent, sodium hydroxide, both before and after 
leaching. 

4) Carbon and nitrogen extracted by 4 per cent, sodium hydroxide from the 
remaining after the samples had been extracted with 4 per cent sodium hydroxide and then 
leached with hydrochloric acid. 

5) Carbon and nitrogen extracted by water from the residue of extract a • 

6 ) Nitrogen soluble in i per cent hydrochloric acid. 

The various solutions were also submitted to colourimetric determinations. 

From the numerous analytic data he obtained, the writer concluded 
that: 

1) The humus extract of mineral soils and peats is not a typical soil 
product, for very similar extracts can be obtained from unchanged vege¬ 
table materials. 

2) Humus ”, the ” matiere noire ” of Grandeau, does not consist 
of one, or more, black compounds, but it also contains a large proportion 
of almost colourless substances, the presence of which is normally masked 
by the black colour. In fact, the humus extract of Sphagnum peat, of 
brown peat, or of unaltered vegetable material, has a red-brown colour 
which only appears black in concentrated solutions. 

3) A 4 per cent, solution of sodium hydroxide does not extract 
either the same substances, nor the same quantity of substances as does a 
4 per cent, solution of ammonium hydroxide. Thus, from a given soil, 
after leaching with i per cent, hydrochloric acid, ammonium hydroxide 
will extract less carbon and at the same time more colour than will a sodium 
hydroxide solution. 

4) In general, the forms of soil nitrogen appear to be quite similar 
to those forms occurring in unchanged vegetable materials (sweet fenx 
leaves, oak leaves, oat and lucerne plants) except that they are less soluble 
in 1 per cent, hydrochloric acid and in 4 per cent, sodium hydroxide.. 

5) All the mineral soils studied and one calcareous peat, contained 
a very dark soil figment which is absent from the unchanged vegetable ma¬ 
terials. This pigment appears to be the only substance which can, with 
certainty, be said to be a true soil product. It is suggested that perhaps it 
is of bacterial origin, but as it contains a relatively small proportion of 
nitrogen, it would appear to have but little importanc, ferse, in the prob¬ 
lem of soil fertility, 

6) Inasmuch as the humus ” extract of soils is undoubtedly a 
mixture of organic compounds, many of which are colourless, and in all 
probability are extracted from nnchanged plant or animal materials, and 
inasmuch as the soil pigment present in this solutionprobably rarely exceeds 
40 per cent, of the humusa determination of the humus ” as ordinarily 
carried out, appears to be wholly without scientific justification. It ap* 
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pears to be far preferable to determine the humus from the total organic 
carbon. 

II. — A Study of Carbon and Nitrogen est 17 Successive Soil 
Extracts. Observations on the Nature of the Beack Pigment of 
THE SoiE. — With a view to isolating this pigment, the writer proceeded 
as follows: 

A sample of silt loam was leached with i per cent, hydrochloric acid and then extracted 
9 consecutive times with fresh portions of a 4 per cent, sodium hydroxide solution. A sample 
of the residual soil was removed in order to determine the carbon, nitrogen and humus pres¬ 
ent. The remainder was further extracted for 4 consecutive times with a 2 5 per cent, solution 
of sodium sulphate (to act on the flocculation of the cla^’), then twice consecutiveb’with 
the same solution to which was added 15 per cent, sodium hydroxide solution. Part of the 
residue was used for the determination of the carbon and nitrogen ; the remainder was again 
leached with hydrochloric acid, and then extracted with i per cent sodium hydroxide solution. 
The extract obtained was divided into 2 portions: one for the determination of the carbon 
after the flocculation of the clay by potassium sulphate, the other for the determination of the 
humus after the flocculation of the clay by ammonium carbonate. The final residue was dried 
and used for the humus determination. The black pigment was separated by precipitation 
with sulphuric acid from the extracts obtained with sodium sulx^hate. 

The writer arrived at the following conclusions : 

1) The black soil pigment does not dissolve in 4 per cent, sodium 
hydroxide ; this agrees with the writer's earlier observation. 

2) This pigment is soluble in very dilute sodium h^'^droxide solutions, 
but is at once precipitated if the amount of the sodium hydroxide is 
increased to 4 per cent, 

3) This pigment is also precipitated by salts of the heavy metals. 
It forms a water-soluble compound, with ammonia when an ammoniacal 
solution is evaporated to dryness. It is not dialysable. 

4) Two attempts were made to prepare the soil pigment in a pure 
form, but the resulting products contained such a high content of ash (37.47 
and 51.17) that the ultimate analysis was unreliable. The pigment with 
the least ash content gave: Carbon, 61.3 per cent.; Oxygen, 31.6 per 
cent.; Nitrogen 2,8 per cent.; all calculated to an ash-free basis.. 

5) The first 6 extractions with sodium hydroxide removed relatively 
more nitrogen than carbon, from the soil, but the remaining 3 sodium 
hydroxide extractions, as well as the 6 pigment solutions, contained rela¬ 
tively more carbon than nitrogen. The final soil residue had a ratio of 
carbon: nitrogen very much higher than that of the original soil. 

III. — The Production of Humus from Manures. — In order to 
study this question, the writer carried out the following experiment: 

Fold: earthemware jars, each provided with a hole in the base for drainage, were filled with 
a mixture of sub-soil and organic materials as follows: 

Jan: — 7 500 gm. of moist sub-soil + 5oo gm. of a mixture of silk waste and quarts, con¬ 
taining 4.50 per cent, nitrogen, indicating thatabout 140 gm, of protein had been added. 

Jar 2- — 7 500 gm. of moist subsoil -h 4 ^ of a mixture of Ys cleaned wool and */3 
quartz flour, containing 4-53 per cent, of nitrogen. 

3: — 7 300 gm. of moist subsoil 4“ 5o of powdered calcium carbonate 4- 300 gm. 
high grade patent ” flout. 

[8J 
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Jar 4: — 7 500 gni. of moist subsoil 300 gm. alfalfa meal. 

A sample was taken of each of these mixtures which was dried in the air, bottled, and set 
aside for analysis. The remaining soil was placed in the earthenware jars and moistened with 
water containing approximately 50 cc. of an almost clear suspension of soi 1 bacleria. A11 of the 
jars were then planted with barley, but as poor growth was obtained in some of them, the vege¬ 
tation test was soon discontinued, the barley stalks cut off, and the jars of soil allowed to 
remain in the greenhouse under fallow conditions, care being taken to keep the air moist. 

At the end of one vear, samples were taken from each jar representing depths of 0-3 in¬ 
ches and 4 to 6 inches ; these samples were dried at 65® C., ground to pass a i mm. sieve and bot¬ 
tled for analysis, The remainder of the soil was left in the ja.i* for further action by bacteria 
and fungi. 

During the course of the experiment, some changes were observed in jars i and 2, A fort¬ 
night after the experiments were started, there appeared in the soil of jar i, black streaks about 
,t to D mm. below the surface. In jar 2, there was a layer of black S'dl 3 to 4 mm. thick j and 
about 5 nun. below the surface. Below these streaks or layers, the soil was again of its original 
colour. On the other hand, no noteworthy changes in coloration were to be observed in jars 
3 and 4, even after the experiment had been started for one year, though after this i^eriod, purple 
spots appeared throughout the soil of jar i and a mould odour, as well as mould mycetia 
were easily observed. The soil of jar 2 was similar to that of jar i except that the spots were 
black. The soil from jars 3 and 4 had a mouldy odour, but no black or purple coloration, so 
that the presence of mould mycelia caimot be definitely taken as the causation of the black 
or purple colours. 

The determinations of the organic carbon, nitrogen and humus made 
at the beginning and end of the experiment gave the following results: 

1) In all the jars there was observed a decided loss of organic carbon, 
ranging from 18.4 to 55 per cent, of the carbon originally present. 

2) There was likewise a loss of nitrogen, but this loss was not propor¬ 
tional to the loss of organic carbon, ranging from 5.0 to 26.5 per cent, of 
the nitrogen originally present. 

3) There was a loss of humus soluble in 4 per cent, ammonia, and this 
loss was proportional to the loss of nitrogen. Whether, however, there is a 
causal relationship here can only be determined by more extended work, 

4) As regards the humus extract by 4 per cent, ammonium from the 
unleached soil, no significant change was apparent in 3 of the jars, but in 
the 4th, there was a loss of 60 per cent. 

5) These experiments furnish no evidence that an increase of soil 
“ humus is brought about by specific humification. On the contrary, all the 
evidence is directly opposed to such a conclusion, and it appears altogether 
probable that the maximum amount of ammonia soluble material is 
present in the soil immediately after a green manuring crop has been 
ploughed under, and before the ''htimifydngbacteria or fungi begin 
their work. 

IV. — Some data , on Hdhus Phosphoric Acid. — The writers de¬ 
termined, the phosphoric acid extracted from soils, peats and unchanged 
vegetable materials : a) by means of i per cent, hydrochloric acid ; b) by 
;4 per cent, ammonia, after leaching with the above acid ; c) by ammonia 
without leaching with hydrochloric acid. 

The different extracts were evaporated to dryness and the burnt residue 
was used for analysis. The following conclusions have been reached: 

W' 
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1) Of tlie 8 mineral soils investigated, 7 yielded more phosphoric acid 
when extracted with 4 per cent, ammonia than when i per cent, h^^dro- 
chloric acid was. used; only in i soil did hydrochloric extract appreciably 
more phosphoric acid than did the ammonia. 

2) There appears to be no relation between the amount of phosphoric 
acid (P2 O5) extracted by ammonia from the soil unleached with h^^dro- 
chloric acid (HCl.) and that extracted after leaching. 

3) The amounts of humus-phosphoric acid present in the 8 soils 
studied, when compared with the known fertility of these sod types, 
do not support the theory that a high humus-phosphoric acid content 
is a necessary factor in soil fertility. 

4) Probably the greater part of the phosphoric acid present in humus 
ash is inorganic in nature, being derived from the colloidal clay and from 
the phosphoric acid (P^ O5) adsorbed by the colloids present in .the ammo 
nia solution. No method of analysis has yet been proposed which will 
distinguish between such adsorbed phosphoric acid and organic phosphoric 
acid. 

5) There is no relationship detectable between the total nitrogen 
content of the soil and the phosphoric acid (P2O5) extracted by the differ¬ 
ent treatments. 

6) The amount of '' humus ash ” (even when the extractions have 
been carried out under identical working conditions) is extremely variable, 
from 6.7 to 32.6 per cent. Such a wide divergence can only be accounted 
for by the presence of considerable amounts of clay, or adsorbed mineral 
materials. 

7) The " humification'' of vegetable materials in contact with a 
mineral soil for an entire year did not increase the humus-phosphoric acid 
over that contained in the original subsoil. 

8) What has been said regarding the colloidal adsorption of phos¬ 
phoric acid (P2 O5), applies with equal force to determinations of humus- 
potash, and it is most probable that organically-bound potash does not 
occur in the soil in appreciable amounts, but that this alkali is found 
everywhere in a mineral condition and adsorbed. 

V. — Nitrogen Distribution in the Dieeerent soil Types. — In 
these investigations, the writers used the following Substances : 

a) Pibnn hydrolysed in the presence of an ignited mineral subsoil, in the presence of 
stannotis chloride. 

b) A calcareous black peat. 

c) An acid sphagnum-covered peat, hydrolysed alone, in the presence of a mineral 
subsoil, and in the presence of stannous chloride. 

d) Seven samples of mineral surface soil: i clay loam — 3 silt loams — r prairie-cover¬ 
ed loess— I forest-covered loess. 

An acid ‘'muck soil. 

/) Extracts of sphagnum-covered peat soluble in: i per cent. hydrochloric acid; 4 per¬ 
cent. sodium hydroxide and not precipitated by hydrochloric acid; 4 per cent, sodium 
hydroxide hut precipitated by hydrochloric acid. 

For the. separation by hydrolysis, and the detennination of the 

m 
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di:ffereiit forms of nitrogen the writers used the Van SlykE method (i), 
modifying it a little, in order to obtain the following categories: 

Total nitrogen. 

Ammonia nitrogen. 

Humin nitrogen (under the form of “ humin ”) insoluble in soil. 

Hnntin nitrogen, precipitated by calcium hydroxide. 

Total humin nitrogen. 

Basic nitrogen set free as ammonia by 50 per cent, potassium hydroxide , 

Basic nitrogen not set free by this treatment. 

Amino-nitrogen of bases. 

Non-amino-nitrogen of bases. 

Amino-nitrogen in filtrate from bases. 

Non-aniino nitrogen on this filtrate. 

Total nitrogen regained. 

From the many results obtained, the writers conclude as follows: 

1) The figures for the ammonia nitrogen in a protein anabasis are 
not appreciably changed when the hydrolysis is carried out in the presence 
of the protein material. 

2) The humin '' nitrogen is greatly increased by hydrolysis in the 
presence of ignited mineral soil. The histidine fraction entirely disappears. 

3) The analysis of a pure protein in the presence of an ignited mineral 
soil does not give reliable results for the different fractions. Therefore the 
figures obtained for the nitrogen distribution in soils are of value only when 
used fox purposes of compaxiso|i. Such data should not be compared 
with analyses of pure proteins. . 

4) Since practically all the mineral soils investigated give furfurol 
on treatment with an acid^ it is very likely that a considerable amount of 
the total humin nitrogen found is due to the presence of carbohydrates in 
the soil which give rise to furfurol during hydrolysis. This may combine 
with certain of the nitrogen compounds of the soil and cause an increase 
in the humin nitrogen, as well as adsorb or occlude nitrogenous compounds 
in the " humin ” formed from furfurol by polymerisation. 

5) Special attention should be given to a new fraction of nitrogen 
discovered in these investigations. This is a fraction removed from a col¬ 
ourless solution by the addition of calcium hydroxide (3.26 to 9,21 per cent, 
of the total nitrogen). It must consist' almost entirely of non-protein 
substances, since the organic substances in this precipitate are colourless 

(1) Van Slykb D. D. : I, Elne Metbode zat quantitative!! Bestimmung der alipbatiscJien 
Amino-gruppen; einige Anwendungen derselben in der Cbemie derProteine,des Hams und 
der Enzyme, in BerUhte d^r JDeutschen Ch$miscJien Gesellschaft, Vol. 43, pp. 3170-3161,1910, 

— IX. Tbe Analy^s of 'Proteins by Determination of the Chemical Groups Characteristic of 
the Xhffeatient Amino-Acids, in Journal of Biological Chemistry, Vol. 10, pp, 15-55. 1911, 

— in. The Qtiantiiative Determination of Aliphatic Amino Groups, JM., Vol. iz, pp. 275- 

284# 19x2. — IV. improvements in the Method for Analysis of Proteins by Determination of 
theChetnical Groups Characteristic of the Different Amino-Acids, Vol. 22, pp. 281-285. 

1915- ' " 

m ■ ■ 



PERMANENT IMPROVEMENTS : DRAINAGE AND IRRIGATION 3I 

and adsorbed b}", or combined with, the metallic h3"droxides (of calcium, 
aluminium, iron). * 

6) Tme humin nitrogen (22.93 to 28.27 cent.) remains in the 
residual soil after hydrolysis, in company" with non-humin nitrogenous 
compounds. 

7) The strength and volume of the hydrochloric acid used in hydro¬ 
lysis has little ehect on the nitrogen distribution of the h^^drolysate, provid¬ 
ed acid as strong as constant-boiling acid is used, in the proportion of 
at least 2 parts of acid for i of soil. In this manner, the writers extracted 
on an average 72,19‘per cent, of the total nitrogen, with a minimum of 66.63 
per cent, and a maximum of 77.65 per cent. The average of the results 
obtained by other investigators in the case of 37 very different soils, appears 
to be 75.19 per cent of the total nitrogen. 

8) On comparing different soils, it is seen that organic nitrogen dis¬ 
solves during hydrolysis to almost the same extent, regardless of the origin 
and nature of the soil, 

9) On comparing the difierent extracts from sphagnum-covered 
peat, very interesting results were obtained. The portion soluble in sodium 
hydroxide and not precipitated by hj^drochloric acid, gave a nitrogen dis¬ 
tribution approximating very closel}" that of a normal plant protein. On 
the other hand the nitrogen dissolving in the preliminary hydrochloric 
acid leaching showed a nitrogen distribution which is certainly not due 
exclusively to protein materials, e, g. an ammonia nitrogen percentage of 
65.40 and amino-nitrogen in filtrate from bases, of 17.11 per cent. 

10) The most significant fact brought out by this study is, that the 
nitrogen distribution is very uniform in different soil types. This is to 
be expected, seeing that the nitrogen distribution in soils is an average 
distribution of all the plant and animal nitrogenous products that find their 
way into the soil. 

9 - Construction and Use of Farm Weirs for Measuring Small Streams of Irrigation 
Water, in U. S. A. —' UniUd SMss Depaftmmf of A^ncultim, Farmer^' Bulletin 831, 
18 pp., 5 f«g., 7 tables, bibliogmpbical index of 20 publications. Washington, June, 1917. 

Irrigation is becoming more and more extensive in the arid west of 
the United States. In order to measure the water supplied by irrigation 
concerns, the author describes the construction of weirs for measuring com¬ 
paratively small streams'of flowing water. 

The weirs described are: a) the rectangular; h) the Cipoeeetti (tra¬ 
pezoidal) ; and c) the 90® triangular-notch types. The latter form deserves 
to be more widely used than at present for measuring small quantities 
of water. 

The dimensions for constructing permanent or temporary weirs are 
given, as w^l as discharge tables calculated for various heights of water 
by the ordinary formulae. 

The bulletin closes with a list of 20 publications of the U. S, Depart¬ 
ment of Agriculture relating to irrigation. 
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10 - Electroeultural Experiments in Great Britain and France. — i i^lackmvn, 
V. H. and Jorgensen. J. (Imperial College of Science and IVchnoIogy), The OveiUead 
Electrical Discharge and b*op.Production, in The Journal of the Board ot ‘ie/iculture, 
VoI.XXIVjNo i,pp t5-4Q,figs.5. Eoiidon, loi/. — II, Jorgensen J., in The flechical 
Review, pp 452and |5^,October, 1916; pp i9'r5or,November ic)t 6; pp. 21-23, July, 1917, 
lyondon.-— ITI. Angot A., Petit, II., vSagnier, 11 , Mangin, D. and Sciirtbattx, hi 
Combtes tendui^ des Smices dc VAcademic d'A'^nculliiri’ dc France, Vol. Ill, No. 37, pp. 
1054-1062. Paris, 1917. 

1. — The account of experiments carried out in 1916 at Tincluden 
Mains Farm, Dumfries, and continuing those of previous years (i). The 
object was to study the effect of the overhead electric discharge upon crop 
production, the experimental crop being oats. 

Description and Treatment of Selected Area, — A large field of 9 acres, 
which had in the past given uniform crops, was selected: the soil was a 
sandy loam. It had been pastured without manure for the 3 previous 
years. One acre was chosen as the electrified area; the sides of the rect¬ 
angular plot measured 88 by 55 yds. Two half-acre control plots were chosen 
at such a distance from the dectrified plot as to receive practically no dis¬ 
charge. The difficulty of confining the discharge to the special area to 
be electrified was much reduced by keeping the wires low (2). The dis¬ 
tance of the control plots, together with the low position of the discharge 
wires, made the use of the earthed screen of wire netting previously used 
to prevent the spread of the discharge to the control areas, unne¬ 
cessary. 

The overhead discharge was applied by means of a series of 21 wires 
running parallel to the sides of the rectangular special area. The wires 
were about 4 % yds. apart and supported at their ends at about 7 ft. above 
the ground (at the end of the experiment, the wires had sagged down¬ 
wards to a height of only 6 ft.). One end of the wires was connected to the 
soil and the other to the secondary circuit of an induction coil, producing 
a potential of about 90 000 volts on the wires. Two ball interrupters, placed 
in the circuit, gave sparks some 6 inches long. A series of Lodge valves 
were introduced to reverse the current (3),. The p'rimary circuit of the induc¬ 
tion coil received, through a rotary mercury interrupter, a 3-ampere current 
at 50 volts, as in preceding years, but the intensity of the discharges was 
much greater, the wires being so much closer together (13 ^ ft. against 


(1) See The journal of the Board of AgricuUnye, April, 1910, p. 16; Jaimary, 1912, p. 863 ; 
October, 1913, p. 582; Jammry, 1915, p. 944and October, 1916, p. 671 [Aidkors' note). — 
For an account of the 1915^Experiments at Eiucluden, see R., 1916, No. 1260. (Ed,) 

(2) J5rGensen and Priestly have shown [Journal of Agricultural Science, Vol. VI, Part 3, 
pp. 33i?-518.1914) that when the wires are fixed at a considerable height above the ground the 
wind may carry the discharge over a wide area. [Authors' note),'^ This article was summarised 
in B., 1915, No. x7, imder the title: The Distribution of the Overhead Ehdrical Discharge 
Employed in Recent Agricultural Experiments. [Ed.) 

(3) See The Ekcirkal Review, October and November, 1916, pp. 452, 454, 499-501. 
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14 ft. in 1915 and ig ft. in 1914), as well as nearer the soil (7 ft. against 10 
in 1915 and 14 in 1914) (i). 

Effect of the Discharge on the Crop. — The oats were sowni on March 
27 and appeared above ground on April 13, the discharge being started 
on April 14. By May 16, there was a marked difference between the elec¬ 
trified and the control areas ; the iDlants which had received the discharge 
were taller and of a deeper green colour than the others. 

Measurements were taken at intervals of the average height of the 
plants of the three areas ; the results are given in the following table : 


Plots 

I Sill. June 

25th. June 

3rd. July 

Electrified .. 

! ly 

24 ill 

32 in 

Control I. 

14 » 

ly » 

21 » 

Control II. 

12 » 

iS » 

20 » 


Measurements were discontinued after July 3, it not being possible to 
get among the plants without damaging them The effect of the' dis- 
iharge was clearly visible for some distance round the electrified area, 
or the height of the crop round the area was above the average, gradually 
diminishing with increasing distance. 

The electrified crop was markedly taher than the rest of the field, 
as is well shown in 2 photographs, taken on August 8. 

The discharge was continued until August 17, being used only in the 
daytime and discontinued during rain. It was applied for 848 hours, al¬ 
together during the season. 

Heavy rain storms set in during the latter part of August, causing con¬ 
siderable laying of the heavy electrified crop and delay in cutting. This 
led to failure to garner the whole ciop, owing mainly to loss of grain before 
harvesting. The crop was cut on August 28 and 29, carted on September 
II, and threshed on September 12. The yields in grain and straw are 
given below. 




Grain 


straw 


ist Quality 

and. Quality 

Total 

Electrified Area (i acre) . . 
Control Area I acre) 

Coiitrol Area II (% acre). . 

I 942 I'l. 
630 » 

714 » 

695 lb, 
210 n 

210 K 

2(337 lb. 
840 » 
c>24 » 

4924 lb. 

I 218 » 

I 401 » 


The electrified area, as compared with the control areas, gave an in¬ 
creased yield in grain of 49 per cent., and in straw of 88 per cent. If the 


(i) The intensity of the charge received may be'increased by: lowering the wires; 
5 ) reducing the distance between the wires; f) reducing the tliickness of the wires. The wire 
used was sUicium bronzC of gauge 24. note) 
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weather had been more favourable, the yield of grain would have been 
greater. The 1915 results,, also with oats, but with a weaker discharge, 
gave 30 per cent, increase in grain and 58 per cent, increase in straw. 

Financial Residlts. — Taking current prices in the district at the end 
of September, 1916 (oats, first quality, 3s. <^d, per bush.; 2nd. quality 3s. 
id. per bush.; straw, £ 2 15s. per ton), the increased value of the croj) works 
out (with bushels of 42 lb.) at £6 7s. per acre. 

The net profit is rather difficult to estimate. The apparatus used to 
produce the high-tension current was inefficient, not being such as would 
be used for work on a large scale; for every 100 watts in the primary cir¬ 
cuit only 10 or 12 watts w^ere obtained from the secondary one. Thus, 
with an efiicient apparatus, the same cost would have enabled discharges 
to be made over a much larger area 

In addition, current supply from a power station was not available, 
' so the supply was obtained from a small dynamo driven by a petrol engine. 
The cost of the current used, about 130 B. of T. units, when calculated at 
id. per unit, only works out at 11s. The cost of a large-scale installation 
cannot be estimated at present, but the profit shown above would permit 
of a heavy expenditure on an installation. 

ResidualE-ffect of Discharge. — Anew and important aspect of the prob¬ 
lem has been disclosed by the discovery that the application of the dis¬ 
charge one year may increase the next year's crop. The field in which the 
experimental crop was grown in 1915 was sown with grass and clover at 
the same time. The difference between the crop of clover-hay produced in 
1916 on the electrified area of 1915, and that on the non-electrified area, 
was very obvious, and there was a marked increase in the weight of the crop 
produced from the electrified area. Two photographs, taken on September 
15, show the second crop of clover which had come up on the hay stubble ; 
the first crop of clover hay had been cut in July, 1916. The difference in 
growth on the two areas was very marked. It should be noted that this 
field had been well limed before sowing the oats. This question of 
'' after-effect" will be investigated in future experiments, as if the 
electric discharge may benefit a succeeding crop, its agricultural Value will 
be greatly enhanced. 

Problems still needing Investigation. — The writers coirclude that the 
use of the overhead electric discharge is not sufficiently investigated as to 
warrant its practical adoption. The most suitable strength of discharge 
has yet to be ascertained, as well as the most economical methods of pro¬ 
ducing the necessary high tension current. There also remain the questions 
of the light, humidity of the air, nature of the soil, etc., to be studied. 

II. — An account of other electro-cultural experiments carried out in. 
various districts of England in 1916. The following are the principal re¬ 
sults : ■ 

Strawberries. — The electric discharge produced an increase in yield 
of 80 % fox young plants, and of 25 to 30 % for old plants. 

Patedoes. — Increased yield of 20 to 50 % bearing, not on the number 
of tubers, but on their size. . 
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Carrots^ Beets, Tomatoes. — Increased yield of from 25 to 50 %. 

Leguminous Plants. — The immediate effect of the discharge was some¬ 
what harmful to these plants, which fix atmospheric nitrogen, whilst the}" 
benefited from the after-e-ffect of the previous year's discharge, as was seen 
above for clover. 

TJie Electrical Review for July 6, 1917, describes a portable outfit con¬ 
taining all the necessary apparatus for producing discharges over an area 
of from I V2 ^ V2 The maker offers to supervise the installation 

personally and supervise the working of the apparatus. 

III. — At the meeting of the French Academy of Agriculture on Novem¬ 
ber 28, 1917, M. Angot described Messrs. Blackman and Jorgensen's 
experiments, as well as other trials carried out in England. The communi¬ 
cation was followed by a discussion, summarised below. 

M. Petit : The good effect of the electric discharge appears to be due to 
a greater mobilisation of the elements necessary to plant-life. If the legumin¬ 
ous plants only profited from it the second year, it is because they derive 
no benefit from the nitrification of nitrogenous manures during the first 
year; in fact, they suffer from excess of nitrogen. In continuing these 
experiments attention should be paid to this danger: in using the soil, 
good results might be obtained at first, but negative results might be 
obtained after some years' time. 

M. Angot : The authors of the I/includen experiments make all ne¬ 
cessary reserves themselves. It is not the soil that is electrified, for the 
wires aie 7 feet above the ground; the discharges act directly on the 
plants. 

M. H. Sagnier: The question of the agricultural use of electricity is 
not new to France, Several sets of experiments have been made concerning 
the action of electricity on plants. Thus, Grandeau carried out experi¬ 
ments in a metallic cage; a professor of the Agricultural Institute at Beau¬ 
vais invented a system similar to a lightning-conductor and which gave re¬ 
sults varying from good to mediocre. _ 

M. If. Mangin : Many attempts have been made in France to utilise 
atmospheric alectricity; but it has but a feeble influence, and its use is 
limited, while in the experiment in Great Britain powerful currents were 
used, obtained by induction coils, which is very different, esxoecially in 
the intensity of the action on the plants. 

M. SCHRIBAUX has made thousands of experiments with large metallic 
cages ; he found no marked difference between plants growing in the cages 
and those growing outside; the differences found seem due rather to experi¬ 
mental errors, and atmospheric dectricity does not seem to have produced 
any noteworthy effect on the Gramineae experimented with. The poor re¬ 
sults obtained in previous attempts were probably due to the agriculturist's 
lack of dectrical knowledge and the physicist's lack of agricultural know¬ 
ledge. The two experts should combine their efforts. 

Finally, M. Angot considers that previous experiments cannot be com¬ 
pared with those made recently in Great Britain. In using atmospheric 
electricity only a feeble potential is obtained; the current only increi^, 

m 
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hy 30 or 40 volts per yard of elevation; when the wires are placed from 12 
to 16 ft. alDove the soil, less than 150 to 200 volts are obtained. On the 
other hand, industrial currents producing up to 90 000 volts were used in 
the trials in Great Britain, so no comparison whatever can be made be¬ 
tween the two procedures. Plants sheltered under a cage are simply sub¬ 
mitted to the action of atmospheric electricity, which also influences the 
plants outside the cages, but the difference is very small. At a few inches 
from the ground, the difference of potential between air and soil does not 
exceed a few dozen volts; this would explain the contradictory results 
obtained by M. Schribaux.. 

IX - The Cultural Methods Applied to Winter Wheat in the Great Plains Area, U. 

S. A, — Chtlcott, R. C., Cole, John S. and Kuska, J. B., in United States Department 
of Agriculture^ Bulletin No. 595, 36 pp. 19 tables. W’ashington, October ii, 1917. 

The Office of Dr37' Tand Agriculture of the U. S. Department of Agricul¬ 
ture began field work in the investigation of methods of crop production in 
the Great Plains area in 1906. In 1916, 24 Agricultural Stations were oc¬ 
cupied with experiments in crop production. 

The bulletin analysed compares the returns obtained with different 
methods of cultivating winter wheat, using for the purpose the results of 
75 annual cultural experiments carried out on 1137 plots by 13 Stations (i) 
which had made cultural experiments for a period of at least 4 years. 

The area covered by these investigations consists of about 400 000 
square miles of territory. It includes the western portions of North Dakota. 
South Dakota, Nebraska, Kansas, Oklahoma, and Texas, and the eastern 
portions of Montana, Wyoming, Colorado and New Mexico. These experi¬ 
ments supplied a large number of details which are summarised in the bul¬ 
letin, so as to give only the most general and most important results. 

After examining the results of the experiments of the 13 Stations, each 
of which is considered separately, the writers came to the following conclu¬ 
sions : 

None of the cultural methods investigated, when applied to winter 
wheat, can overcome extremely unfavourable climatic conditions. It is 
only in the case of rainfall deficit, that the cultural methods under investi¬ 
gation have shown important effects upon yields. 

Reducing the cost of production has, in most cases, proved a more im¬ 
portant factor in determining profits, than increasing the yields by cultural 
methods. 

The average difference in yields between early (deep: 8 inches), and 
late (shallow: 4 inches), ploughing is i bushel per acre. At most Stations, 
the difference is smaU, while at others the advantage of one over the other 
depends on the season. 

The preparation of the ground after harvest: furrowing with a lister, 
mi levelling the ridges preparatory to seeding, have resulted in an average 
increase of 0,9 bushel per acre over early ploughing and 2,2 bushels per 


' (i) See M. Apiil, 19x7, No. 328. {Zd.) 



MTHODS 01? CULTIVATION — MANURES AND MANURING 


37 


acre over late ploughing. As it is a cheaper method of preparation than 
ploughing, it has consequently been more profitable. 

Subsoiling has increased the yields over ploughing without subsoiling 
at 5 Stations out of the lo at which it has been studied. In the other 
Stations, this method has been the least remunerative. 

Disked maize ground has given consistently high yields. This, 
together with the low cost of preparation, has resulted in this method 
showing the highest net returns of any of the methods at all the ii 
stations where it has been tried, except at Huntley and Amarillo. 

Summer tillage has given the highest average 3delds of any method un¬ 
der trial. However, on account of its high cost, due to extra labour and 
alternate-year cropping, it has not netted the highest returns, except at 
Huntley. 

Green manuring is the most expensive method under investigation* 
It has given the smallest net returns of any of the methods at all the sta¬ 
tions, except Huntley, where the profit from it is slightly greater than from 
either autumn ploughing or subsoiling. 

12 - Method of Rice-Growing in Uncultivated Rice-Fields, in Italy. — See No. 37 of 

this Review. 

13 - Improved Method of Sugar Cane Cultivation, in Salvador. —See No. 4C of this 

Review. 

14 - The International Trade in Fertilisers and Chemical Products Employed in 

Agriculture (Half-Yearly Review) (i). — Bulletin of A^^ficultural and Co^mnemal 

Statistics, YtSLvVll,^o. Of p. 731-786. Intematioiial Instittite of Agriculture, Bureau 

oi Statistics. Rome, September, 1917. 

This Review comprises nearly sixty pages, with a great number of data, 
either official or from trustworthy authorities. Separate headings are devoted 
to each of the principal fertilisers (phosphatic, poiassic and nifro^emus) and 
chemical products employed in agriculture. The more important data are 
given below. 

I. - The world’s production. 

NaTurai, phosphates. — The production of natural phosphates in the 
United States, after having undergone some decrease in 1914, was in 1915 only 
about one-half of that of 1913 but recovered somewhat in 1916. According 
to data supplied by producers, the aggregate of natural phosphates sold in 
the United States in igi 6 was 2 014 196 tons, against i 865 123 tons in 1915. 

Florida has produced 47 843 tons of rock phosphate, and i 492 327 tons 
of pebble. The small extent of production of the first mentioned will be 
noticed, having declined since 1915, from a total of nearly 500 000 tons 
in 1913. 

The figures from South Carolina, continuously on the decline, afford only 
53 898 tons, less than half the production in 1913. 

The production of Tennessee and Arkansas for 1916 is 369 951 tons of 
brown rock phosphate and 48 447 tons of blue grey phosphate, making a total 
of 418 398 tons. 

This total includes a small quantity of brown rodk phosphate from 
Kentucky and shews a decided increase on the figures of 1915. 


(j) See R. jatiiiary, 19x7, No. js. {Ed,) 

* [imC 


MANURES 
AND MANURING 



3S 


MANURES AND MANURING 


In tlie western states only Utah and Wyoming contribute to the production 
of rock phosphate, as Idaho has now ceased to produce. The quantity from 
those two States was i 730 tons in 1916, less than half that produced in 1915. 

Makers of fertilisers claim that the price of phosphatic fertilisers should 
show a much greater increase than that of the rough phosphate, and that the 
rise is required in order to meet the enhanced price of the sulphuric acid required 
in the preparation of fertilisers. It is anticipated that the improvement 
in the manufactured quantities of natural phosphates, manifest in 1916, wiH 
continue during 1917. 

^ The production of Egypt in 1916, amounting to 125 008 tons, shows a 
decided advance on that of 1915, and this also applies to Tunis. On the 
other hand the data from the Dutch West Indies and the Trench settlements 
in Oceania indicate a marked decline. 

The subjoined table contains the principal numerical data recently to 
hand with regard to this subject. These data appear in the review published 
by the International Institute of Agriculture in Rome. 



1916 

1915 

IQU 

1913 

Natural phosphates 

— 

thousands of metric tons 


Spain . . . 

14 

9 

8 

4 

United States . 

2.014 

1.865 

2.778 

3 - i 6 i 

Dutch Antilles. 

14 

29 

15 

36 

Algeria . . . 

{a) 380 

165 

226 

461 

Egypt .... 


83 

72 

104 

Tunis .... 
French islands 

1.695 

1.389 

1.444 

2.285 

in the Pacific 

(6) 27 

72 

73 

82 


{a) Slupmentd, — {h) Shipments of the first nine months. 


^ Basic Seag, — It is an exceedingly difficult matter to prepare an interna¬ 
tional table with regard to basic slag, in present circumstances. The production 
of Germany in the first ten months of 1916 was i 592 thousands of tons, as 
compared with 2 500 in 1913. Production of this commodity has also 
decreased considerably in all other countries. 

SUP^HOSPHAI^E OP EIME, — The International Institute of Agriculture 
has published the following summary: 


Superphosphate of lime 

i < jj 6 

19T5 1914 

thousands of metric tons 

1913 

Spain .... 
France .... 

315 

194 

220 

225 

350 

600 

1.600 

1.920 

Great Britain . 


685 

___ 

820 

Italy ..... 

848 

9x3 

906 

972 

United States . 

— 

2533 

3 785 

2348 


Potash saeTs. — The German distribution department for production 
of potash has fixed the following aggregate for the year 1917: 

Germany . . . 762250 tons of pure potash 

Other coimtries 155200 s » 


Total 


giS 450 


deliveries of German potash salts in 1916 reached a total of 883 696 
potash, agamst 680005 tons in 1915,” 903988 in 1914, and 
as considerable increase in the production of 1916 

of explained by the fact that the requirements 


at 32 United States in 1916 was estimated 

3 422 metnc tons of products with an average of ahopt 7 % of potash. 

.t«3 
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representing a production of potash amounting to 8 8i8 tons. This is very 
nearly ten times the production of 1915, hut no more than one-twentieth of the 
normal consumption of potash in the United States. 

Nitrate of Soda. — The production of the Chilean nitrate beds in the 
first half of 1917, was very nearly equal to that of the corresponding period in 
1916 ; being i 482 122 metric tons in 1917 and i 4S8 792 in 1916. Intact after 
an interv^al of a year and a half a production analogous to that of peace times 
has again been attained. In the mst hall of 1915 a minimum was Established 
on a "production of about 600 000 tons. The stocks on 30 June have never 
been so large as as those of this 3"ear, on the Chilean coast. 

They amounted to 936 235 tons, while they were 919 102 tons at the 
same date in 1916, about 850 000 tons in 1915 and 775 000 tons in 1914. In 
previous years the figures were still more moderate. The reason for this 
abnormal increase of stocks must be sought in the fact that, while production 
totals shew little change, the shipments to European and American markets 
have been much hampered by i.he lack of tonnage and by the consequent^ 
enhancement of freight rates. These shipments represent during the first 
half of 1917 a total of i 230 947 tons against i 356 629 tons in 1916, say 
125 082 tons less in 1917. 

These figures are however much larger than those of the first half year 
of 1915 which only reached 834 376 tons. 

SuiyPHAte OR AMMONIA. — A production of 700 000 tons of sulphate of 
ammonia was expected in Germany for 1916, while, according to the most 
recent available data, the quantity for 1915, was 549 000 tons. 

Owing the to enormous demand for steel, both* for European countries and 
for American foundries, and the fact of the production of ammonia being 
based on the metal requirements, the production of sulphate in the United 
States has greatly increased since 1914. 

In 1916 this production of ammonia,,reekoned in sulphate, was about 
294 838 metric tons, or 47.7 % more than in 1915. The increase is still 
clearer when the data are compared with those of 1914, when the production 
was only 166.016 tons. 

Eor 1917 the American production of ammonia is estimated at 400 000 tons, 
reckoned in sulphate; and the capacity for production in 1918 may reachat 
least 500 000 tons. 

The Japanese production of sulphate of ammonia is also continuously 
increasing. While in 1914 it scarcely exceeded 16 000 tons, it -reached 31 824 
in 1915 and in 1916 the total became 28 203 tons. For 1917 the estimate is 
50 802 tons, and some people predict a total of 60 000 tons. This increased 
production is due to the same causes that have infiuenced the output in 
America. 

The subjoined table summarises the information published by the Institute 
of Agriculture with respect to production of sulphate of ammonia from 1913 
to 1916. 


Sulphate of ammonia 

1916 

1915 

1914 

1913 



thousands of metric tons 


Spain . . 

18 

16 

16 

^5 

France .... 

25 

42 

— 

74 

Great Britain . 

445 

433 

433 

439 

Netherlands . 

4 

5 

5 

7 

Russia .... 

33 

16 


^4 

United States . 

295 

227 

166 

177 

Japan .... 

38 

32 

16 

8 

Australia . . . 

7 

7 

6 

5 


CVANAMIDE OE CALCIUM. —Altliough sonie authorities estimate the German 
production of cyanamide in 1915 and 1916 at an aggregate of 600 000 metric 
tons^ others do not reckon it at more than 400 000, We have adopted the 



40 


MANURES AND MANURING 


figure, of 500000 tons thus indicated as this appears to us not far from the 
reality. The American consular reports consider that, besides this production 
of cyanamide, Germany will recover in 1917 nearly 500 000 tons of ammonia, 
by the aid of the Haber process, which represents, for that country alone, a total 
of nitrates extracted from the atomosphere, equal to 200 000 tons. If to this 
are added the 140 000 tons of nitrates represented by the 700 000 tons of 
sulphate of ammonia expected in 1917 for that country, we find for Germany 
an available aggregate of 340 000 tons of nitrate, if we estimate the production 
of cyanamide in 1917 as equal to those of 1916 and 1915. 

There is nothing official in connection with these figures. 

Nor is there any other country which provides official data as to the 
present production of cyanamide, and this may be readily understood, since 
the whole, or very nearly the whole, of the^ nitrogenous products of this class 
are reserved for war work. In the subjoined table we have embodied the 
estimate as to capacity for production of cyanamide that are made by experts 
in this question and published by the Institute of Agriculture. 


Cyanamide of calcium 

1916 

19^5 

1914 

1913 



thousands of metric tons 


Germany .... 

500 

500 

36 

24 

xAustria-Hungat}". 

24 

•24 

24 

7 

France. 

100 

80 

7 

7 

Italy. 

20 

25 

16 

15 

Norway .... 1 

220 


15 

22 

Sweden . . . . j 

} 16 

18 

18 

Switzerland . . 

29 

12 

7 

7 

Canada. \ 

United States . \ 

64 

64 

64 

48 

Japan . 

24 

24 

7 

7 

World's total . 

981 

770 

193 

155 


SuuPHUR. — The Italian production of raw sulphm: during the first half 
of 1917 is officially estimated at 100240 metric tons, agaimst 269374 and 
558 107 tons respectively for the complete years 1916 and 1915. 

Almost the whole of the sulphur produced in the United States at 
present comes from deposits in Louisiana and Texas, but deposits that have 
been, or might be productive, are known in Wyoming, Nevada, Utah, California, 
Colorado, Oregon and Alaska. 

The production of 1915 and 1916 has not been officially estimated. 
Some authorities on the question reckon that theUnited States have consumed 
about 900 000 tons of sulphur, as compared with 300 000 tons in 1913, It 
is expected that the demand in the States will attain' i 200 000 tons in 1917, 
and may probably grow to 1,600.000 tons in 1918 if the war continues. 

The subjoined table contains the numerical data of impor tance taken 
from the summary made witli regard to this product by the Institute of 
Agriculture: 


Sulphur 

X 9 I <5 

ms 

1914 

ms 



thousands of metric tons 


Spain , , . . 

II 

10 

8 

7 

Italy. . . .-. 

269 

358 

378 

386 

United States , 

— 

(aa 381 

381 

3x7 

J apan .... 

93 

. 61 

60 

49 

Other countries 

(6) 50 

■ 50 

50 

50 


^ {«) Louisiana only. — [b) In round numbers, 

SOWHAtB OF COPPER. —Subjoined are the items of information published 
by the Institute: 

'Ml ' ' '■ 
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Sulphate of copper 

1916 

1915 

1914 

1913 



thousands of metric tons 


^ain .... 

8 

I 

0 

0 

France . . 

27 

16 

21 

26 

Great Britain . 

39 

66 

69 

77 

Italy. 

48 

41 

31 

44 

United States . 

(a) 6 

19 

14 

25 


(ft) Pioduction of the American Smelting and Refimng Company only. 


II, — International trade. 

Owing to the prolongation of the war the extent of international trade in 
the products under review is considerably diminishing, with the exceptions of 
exports of nitrate of soda from Chili, and of occasional business in other articles. 
This reduction is consequent on the scarcity of tonnage and on the resulting very 
high freights, together with the restrictions and prohibitions of export imposed 
by the (SDvemments, owing to the more or less important use of these products 
in manufacture of mnnitions. 

As regards the United States, the nitrate trade continues very active, 
whilst for European destinations there is a decided tendency towards decrease. 

III. - - Wholesale prices. 

Prices for fertilisers have on the whole continued to advance during the 
first eight months of 1917 and for some products the rise has been quite as 
pronounced as in the same period of 1916. The enhancement in sulphur has 
been quite a considerable one. 

Quotations on the more important markets for the chief products have 
been"as follows: 



Averse 

of 

Average 

of 

January 

Average 

of 

July 

Average 
of the first 
lialf of 


19x6 

1917 

1917 

1917 



in gold francs per quintal 


Chlorate of potai>h: 

l43ndon .. 

. . 133 

140 

149 

154 

New York. 

. . 207 

224 

193 

2X8 

Sulphate of potash * 

IfOndou .. 

X46 

X49 

161 

162 

New York. 

. . 163 

150 

150 

150 

Niirate of soda: 

Valencia. 

• ■ 49 

57 

67 

61 

Paris.. . 

. . 40 

48 

67 

57 

Genoa. 

. - 44 

58 

104 

7t 

I4veTpool. 

. , 44 

50 

62 

57 

New York. 

• • 37 

38 

49 

43 

Sulphate of ammo'na: 

Valencia .. 

. . 57 

79 

134 

110 

Paris. 

. . 51 

58 

77 

64 

Genoa.. 

* . 51 

48 

83* 

52 

Hull .... %. 

. . 43 

46 

53 

48 

New York.. 

• • 43 

53 

71 

61 

sulphur: 

I,ondon. 

. . 23 

29 

31 

35 

I<icata (Sicily). 

. . 13 

z8 

26 

20 

New York.. . . . 

. . I? 

z8 

23 

22 

Sulphate of copper: 

Valencia. 

. . 190 

158 

183 

169 

French Atlantic ports . . . 

, . , 127 

138 

200 

159 

I^ondou. 

. . 130 

x6i 

154 

158 

Genoa . 

• • 144 

n. q. 

103 

103 

New York.. . . 

. . 187 

146 

XX4 

X20 


Note: n. q. = no quotation. 


In addition to the above mentioned data, which summarise only a small 
portion of the review made by the International Institute of Agriculture of 
Rome, there will be found in that review some interesting particulars as to 
sulphate of copper in France, and the consumption of fertilisers in France and 
in the United States, etc. 

m 
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15. - The Fertilising Value o! some Household Wastes. — brownino. p. li., in 

o 1 hidustrial and Ensincerin? Chemislry, Vol. 9, No. ii, p. Easton, Pa., Noveiu- 

ber, 1917. 

This paper gives the analyses of the ash of certain household wastes, 
carried out with a view to establish the results which may be obtained by 
burning in an improvised incinerator under ordinary household conditions. 


KjO PaOs K «0 P.O5 

Asli per cent, per cent. Ash per cent, per cent. 

Banana stalk.49.40 2.34 Cucumber skins .... 27.20 11,28 

Banana skins.4i.7<5 3-25 Stringbeaii strings and 

stems.18.09 4.99 

Grape fruit skins . . 30.60 3.58 Tea leaf ash. 0,44 1.60 

Orange skins.27.00 2.90 Coffee beans (dried), . . 0.67 0.36 

Temon skins.31.00 6.30 I,amb-chop bone ash . 1.62 26.60 

Apple skins.11.74 3-o8 Burned egg shells. . . . 0.29 0.43 

Cantaloupe rinds, . . - 12.21 9.77 Tobacco . ..... i 6 . 8 r 2.57 

Raw white potato skin. 27.50 5-i8 Peanut shell ash . . . 6.45 1.23 

Boiled sweet potato skin 13,89 3.29 Peach stones. 6.0 3.25 

Pea pods. 9.00 1.79 Peach skins . . . 30.76 6.31 


16. - Fertilising Value of Waste Cabbage Leaves, in Holland.— See No. 65 of this Review. 

17. - Fertilising Value of Cider Residues. see No. 68 of this Review. 

18 - Awards for the Location of Workable Phosphatic Deposits, in Germany, -- i. 

Bereitstftllung von Fundpratnien fur abbaiiwiirdige Pliosphatlager, in Kunstdilw^cy^ F«/- 
tennittel- Leim- und Oel~ und Fett-ZeUung^Year ii, No. 16, p, 109. Berlin, 1917. — II. 
Bereitstellung von FundprUmien fur abbauwiirdige Pliosphatlager, Vcrdffentlichungeii 
des Preussischen I/andwinschaftsminisf-eriumF. Tbid., No 9, p. 127. 

The phosphatic manure requirements of German agriculture were 
satisfied in peace times chiefly by superphosphates prepared with imported 
phosphates and by basic slag. The production of the latter has diminished 
a little during the war, and the imported phosphates can only be replaced 
in part by those from northern France and Belgium* and by the re-opening 
of the Lahn (Nassau) mines (i), carried out by the War Society for Phos¬ 
phates. 

By the use of new methods it is now possible to work phosphatic rocks 
which previous^ were not utilisable for the production of fertilisers. Never¬ 
theless, in order to maintain German agricultural production at a norm¬ 
al level, a larger quantity of phosphatic manure is required. In order 
to obtain this, awards to the amount of 100 000 Mark (i Mark ii 3/4 
at par) have been offeredfor the location of new j^hosphate deposits and 
for their study, either within the German Empire or in the occupied terri¬ 
tories in the east. The funds for these awards have been supplied by tlie 
Prussian State, the German Agricultural vSociet}^ the Union of Manufac¬ 
turers of Chemic^ Manures, and the " Phenania (Aachen) Factory of 
Chemical Products. Ah information with regard to new deposits must 
be addressed to the Prussian Department of Agricultuie, Office for Raw 
Materials. If the deposits are worked the informant will receive' a bonus 
per ton of mineral esctracted. 

fij See Buhead of AGRicunTnRAi, Intelligence anb Plant Diseases, Produciion mid 
Cmsnmpiim.oi FeriiUem in the Worlds 23id. c<]., p, g. Rome. 1914. {Ed.) 














MANURES AND MANURING 


43 


19 - The Collection of Kelp in the United States for Potash Production. — American 

Machinist, Vol. 47, No. 14, pp. 599-600, figs. 2. lyondoii, November 17, 1917. 

Various companies are now gathering kelp for potash production, along 
the Pacific coast from Los Angeles to San Diego. 

The potash produced costs more than that imported before the war 
from Germany. It remains to be seen whether the cost of production can 
be sufficiently reduced. 

The foliage of the kelp floating on the surface of the water is gathered 
as it contains most potash. Large barges are used, one end being fitted 
with a conveyor equipped with knives like those of mowing machines. 
These knives vary from 10 to 16 ft. in length, and are of triangular shape. 
The conveyors are sometimes fitted with side knives to clear the kelp com¬ 
pletely and make it easier for it to be moved by the conveyor. These knives, 
as well as the conveyors, are run by chain from a small gasoline engine in 
the barge. 

The conveyor is lowered* into the water to the desired depth, usually 
about 4 to 6 feet. Below this the kelp contains less potash, and it is also 
more difiicult to handle. The barges are usually towed, though some are 
motor driven. The power required is very small as they only move at the 
rate of about 2 miles an hour. The barges cost about $ 65 000 each and 
vary greatly in capacity ; some can gather 60 tons an hour while others only 
handle 300 tons in 24 hours. In calm weather the kelp is gathered at a 
distance of 2 or 3 miles from shore. About 3 crops a year are gathered. 

The kelp contains about seven-eighths water and 21 to 22 tons of wet 
kelp give i ton of ash. The ash 3delds about 32 % of potash, or about 4 % 
of the weight of the wet kelp. 

20 - 20 % Potassium Salt as a Fertiliser. — van vStork, d. (Rijksiandbonwproefstation 

te Maastricht), in Verslagcn van Lmvdhou'wkundige Onderzoehingcn der Rtjkslandbmw~ 

proefstations, No. XX, pp. 35-12. The Hague, 1917. 

Since 1910 the 40 % potassium salt for fertilisers, largely used in Hol¬ 
land, was imported from Germany. 

After the war the importation was reduced to limited quantities of 
a 20 % salt. The analysis of t3q>ical samples of this product showed the 

20 % salt, Hke the 40 % one, to be composed chiefly of potassium and 
sodium chloride with, for example, as much as 50 % of carnalite (double 
chloride of potassium and magnesium), or large quantities of kieserite 
(magnesium sulphate). 

21 - The Effect of Different Methods ef Inoculation on the Yield and Protein Content 

of Alfalfa and Sweet Glover. — Arny, a. C, andTATCHER, R. \V., in the journal of ike 

American Society of Agronomy, Vol. 7, p. 173-185 ; Vol. 9, p. 127-137- Washington, 1915, 

and 1917. 

The experiments described were carried out during the season 1914 
and 1915 in order to study the effect of different methods of inoculation on 
the yield and chemical composition of alfalfa and sweet clover, during con¬ 
secutive seasons in three different plots. 

The data collected refer to : — i) the weight and protein content of 
three successive cuttings, during each of the two years^ on 14 plots of in- 
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oculated alfalfa and 9 uninoculated control plots; 2) the weight and protein 
content of one year’s harvest on 2 plots of inoculated sweet clover, and 3 
uninoculated plots; 3) analyses of the aerial parts and roots of 2 consecu¬ 
tive alfalfa harvests and 2 consecutive sweet clover harvests on 3 inoculated 
and uninoculated plots of i square yard respectively. 

The results show that, in the experimental plots, inoculation at the 
time the grain is forming causes a marked increase, at the first harvest, 
in the unit yields in dry matter and in protein content as compared with 
the results obtained on the uninoculated plots. During the following season 
(2nd, harvest), the differences are less marked, and disappear almost 
completely the following year owing to the rapid propagation of the bacteria 
inoculated on the uninoculated plots. 

The inoculation of either alfalfa or sweet clover with soil from plots 
on which both had done well had a similar ef ect; and, from an experimental 
point of view, better results were obtained with the inoculated soil than 
with the commercial cultures used. I/iming with 5 bushels of crushed 
lime per acre during the formation of the grain slightly increased the effects 
of inoculation. 

Amongst these effects was also considered that of giving the plants 
a greater capacity for utilising the mineral fertilising elements of the soil, 
in so far as an increased harvest causes a greater loss of potash, phosphoric 
acid and lime from the soil. Another effect of inoculation is that the plants 
inoculated can form a slightly larger quantity of dry matter with a given 
quantity of mineral fertilising elements. 

22 - Isopyram fumarioideSf A New Hydrocyanic Aeid-Containing Plant. — 

Mirande, Marcel, in ConipUs tmdm des Scantcs d&V icadhmcdes SciemeSf Vol. CLXV, 
No.2i,pp. 717-718. Pari*?, November 19, 1917. 

In Isopyyum fumarioides T., a native of Siberia, grown in the Tan- 
taret Alpine Garden, was found a substance which, under the influence 
of an enzyme, acting in a similar way to emulsine, and also contained in 
the plant, decomposes giving, among other products, hydrocyanic acid. 
An estimation by the method of Fordos and Gblis, in the month of Au¬ 
gust, showed 100 gm, of fresh plants in full flower and even almost in fruit, 
to contain 0.249 gm. of hydrocyanic acid. This result places the plants 
among those most rich in cyanic products. 

In a previous note {Comptes rmdii$ ie la Socieie de Biologie, November 
22, 1913), the author drew attention to the presence of hydrocyanic acid 
in Isopynm ihalicfroides I/., which contained 0.042 gm. per 100 gm. of 
fresh plant. 

23 - The Infiuenee of Aeration of the Nutrient Solution in Water Culture Experi¬ 

ments, Remaarks on Water Culture Method. — stiles, w. and jsroensen, j., 
in Nm YoI.XVI.Nos. 8-9, pp. 181-197, bibliography of ii works. London, 

Oct.-Koy., 3917, 

The writers emphasize the complexity of problems of water cultures, 
and endeavotu: to illustrate it specially in relation to aeration, having ob- 
similar results of those of Hall» Brenchliejy and UndERWOOB in 
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relation to the increase in growth of barley resulting from aeration (i) ; 
on the other hand with buckwheat a result was obtained similar to that of 
Free, who found no benefit to result from aeration. It does not follow, 
however, that the same result would be obtained under all conditions of 
experiment. It is very likely that there are conditions in which aeration 
would produce no effect on the rate of growth of barley, or which would 
increase the rate of growth of buckwheat. The writers vShow^ also how 
different conditions bnng about different increases in the rate of growth as 
a result of aeration. 

There is at present no explanation wh3^, under the conditions of the 
reported experiments, aeration should increase the rate of growth of some 
species and not of others; whether it is to be correlated with oxygen suppl}^ 
removal of carbon dioxide, removal of diffusion gradients, or change in 
solubility conditions or other causes. There seems no doubt, however, that 
water culture conditions react in a different manner on different species. 

It must be emphasized that a great deal of work must be done on the 
physical chemistr^^ of water culture solutions before work can be done with 
necessary definiteness. Particularly investigation must be extended on 
d^maniical principles as is clearh?- indicated from the investigations of Pan- 
TANEEEI (2), 

Further it is obviousl}^ desirable to work towards getting some more 
explicit principle which will take into account the co-operation of the var¬ 
ious activities of the plant. It seems clear that at present neither the law 
of the minimum nor the principle of limiting factors as employed by 
BEACKiyiAN in regard to the sub-aerial part of the plant are expressions of 
our present knowledge of the life of the plant as a whole. 

The detachment between plant physiology and agriculture might be 
removed if a working principle in regard to the physiological relations of 
plant processes were evolved which embodied the activities of both sub¬ 
aerial and subterranean parts of the plant. This is highl3’^ desirable, but it 
must be admitted that it seems remote at present. 

24 - Researches on the Pigmentation of the Ear of Wheat, in Russia.— JIebhukiM Ot., 

vEevitzki, St.), in My^naji^ no onumuotiA 2 ;pomMiii {Review of Exf>ennuntnl Ae/o- 

mmy)t Vol. XVIII, Fart i, pp. \ 6 - 6 i. Fetrogracl, lyi/. 

There are 2 pigments which produce the colour of the glumes and other 
parts of the ear, namety, carotine producing red, and another pigment, of 
unknown composition, producing black. Ears w^holly lacking pigment are of 
a clear straw colour and are described as white. 

In south east Russia, white wheats give better yields, as regards quan¬ 
tity and quality, than the black or red wheats. This fact is thus explained 
by the writer : in dry climates the leaves dry and die even before matu¬ 
rity is attained, and the function of assimilation, already reduced, is then 
Darned on by the glumes and other green i>arts of the plant. Now, the red 
or black pigment, which develops by displacing and replacing the chloro- 

(i) See B. Jati. 1914, No. 12. {Ed.). (2) FANTANBm, E., fiber Joneaaufmhnie. JaMuch 
f.wiss. Boimik (Pfeffer-Festsciarlft), pp. 6S9-733, 1915. {Authcf) - 
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phyll granules, causes a still further decrease in assimilation, which results in 
incomplete development of the caryopses. This fact has led the plant- 
breeders at the Besen agricultural experiment fStation to confine their 
attention solely to these wheats with white ears. 

In order to study this interesting phenomenon and to ascertain the con¬ 
ditions, favourable or otherwise, for the accumulation of pigment‘'in the tis¬ 
sues of Gramineae, the writer carried out a series of pot-culture and field 
experiments, using the following wheats: •— 

Soft wheats. — 2 pure lines with red^ ears; THiictmi fcrm^incum and T, miUurum' 
2 pure lines with white ears : T. eyythfospermitm and T,'lulescens. 

Hard WHEATS. i type with ears; 7 \ hordeiforme; 2 types with black ears: T. 
coerulescms and T. ahyssimewn. 

It was to be expected that the presence of pigment, by limiting assimi¬ 
lation, would retard the various phases of development and prolong the 
whole vegetative period. This was actually observed, as is shown by the 
phenological data given in the following Table : 


Phenological data -regarding the various types of wheat employed. 


Types 

Sowing 

sprouting 

Beginning 
of earing 

Full 

earing 

Beginning 

of 

flowering 

In full 
flower 

Harvest 

Soft wheats: 

1 1 erythfcspermum . \ 

14 IV 

20 IV 

8 VI 

10 VI 

II VI 

15 VI 

25 VII 

( luiescem .... 

td. 

td. 

7 VI 

10 VI 

II VI 

12 VI 

id. 

^ ( ferrtigineum, . • 

id. 

id. 

9 VI 

12 VI 

15 VI 

15 IV 

id. 

M ( miUurum .... 

id. 

id. 

10 VI 

12 VI 

15 VI 

17 VI 

id. 

Hard wheats: 

Red: hordeiforme . 

id. 

21IV 

8 VI 

II VI 

16 VI 

18 VI 

I VIII 

^ { coerulescens , . . 
g / abvssi>ticnm. . . 

id. 

id. i 

9 VI ' 

12 VI 

16 VI 

18 VI 

I vin 

j 

id. 

3 VI 

7 vr 

9 VI 1 

II VI 

19 VII 


Although a damp and even rainy season had considerably hastened the 
development of all the varieties, including the pigmented ones, the charac¬ 
teristic differences between the different types of wheat remained, however, 
well marked* Compared with the white eared wheats, the beardless red 
wheat eared 3 days and flowered 4 days later; the red bearded wheats were 
I and 4 days later respectively. These data, obtained by field experiments, 
were confirmed by the results of pot-culture experiments* 

‘As regards the quantity and quality of the grain harvested, the two se¬ 
ries of experiments, both field and pot-etdture, showed the superiority of the 
whMe wheats over the red and black t3q>es. 

Those plants and ears, or parts of ears, that faced south-west, pigmented 
more quickly than plants or ears with a different orientation. Thus the 
j^henomenon of pigmentation seems closely connected with the light, ahd, 
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in fact, the duration and intensity of the insolation is at its maximum when 
the sun is to the south-west. This explanation is confirmed the results 
of pot-culture experiments with screens protecting the plants from the sun's 
ra3’^s. These results may be thus summarised : 

1) The longer the plants are shaded, the less intense is the pigmentation. 

2) The effect of the screen is more marked if the plants are shaded be¬ 
fore flowering ; after that, the effect of the screen (negative effect) is more 
and more attenuated as the plants approach maturity. 

3) The effect noticeable on the glume is repeated with the caryopsis, 
especially with the type T. abyssinicum which, when subjected to prolong¬ 
ed shading, finally loses the violet tint characteristic of its seeds. 

25 - The Viability of the Seeds of Raphanus saiivus h. as Affected by High 

Temperatures and Water Content (i). — waggoner, h. d., in the American 

Journal of Botany, Vol. IV, No. 5, pp. 299-313, i fig,, bibliographical index. I^ancaster, 

Pa., May, 1917. 

The results of a series of experiments undertaken for the purpose of 
determining the definite relation between the water content of seeds exposed 
to high temperatures and their viability. Seeds of 3 varieties of radish 
(Icicle, Black Spanish Winter, and Crystal Forcing) were used, with an 
initial water content of from 4 to 71 per cent. In order to heat the seeds, 
the writer used 3 different methods: i) in water; 2) in 300 cc. Florence flasks 
placed in a wire cage and submerged in a water-bath; 3) in an oven. 
Tength of exposure, 30 minutes; temperature, from 50° to 125® C. The 
seeds were then germinated on plaster of Paris blocks kept in a dark 
room at about 23® C. (100 seeds were used for each test). For one fort¬ 
night, the number of seeds that had germinated every day was observed. 

The general resistance to high temperatures of the 3 varieties studied 
is very similar, therefore it is sufficient to give the data for Icicle (see Ta¬ 
ble II). An examination of the tables shows that there is a definite rela¬ 
tion between the initial water content of seeds and their resistance. Seeds 
of an initial water content of 71 per cent., 50 per cent, and 45 per cent., 
are killed off at 60° C. The germinating capacity of the seeds increases 
with the decrease in the water content and the death point of the sample 
is raised. As the water content is decreased from 45 to 30 per cent., the 
lethal temperature shifts from 60^ C to 65° C. Air-dried seeds give normal 
germination after treating at 750 C. and are killed between 95^ C, and 100^ C. 
Samples dried until only 4 per cent, of water is present, give a normal 
germination at loo^ C., and are killed between 123^^ C. and 125° C. 

In the check, the maximum daity per cent, of germination (45 per cent.) 
occurred on the 2nd. day, while of the treated seeds, those which had been 
exposed to temperatures below the critical temperature, gave highest per¬ 
centages on the 3rd., or 4th. day (see Table II). The retardation becomes 
greater as the injury due to the treatment becomes more marked. 

- In determining the lethal temperatures for seeds of rimilar kinds, 
previous investigators had obtained very different results. This is probably 

(i) On the subject of the effect of high temperatures ou the vitaUiy of seeds, see also 
K, June, 1917, No, 533 and K, September 1917, No. 891. (Ed) 
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due to tlie fact that, in these experiments, no attention was paid to the ini¬ 
tial water content which, as has just been shown, cattses the lethal tempera 
ture to vary within very large limits. The data obtained by the invCvSti- 
gator depended ui^on the method used for heating the seeds. With an 
initial water content of 19 per cent,, the lethal temperature was 65^ C. for 
seeds heated in water; for those heated in flasks ; 1050C. for the seeds 
heated in the oven (See Table III). 

Seeds heated in water absorb, during the experiment, a considerable 
amount of moisture, as is shown by the increase in weight. Seeds heated 
in flasks lose in weight for the first 10 minutes, after which the weight 
remains constant; seeds heated in the oven lose weight throughout the du¬ 
ration of the experiment, and it is owing to this loss of water, that they 
acquire greater powers of resisting the effect of high temperatures. 


Table I. ~ Germination Percentages in the Icicle variety. 



Table II. — Retardation in Germination caused by Varying Water Content 
wheri Heating at 80® C. for 30 minutes. 
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Tabee III --'The Effect of Different Methods of Heating 
Upon the Germination of Seeds. 



Texnperatiires 


45 “ 

50“ 

55 ” 

60“ 

65” 

70® 

75” 

80® 

850 

90® 

95 “ 

100® 

105® 





Germination Penentagcs 





Whan heated in water. 

88 

80 

58 

2 

6 

0 

— 

— 

— 

— 

— 

— 

— 

Whan heated in flasks. 

— 

89 

87 

81 

66 

j8 

9 

0 

0 

— 

— 

— 

— 

When heated in oven. 

— 


— ^ 

.— 

— : 

89 

88 

84 

76 

60 

6 

0 

Checks, untreated. 

88 

90 

89 

88! 

89 

01 

90 

90 

89 

88 

90 

90 

89 


26 - The Action of Overhead Electric Discharges on Oats and Clover, - Sec No. 10 
ol this Review. 


27 - Reversible Transformahility of Allelomorphs in Rice in Japan. ~ terao, h, (im¬ 
perial Agricultural Experiment Station, Tokyo, Japan), in The American Naturalist, 
Vol. II, No. 611, pp, 690-698, VII Tables. New York, 1917. 

In certain pedigree cultures of the rice plant, at the above-mentioned 
Station, the writer observed in 1912, families containing a number of 
stsrile plants besides ordinary fertile plants. The former may be divided 
into 3 groups: 

1) Forms yielding no seed. 

2) Forms 5’ielding a small numbei of seeds. 

3) Mosaic forms with higher fertility. 

These anomalies occurred in 2 families, A and B, which were derived 
from 2 plants each belonging to a different variety of rice. Tables I and 
II summarise the observations made on these families in 1912 and 1913. 

From these observations it would appear that sterility, S, behaves as 
a simple recessive to fertility, F, which is a dominant. F and S form a pair 
of allelomorphs, and the seeds produced, by partial fertility, by the sterile 
plants, give rise to families composed of fertile and sterile individuals in the 
Mendelian ratio 3 :i. 

TabIvE I. — The Segregating Families A and B, in 1912. 


Partial lertility of sterile plants 


Family 

__ _ _ ^ 1 

Number! Number' Total 
of j of j number 

fertile i sterile | of 

plants } plants , plants 

1 i 1 

Percentage 

of 

sterile 

plants 

Ratio 3:1 * « ^ , i Fertile spikelets 

j Total 1 . 

Fertile ; Sterile j number j I 

indivifl- ’ individ- ; l It...!,, . 

^ 1 01 Number,Percentage 

uals, ; uak, 

|daniinauts|recessives 

1 

A. , . . 30 

B.‘ 105 

———-- 

13 : 49 
25 ; ^30 

26.53 % 

I'-).23 % 

1 ! 

2,94 1 1,06 I 9 0^50 
3.23 ; 0.77 1 14941 

2 

434 

0,02 % 
2,90 % 
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Table II. — The Families Derived from the Families A and B in 1913. 


i) Tl^e Progeny of the Fertile Plant's. 


Families 


1912 


Number of families 
in 1913 


Com¬ 
posed of 
i uniform¬ 
ly 

fertile 

plants 


Compos¬ 
ed 

of fertile' 
plants 
and 

of sterile j 
plants 


10 

41 


Total 


32 

105 


Ratio 1:: 


Uni¬ 

formly 

fertile 

plants 


0.94 

I.17 


Partially! I 
fertile 
plants 


2.06 

1.83 


Composition of paitially Icitilc families 
ni 1913 


Number 

of 

fertile 

plants 



Number 

of 

sterile 

plants 


346 

I 301 


Total 

number 

of 

plants 


6175 


reicentage 

of 

stcnlc 

plants 

I 2^1.46 '.’n 

! 21.06 % 


2) The Progeny of the seeds on the sterile f>lant% 


Families 

i 

1 Number 


Composition of families in: 1913 


itt 

j of families 

Number 

1 

Number j 

: Total 

Percentage 

1913 

j io 1913 

1 of fertile plants 

, of sterile plants 

number of plants j of sterile plants 

A. 

i 

1 2 

i 

' 2 

! 0 

1 

0.00 % 

B .. 

1 24 

1 

1 401 

115 

i i 

I 516 

1 __! 

22.29 % 


Infaniily ^ 4 , wHich shows an excevdmgiy slight fertility (0.02 per cent.) 
of sterile plants, the segregation ratio in the offspring derived from fertile 
individuals, in 1913, is quite close to expectation. On the other hand, in 
family B, which shows a considerably higher grade of partial fecundity of 
sterile plants (2.90 per cent.), the progeny of the fertile (dominant) indivi- 
dtiais exhibit considerable deviations from the expected segregation ratio, 
the fertile plants being more numerous. 

The writer explains this phenomenon as follows: the dominant and 
recessive types concerned are assumed to be transformed by certain un- 
known causes into the other allelomorph. In the cases observed by the 
writer, the recessive allelomorph S, which appeared in 1912 in families A * 
and B may have or ginated in the preceding generation (1911) by the 
transformation of the dominant allelomorph, P. This recessive state,* 
however, of the hereditary substance has a tendency to revert to the 
original dominant state, and this reversion is especially likely to occur 
in the vegetative cells. Consequently, in recessive homozygotes, SS, the 
reversion will generally produce heterozygotic cells PS or SF, capable 
of being changed into homozygotic dominants FP. The heterozygotic 
cells thus formed will give rise to partial fertility in otherwise sterile 
plants, and cause the excess in the proportion of dominant individuals 
in plants arising from the seeds produced by the partial fertility of the 
sterile plants of family B. Finally, it may be assumed that, between 
families and B, there exists a difference in the reverting tendency of 
the recessive and dominant characters; this tendency would be, strongest 

m 
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in family B, where the number of sterile plants in the process of 
segregation is, on an average, 4 per cent, less than was theoretically expected. 

There are also cases where the transformation of the allelomorphs takes 
place in the reverse direction: from dominants to recessives. Thus, in the 
descendants of families which had proved to be constant^ fertile, the 
occurence of partially sterile families was observed. On the other hand, 
a constant tendency of the dominant allelomorph to be transformed into 
the recessive allelomorph was observed in certain strains; thus,in 1913, in 
certain partially sterile families there was a particularly high excess of re¬ 
cessive individuals. 

The fertile spikelets of sterile plants are generally scattered at random 
over the panicle, and each fertile spikelet may be regarded as representing 
a separate case of reversion. In mosaic forms, which show higher fertility 
and are of rare occurrence, the reversion may have taken place in earlier 
stages of plant development, affecting more or less extensive groups of 
cells which gave rise to the fertile portions, such as groups of spikelets, 
half a panicle, or even a whole panicle, each group, however, constituting 
a single case of reversion. Consequently, when the count of fertile spikelets 
is made with only the first t3q)e of sterile plants, a more correct value for 
the frequency of reversion may be obtained. The result of such a count on 
902 panicles containing 93 635 spikelets is 1858 fertile spikelets i, e, 1.98 
per cent, of the total number of spikelets. 

CoNCEUSiONS. ~ The allelomorphs concerned in this investigation are 
probably subject to reversible transformations, of which the direction and 
frequency may be practically constant in a certain strain, but may be 
different in different strains. 

As regards the conception of dominance and recessiveness, Bateson’s 
theor^^ of presence and absence of factors ” is sometimes understood in 
the sense that the dominant allelomorph is regarded as due to the real pres¬ 
ence of an hereditary material unit which is absent in the recessive alle¬ 
lomorph, Such a conception is not in full accordance with the idea of the 
reversible transformability of allelomorphs as described in this investiga¬ 
tion. 

This reversible transformability of allelomorphs is better explained 
by supposing that the dominant and recessive allelomorphs represent 2 
alternative conditions, or phases, of a single hereditary substance some¬ 
what resembling the chemical conception of polymerization. 

aS - Selection of Soigum in Queensland, Australia. — brooks, g. b., in Queensland 

Agricultufal Journal, Vol. VIII, Pt. 4, pp. 194-197 -{- r plate, Brisbane, October, 1917. 

Many varieties of both fodder and grain sorghums are cultivated in 
Queensland as they are well suited to this country on account of their re¬ 
sistance to drought. 

Results are given of selection experiments designed to increase the 
grain yield, results which exceeded all expectation. Thus, for the fodder 
varieties, the grain production rose from 25.6 bushels per acre in 1916 to 
52 bushels in 1917, and, for the grain varieties, from 50,8 bushels to 70.2 
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bushels. The average weights of the ears of the different varieties for 
1916 and 1917 are given in the appended table : 


Weight of the ears of the difereni varieties of sorghum in 1916 and 1917. 


Variety 

1916 

1917 

Heaviest head 
in 1917 selection 


Oz. 

Oz. 

Oz. 

crossbred, No. i Selection. 

7.0 

Ii.s 

13.0 

» No. 2 Selection. 

— 

lO.O 

10.5 

Giant Honduras. 

— 

6.8 

8.5 

Cream Milo. 

4.8 

5-9 

7.5 

Feterita ^Sudan Dhoura). 

4.0 

5.6 

6.8 

Planters* Friend.. 

3.0 

5.1 

6.8 

Standard Milo.. 

4>2 

4.9 

5.5 

B, H. Kaffir. 

3.4 

4.7 

6,8 

Dwarf Milo. 

4*2 1 

4-9 

5.0 ' 

Shantung Dwarf.. 

3.2 

3.6 1 

4.0 

Saccharatum. 

2.5 

2.9 1 

4.3 

Amber. 

1.2 

1.8 ! 

i 

1 

2.0 


The crossbreds show an absolute superiority in the weight of the ear, 
which gives good promise for the final results of the selection work. Cer¬ 
tain undesirable characters, such as astringent grain and late maturing, 
will be eliminated later by suitable crossings. 

It should be noted that the open seed varieties are less liable to attack 
from the maize caterpillar than the compact headed ones. 

29 - Researches on the 35 Factors Determining the Various Characters ol the Genus 

Pisuniy in the United States.— white, Orland E. (Curator of Plant Breetiing, Brooklyn 

Botanic Garden), in the Jownal of Agricultural Reua^ch, Vol. XI, No. 4, pp. iGfi'iQo, 

IV f 27 tables, bibliographical iiicle-\ of 39 publications. Washington, 1017. 

Experimental researches on the genetic factors of Pistmi carried out 
by a method of rigorous investigation at the Brooklyn Botanic Garden, 
New York, and completed hy a critical examination of the WDrks and ex¬ 
periments of ]Drevious writers. 

The article in question is divided into 4 parts : 

I. — An analytic list of the 35 factors hitherto isolated and siudled. 

II. — The eifeot of e.'iternal agents upon the expression of these factors. 

III. — Factors which are transmitted independently of one another. 

IV. — linkage of factors. 

I. —Genetic OR DETERMINING factors. -- There are 35 genetic factors 
which suffice to explain all the specific differences between the numerous 
species and varieties of the genus Pisum. These factors influence their : 
habit of growth; time of flowering; colour of stems, leaves and flowers; 
colour of the cotyledons and of the seed-coats; colour and character of the 
pods and seeds, 

,1) Mode of growth ; T = tall, robust plants, large number of internodes ; 
(ie) !*= long internodes; (Fa) — axillary flowers, round stems, regular 
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phyllotaxy; fFn) == i or 2 flowers per peduncle; (Tl) = leaves with 
tendrils; (Lf) ^ late flowering; (Ef) = early flowerinj;, 

2) Colour of flowers : — A == salmon-pink or rose (B gives pm pie colour 
when combined with A) 

3) Colour of stem and haves: — The factors C and D give red colour to 
leaf axil and stem (with the addition of A) and a purple colour with the 
addition of B; the factor 0 produces green foliage, stems and pods; 
(Bli coupled with W gix'es a glaucous tint. 

4) Colour of cotyledons : — 0 , green cotyledon pigment, is made paler 
by presence of I 

5) Colour of seed-coats : (Gc) [A] produces yellowish green to greyish- 
brown seed coat, which colour is brightened or inhibited by H and becomes 
dark-brown in the presence of I; U — dark self-coloured seed coat; (PI; 
= black-eyed pattern; E (A), with F andB gives purple dottings which, in 
the absence of B, gives reddish dots; W = brown or maple mottling; N 
= violet eyes. 

6) Colour of pods ; — -f P^ gives purple pods; (Qp) = green. 

7) Seed characters : — R produces smooth round seeds with simple, 

oval starch grains, low water content and excellent powers of germination 
under unfavourable weather conditions; (A) + give indent peas; 

S produces pods with separate, or free seeds. 

8) Pod characters: — (Bt^ = pods with blunt apex; P + V gives parch- 
mented, smooth pods, w^hich are not edible, 

II — Modification of the expression of pisum factors by ex- 
TERNAi< AGENTS. — The absence of (Fa) brings about intense fasciation 
of the stems, but this may be produced, even in the presence of (Fab by 
damp w^eather and lack of sufficient sunlight. 

Peas may be classified into 3 general types as regards height. 

(r) clwaiis, with from 8 to 15 short xiiternorics; 

(2) hMf-dw ris, with 10 to 18 long intornodts, or 20 to 30 short cues; 

(3) tall, with 35 to 60 well-developet^ internocles 

These differences depend upon 2 factors (Le) and T, and tlie3" are often 
modified b3" disease and high temperature, etc., which produce cases of 
dwarfs, even in the presence of the 2 factors (Le) and T. 

The exi^ression of the factor 0 may be suppressed by lack of sufficient 
salts (especiall3^ potash) in the soil. In this case, the aerial parts are of a 
sickly yellow colour. 

Prolonged damp or rainy weather, even in the presence of the 2 factors 
* A and B, change the purple colour to pink, or in extreme cases, to white. 

The anthocyanin pigment of the seed-coat pattern, brought about b3" 
the factors E and F, is soluble in water and ma3'^ be washed out in rainy 
weather, even in the presence of E and F 

Under greenhouse conditions, where the temperature and humidity 
are constant, the above-mentioned fluctuations do not occur, which allows 
of the different genetic factois being more distinctly individualised. Once 
the presence of a certain factor has been determined in a given pure line. 
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the absence or hindrance of the expression of this factor may be attribut¬ 
ed to external agents. 

III. — The numbb:r op independent pactors. — The c^dologic- 
al studies hitherto made show that there are 7 pairs of chromosomes in 
the species of Pisttm investigated. According to the chromosome theory 
each determinant is localised at a single fixed point of a cliromosome which 
is always the same. 

Therefore, in the case of the genus Pismi, the number of characters, 
or groups of characters, which are wholly independent of one another, in 
the processes of separation and recombination, cannot exceed 7. 

The writer carefully analyses the ratios from crosses involving 
the presence and absence of 8 factors: — A; B; (Fa); I; (Le); Q: R; (Tl), 2 
of which [R and {TI )1 are linked, that is to say, localised in the same chromo¬ 
some. Each factor has been tested out in crosses involving all Us 'pos¬ 
sible combinations with the other 6. Data involving many thousand F^ 
generation progeny, indicate that the number of independent factors is 
7, namely: A ; B ; (Fa); I; (Le); G ; R. 

IV. — Einkage in Pisum. — Two or more factors contained in the same 
chromosome are naturally united in such a manner that one character is 
always associated with the other corresponding character. 

The writer has collected data concerning the following linlced groups : 

t) (BI) S =« pods with seeds separate or free; glaxtcoiis foliage steins and pods with 
* bloom 

2) A (Lf) = Salmon - phxk or rose - coloured flowers; late flowering. 

3) 00 “ Green cotyledons; green (non-glaucons) stems, leaves and pods. 

PACE (Qc} Li « in this group, the factors are so closely associated, that they may 

be considered as the e.’rpression of one single factor A. ' 

In the genus Pisum the length of the chromosomes facilitates the 
phenomenon of crossing-over (i) and renders still more difficult the 
determination of independent characters, and of groups of characters 
based on the chromosome theory. 

The -writer has, however, been able to overcome this difficulty by means 
of multiplying the control experiments, so that the data obtained do not 
only permit of the determination of the gametic formula of any species, 
variety, or kind, of Pisum, but also make it possible to predict the results 
of any crossing. 

(r) atOROAiff and his col laborators have studied the interesting phenomenon ol the reciprocal 
exchange of elements between 2 chromosomes, which phenomenon is called **crosping-over *’ 
Each chromosome may be regarded as the sum of a large number of linear .segments, each of 
which would represent a genetic factor. If, for instance, in the case of 2 chromosomes of 
equal length and composed of an equal number of segments, these segments on touching one 
other should be exchanged, the phenomenon of crossing over ** would be produced and occur 
the more frequently the longer the chromosome and the less completely the elements ol a series 
are united. Cf. H., the Mechanism of Crossing-Over, in The American Natwalist^ 

Vol.50,No,5i92,Pp.i93-22J,5flgs.;No.593,PP-284-305,4figs,; No.594,pp.350-366;No.595, 
pp. 4217434,, 4 flgs. Lancaster, Pa., 1916. {Ed.) 

'm ' 
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30 - The Indirect Effects of Certain Selections in Breeding Indian Com. — rietz, 
H. ly. (Professor of :Mathemalical Statistics and Statistician) and SanTH E. H. (C hi ef in 
riant Breeding,Illinois Agidcultnral Experiment Station),in the Joumal of AgncultunU 
Research, Vol. XT, No. 4, pp. 105-146, 5 Tables, 24 Diagrams, Washington, 1917.. 

As the result of individual selection experiments extending over a 
considerable period, the Illinois Agricultural Experiment Station has suc¬ 
ceeded in creating from the same stock, 4 strains of maize which differ in 
their protein and oil content. 

1) Haize with high protein content high-protein strain”) 

2) Maize with low protein content (*‘ low-protein strain ”) 

3) Maize rich in oil (*' high-oil strain ”) 

4) Maize pool in oil (‘Mow-oil strain”) 

The article analysed gives the results of a statistico-experiinental 
study undertaken in order to determine if chemical selection has indirect 
effects of an anatomical nature, or in other words, if the 4 above-mentioned 
strains differ, not only in chemical composition, but also in other constant 
biometrical values. The physical characters treated of are: i) length of 
ears ; 2) circumference of ears; 3) weight of ears ; 4) number of rows of 
kernels on ears. The ph^^sical characters determined in 1905 (see Table 
i), allow of real specific differences being established, but the observations 
of one year are not sufficient, for it may only be a question of fluctuations, 
that is to say, of differences and ratios that are not fixed and constant, but 
which vary from one year to another. To avoid this difficulty, the writers 
continued their work of selection, determination and classification for ii 
successive generations of maize (1905-1915). The following is a summary of 
the most important, results which they obtained. 

Length oe Ear. — In 1905, the length of ear was significantly differ¬ 
ent in the 4 strains. The smallest difference that existed was 0.27 i 0,056; 
this is about 5 times the probable error. We have to do here, therefore, 
with a well-defined character which persisted throughout the observation 
period in spite of different conditions of soil and climate. 

CiRCUMEERENCE OE THE Ear. — The Strains differed from one another 
to a greater extent and more constantly in the circumference of the ears 
than in the length. The t3q>es rich in protein had, as a rule, the most slender 
ears, while thicker ears were found in the strains which had a low oil con¬ 
tent. The difference between the low-oil and the low-protein strains, al¬ 
though slight, remained constant throughout the period of observation. 

Weight oe Ears. — As in the two preceding cases, the high-protein 
and the high-oil strains had lighter {i. e., shorter and more slender), ears 
than the low-protein or low-oil. This difference remained constant during 
the whole period of observation, 

Ntbiber oe E.OWS OE Kernels on Ear. — In 1915 there was a signifi¬ 
cant difference in the number of rows of kernels on the ears; this difference 
remained constant during the succeeding generations. As this character 
is determined by inherent tendencies, and is less susceptible to external 
or environmental influence than the other characters considered, we should 
expect smaller fluctuations. 



56 


PI,ANT BREEJDING 


Tabeb I — Biometric Values obtained in 1905. 


Types of maize 

Mean lenglli 
ot ear; indies 

Mean 

circumference 
of cal; inches 

Mean weight. 
of eai; ounces 

Mean number 
of rows of 
kernels on cai 

High-protein .‘ . 

7.21 ± 0.04 

5 71 ± O.OI 

7.53 ± 0,04 


Low-protein. 

bo 

0 

H- 

0 

b 

X. 

6 51 i 0.02 

9 66 dr o.io 


High-oil. 

6.87 i 0.04 

6.05 ^ O.OI 

7-79 ±ooy 


Low oil. 

7 * 4 ^ it ^.^4 

6.65 ^ O.C 2 

9.84 dr 0 05 

I2.8 o 4:0 .o 5 


Conclusions. — The selection of chemical characters influences certain 
anatomical characters and leads to a progressive differentiation in length 
of ear; circumference of ear; mean weight of ear; number of rows of 
kernels per ear. 

These two last characters present, in the case of the 4 strains studied, 
values and differences which remain constant even when the climatic and 
soil conditions vary. 

There is an interesting correlation between the dimensions and weight 
of the ear on the one hand, and the height of the insertion of the ear on 
the stalk, on the other. There are 2 distinct cases : 

i) In plants with 2 ears, the upper ear was, on an average, larger and 
heavier than the lower one. In 1909 the values given in Table II were found. 


Table II. — Biometric Values in Plants with 2 Ears in 1909. 



Mean leugtli 
of eai ; inches 

Mean 

drcumferencc 
of ear; inches 

Mean eight 
of ear; ounces 

Number 

of rowsof keniels 
per eai 

Upper ear.. 

S.325 ± 0 062 

5.976 d: 0.028 

7.69 d: 0.12 

16 76 t; 0.16 

Lower ^ar. 

^•512 t; 0-<^97 

3-373 ± 

4.51 d: 0 14 

± 0.18 

t 


These differences remained constant throughout the whole period of 
observation. 

2) In plants with a single ear, low-ear strains and high-ear strains were 


Table III. — Biometric Values in Plants with One Row of Ears in 1908. 



Mean length 
of ear; inches 

Mean 

drcumference 
ofearfinches 

hlean weight 
of ear; ounces 

Number 

ofrowsofkernds 
per ear 

HighTear plants ...... 

6.380 d; 0.039 

5.148 o.oiS 

6.9S0 0.080 

18 09 ^ 0,09 i 

Low-ear „ . 

6.700 i 0.035 

fi.540 + 0.020 

7-795 ± 0.080 

18.96 ± 0.088 
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to bs distinguished. The ears of the first were, as a rule, longer, thicker and 
heavier than those of the second, and also bore more roms of kernels. In 
igo8 the values given in Table III were obtained. 

The differences observed in 190S remained constant for 6 consecutive 
years. 

31 - "Quality**, a New Variety of Sbrawl 38 rry. — Anthony, r d., in the joHmai of 

Herediiy, Vol. VIII, No. ir, p. 509. Washington, November, 

From the cross of the Johnson Late Sti'awberry with Sharpless made in 
1889-90 by Hunn, about 400 hybrids were obtained. Of these, only one 
seemed of value and was named after its originator. In 1898, the Hunn 
variety, pollinated by Atlantic, gave many hybrids, of which only one sur¬ 
vived and was called '' Quality In 1907, seedlings of this plant were 
obtained by self-pollination. Two of these were retained for a study of 
sex, one of which was perfect (with both stamens and pistils), the other 
imperfect (with pistils onl,v). The perfect plant was self-pollinated and gave 
seedlings lacking in \dgour, of low yield and with small berries. The imper¬ 
fect plant, pollinated by the perfect one, gave large, very vigorous and ex¬ 
tremely productive plants with fruit above the average in size. By pro¬ 
pagating this variety a very valuable commercial type might be obtained. 

32 - Hybridisation Experiments: Between Species of Dolichos; Between Species 

of Phaseolas; Between tbe Genera Dolichos and Phaseolus. — See No. 51 

of this Review. 

33 - The Selection of Cotton for Resistance to Black Scale, in St. Vincent, East 

Indies. — See no. 117 of this Remw. 

3*1 - Results of the Enquiry of the Office of Agricultural Information of the French 

Ministry of Agriculture on Manitoba Wheat (i). -- Femiie ffmtomaUons du Minis- 

life de VAgfioultwe, Year 22, No. 45, p. 10. Paris, Novembre 6, 1917. 

The Manitoba wheat distributed in the spring of 1917 amongthe differ¬ 
ent departments was grown under very varying conditions. Tbe re¬ 
sults of the enquiry made by the Office of Agricultural Information lead to 
the foMowihg conclusions: 

Soil. — Manitoba wheat does ^vd\ in all wheat soils, that is to say, 
medium loams, calcareous loams and rapidly drying silt soils. As a rule 
it does not do well in calcareous soils or in heavy day. Nevertheless, in 
the limestone districts of the Meuse department satisfactory results were 
obtained. As a general rule, however, healthy soils, sufficiently rich in 
water at the time of sowing are to be recommended, 

Climate, — Manitoba wheat appears to be very resistant to di*ought; 
scorching was reported from the Ain department only. It does well in 
the mountains, at a height of 5 250 feet in the Upper Alps and 2 300 feet 
in Upper Savoy. 

OuUiml Methods. -* Preparation oj the soil —• Manitoba wheat requires 
a very clean tilth in order to give good results, In spite of its rapid 

(i) For tbe experiments on Minitoba wheat see R. April, 1917, No. 326 ami Novem¬ 
ber, 1917, No. 1017. (Ed.). 

[U-U] 
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growth it^easily becomes weedy. Information obtained from all over 
France shows that the yield is satisfactory only if the ground is thoroughly 
prepared by two autumn ploughings and shallow cultivation in spring, 
before sowing. 

" Mantirmg. — Farmyard manure mixed with superphosphates .seeins 
to have given better results than chemical fertilisers alone. 

Sowing. Careful sorting of Manitoba wheat seed appears indispens¬ 
able ; the seed used in 1916 included at least four varieties, two of which 
were bearded. The small seeds only gave medium results. All directors 
of agricultural departments recommend close sowing in perfectly healthy 
and thoroughly drained soil. This condition explains the differences no¬ 
ticed with regard to the dates considered the best for sowing. The depart¬ 
ments of Cote-d'Or, Drdme, Card, Rhone, Manche, Meuse, IVIorbihan, 
Vienne and Gironde, advise sowing before the end of March. The February 
sowing in Upper-Vienne did exceptionally well, but the results obtained 
with late sowing were very good in the departments of Eure-et-Foire, Orne, 
Eure, Calvados, Indre, Nievre, Pas-de-Calais, Sarthe. In the dej)artments 
of Eure and Ome it was possible to sow as late as 15th. 

Resistance to Rust. — The enquiry showed clearly that Manitoba wheat 
is very resistant to rust. In the districts in which rust was rife, this wheat 
was either completely immune or much less attacked than the local vari¬ 
eties. 

General Results. The results were mediocre in Ariege, Aude, Dor¬ 
dogne, Doubs, Finisterre, Meurthe-et-Moselle, Morbihan, Upjper Pyrenees, 
Eower Pyrenees, Seine-et-Oise and Tarn-et-Garonne. In all the other de¬ 
partments the results were good or very good, and the yields better than 
those of the local spring varieties, though not so high as those of the local 
autumn varieties. 

35 - Results of the Cultivation of the Carlotta Strampelli Hybrid Wheat in Rice Fields 
in Italy (I). "• Marcarelli, 11 Gionuiledi Riskoltxim, Year 7,No. 17, pp. 213-215. 
VercUIi, September 15, 1917. 

In 1914-1915, and again, in 1915-1916, the Vercelli Rice-growing Sta¬ 
tion carried out experiments in the cultivation of Carlotta Strampelli wheat. 
During the second year, the effect of the date of sowing and different quanti¬ 
ties of seed were tested. Sowing carried out on October 15th. with 75.83, 
89,21 and 98.13 lbs. of seed per acre, gave 24.82, 25.14 and 25,86 cwt. per 
acre; that carried out on October 25th. with the same quantity of seed 
gave 23.54. 24.50 and 24.74 ^^t. per acre, and that of November 4th. gave 
19,24, 19.16 and 17.82 c^. per acre. The best harvests, then, were ob¬ 
tained with the earliest and thickest sowing. Cologna Veneta wheat, cul¬ 
tivated under the same conditions, yielded from 18-19 cwts. per acre {II 
Giornale di RisicoUura, Year i. No. 19, pp. 291-296, October 15th., 1916). 

In \iew of these good results, the Rice-growing vStation provided farm¬ 
ers with a certain quantity of Carlotta Strampelli wheat to be grown ex- 


(i) See also B. 1915, No. 167; R., 19x6, No. 1175. {Bd.) 
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perimentally and compared with the varieties usually cultivated by them. 
Five farmers obtained the following results (very unfavourable 3'ear): — 


1) Carlolta Sttampelli 8.26 cwt. per acre . 

2) Carlotta StrampeUi 10.21 > '' . 

3) Carlotta StrampeUi 15.58 .. ■ . 

4) Carlotta StrampeUi 11.94 >* • - . 

5) Carlotta StrampeUi 16.10 ** <> > . 


( Gentil rosso / 

•jllybride inversablej 7.i0 cwt per acre 
t Cologna Veneta i 

* ) Rieti i “ 


Cologna Veneta 
Varesotto 
Tlie other varietie.s 
yield. 

Cologna Veneta 


I 13.08 » 

gave a rather lower 

13.12 cwt. peracre. 


In all cases the Carlotta vStrampelh variety show^ed marked resistance 
to lodging, great vigour and slighter encroachment of weeds. 

With a few exceptions the wheats now grown in the Vercelli district 
are not w^elL adapted to the conditions of soil and atmospheric moisture, to 
the fertility of many soils. The greater part were introduced from dry, 
or only partialh^ irrigated distiicts, without special attention beiug paid to 
the characters of the varieties and their cultural requirements. Many 
have a limited proportion of culms and leaves, and they ripen too early 
to profit by the local climatic conditions, without having on that account 
a greater resistance to lodging and a good production. The varieties which, 
in rice fields, give a high yield, are those with tall, strong straw, with large 
leaves, a rapid growth from the beginning, so as to limit as much as possi¬ 
ble the development of weeds, a rather late ripening period, and a large num¬ 
ber of grains in proportion to the length of the rachis. In these respects 
Carlotta StrampeUi wheat seems preferable to all others 


36 - Trials of Different Methods for the Cultivation of Winter Wheat, in the Great 
Plains Area, U.S. A. — See No. n of this Review. 


37 - Rye-Growing in Uncultivated Rice-Fields; in Italy. — nl^rcarelli, b., in ii Gm'- 

mile di RidcolUmi^ Year VIT, No. 17, pp. 210-213. Vercelli, September 15, 1917. 

Rye-growing in rice-fields, without any previous preparation of the 
soil, can be carried out according to the rules recently suggested by Prof. 
NovEEbT for sowing wheat on uncultivated rice-land. 

For this purpose the land should be wet and light, not too fertile, and 
not likely to pay for growing wheat. The r3^e is sown from mid-September 
to the end of October, before the rice harvest and just before turning the 
water away^ from the rice-field, taking care that the soil be quite free from 
water two days after sowing. 

Where water is available, the rye may be sown on the rice stubble, pre¬ 
viously inundating the ground, for, to obtain the best results with this meth¬ 
od, the rye seeds must be sown on inundated ground, to obtain the greatest 
adherence of the grams to the muddy ground, f oUowed by prompt germina¬ 
tion. In this case, and if calcium cyanamide is available, a first nitrogen¬ 
ous manuring of 0.8 cwt. per acre may be given some days before 
admitting the water. In any case, from 18 to 23 lbs. more seed per , acre 
than usual have to be sown to assure abundant vegetation and to make up 


[ 35 - 31 ] 
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for the inevitable loss that occurs dtiring germination and the young 
stages of the plant. 

Immediately alter the rice harvest, all the irrigating canals must be 
well looked after, deepening them a few inches and making new ones if 
there ate not sufficient present. The dikes should be destroyed, and if 
mineral fertilisers are available, 62 to 72 lbs. of sulphate of ammonia and 
1.6 to 2.4 cwt. of superphosphate should be give per acre, this is, if calcium 
cyanamide has not already been applied. 

At the end of winter, before the rye has commenced its new growth, 
a slight harrowing should be given so as to break up and bury the stubble, 
and provide a good surface tilth. During the later stages of growth, no 
other attention need be given, save that the drainage ditches should be 
maintained in good order and a nitrogenous manuring applied if the ce¬ 
real has suffered from the winter. 

After the rye is harvested, the ground can be used for rice by employ¬ 
ing transplanting, or, after sowing a cover crop of clover or some other 
leguminous plant in the beginning of March, a good cut of fodder may be 
obtained the same year. 

The writer considers the advantage of substituting wheat by rye un¬ 
der the present exceptional conditions, when it is necessary to produce the 
greatest possible ..quantity of cereals. He further adds: 

In many rice-growing districts of Piedmont, i acre of ground only 
produces 15 to 18 bushels of wheat, while it produces 22 to 24 bushels of 
rye. When there is a shortage of phosphatic manures and labour for cul¬ 
tivating the crop, rye is indicated as it requires less attention and is 
more hardy, quickly covering the ground and smothering weeds. This 
latter quality give the result that, when rice follows rye, the former requires 
less cleaning. 

It should be remembered that rye is harvested 20 to 25 days before 
wheat, that is to say, at the period when the provision of wheat and, in ge¬ 
neral, cereals used for bread making, is the most required 

38 - Various Fibres Examined at the Imperial Institute, Londom — See No. 5 of this 
JReviw. 

39 - Flax Cultivation Trials in E^pt. — See No. 5 of this Review, 

40 - Cotton Growing in Australia. — See No, 5 of this Review, 

41 - Hew Paper-Making Materials Examined at the Imperial Institute, London. — 

vSee No. 5 of this Review, 

42 - l^kinadendron Rmianeii^ An Oil-Yielding Euphorbiaeeous Plant of the 
Soulh-African Veldt, — See No. 5 of this Review, 

43 - Hew Oil Seeds from Amerioan Palms. — See No. 5 of this Review, 
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44 - The Indigenous Tan and Dye-Produeing Plants of New Zealand, — Aston, b, c., 
in The Journal of Agriciilhirej Vol.XV,No. 2, pp. 55-62 ; No. 3,pp. 117-12S. Wellington, 
August 20 and September 20, 1917. 

The writer reviews the literature of the subject and draws attention 
to the fact that the ancient Maoris extracted the vegetable dyes, which 
they used for dyeing their garments, from the following trees and shrubs; — 

Pure-black colours were obtained from the hinau small tree [Elaeocay- 
piis dentatus) and the pokaka (- 5 ^. Hookerianus) y and to a less extent from 
the towai or beech trees {Nothofagm fusca and N. Mmziesii) the tawhero- 
tree {Weinmannia racemosa and W, syhicola) and hange-hange shrub {Ge- 
niostoma ligustrifolium ). ^ 

Blue-black colours were obtained from the tutu or turakihi shrubs 
[Coriaria ruscifolia) and the mako-shrub {Aristotelia racemosa). 

Red-brown colours were yielded by the toatoa or tanekaha tree {Phyl- 
locladus trichomanoides) and makamaka-shrub {Ackama rosaefoUa), 

Yellow, golden or brownish-yellow colours w^ere got from the karamu- 
shrub {Coprosoma sp., probably C. lucida or C. rohusta)y raurekau-shntb 
{Coprosoma grandifoUa) and puriri-tree {yitex liUoralis). 

A blue colour was said to have been obtained from the whakou-shrub, 
or small tree {Eugenia maire). 

It is significant that, in the majority of cases, the colouring of the fibres 
was effected by the aid of plants extremely rich in tannin, or closely allied 
compounds. 

The following data are given as regards modern experience and research 
in New Zealand tannins and dyes: -- 

Peants furnishing dyes. — Aristotelia racemosa (makomako, or wi- 
neberry). The bark supplies a blue-black dye. 

Tetragonia trigyna {New Zealand spinach) yields a purple fluid used 
for ink. The fruit of Schefflera digitata and the juice of the root of Fhor^ 
mium were also used for this purpose as well as for tanning. 

Coprosoma spp. This genus of Rtibiaceae (which includes 40 species), 
is restricted in habitat to Australasia, the Pacific Islands, New Guinea and 
Borneo. Many of its representatives are amongst the commonest and most 
widely distributed native shrubs. Their bark, and especially the cortex 
of the root, are of considerable tinctorial power, as in the case of Coprosoma 
grandifoUa (orange-yellow); C. linariifolia (bright-yellow), C. lucida; C. 
rotundifolia; C. rhamnoides; C. foefidissima; C. microcarpa. 

The preliminary tests of the writer have shown that there is reason 
to believe that closely similar, if not identical, dyes to those of madder 
{Ruhia tinctoria) are to be obtained from Coprosoma roots, which have the 
economic merit of being larger than those of the former plant. 

Vitex lucens (syn. F. littoralis) (puriri), furnishes, with various mord¬ 
ants, different yellow and brown tones, it has been suggested as a soutce 
of khaki dye for military material. Some of the lichens used for dyeing 
purposes in Scotland are also to be found in New Zealand : Parmelia cape- 
raJUy P, saxatilisy P. parietinay P. perlata, Leoanora fartarea, 

Peants furnishing tannins.; — Elaeocarpm (Hinau); the bark 
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contains from 19 to 20 per cent, of. tannin; it is also used for dyeing. 

Elaeocarpus Hookerianm (pokaka). The bark contains tannin. Co- 
riaria mscifoUa (syn. C. sannentosa) contains tannin in all parts of the plant. 

Ackama rosaefoUa (Makamaka) — Weinmannia sylvicola (Tawhero or 
Towai), W, racemosa (Towai or Tawero in the north, Kamaki in the south 
Island) — Eugenia maire (Whukon or Wawhakou or Kiwaka), with 16.7 
per cent, of tannin in the bark — E. Smithii with 10.7 per cent. — Fuschia 
exmticaia with 5.3 per cent — Metrosideros spp. (with 15 to 18.35 per cent 
of tannin in its bark). — Fagus spp. (syn. NotJwfagus) — Podocarpas spicata 
(Matai or Black Pine) — Dacrydium cupressimmi (red pine or Kimn) 
— Phyllocladus irichonianoides (celery-topped pine = Tanekaha, Toatoa) 
with 28.66 per cent of tannin in the bark — Phyllocladus glanca (Toatoa) 
and Ph. Alpims (Mountain Toatoa) with tannin in its bark and phyllodia, 
and perhaps toii {Cordyline indivha), supply a large amount of tannin. 

45 - Melanorrhrcsa usHaia, a Plant from Burma and Siam Producing a Black 

Lacquer* — see No. 5 ot tlLS Review. 

46 - Sugar Cane Cultivation and the Manufacture of Sugar in the Republic of Sal¬ 

vador, Central America. — Downib, harry a., iu The Lomiam PMcr, Vol. LVIV, 

Ko. 18, pp. 284-286. New Orleans, November 3, 1917. 

I. — Cultivation. — A description is first given of the methods 
usually adopted in Salvador: the cane is planted between rows of maize, 
and all work is done by hand. The author then describes the methods he 
adopted at Ta Tabor de Duran, using machines, with which he obtained 
better results, both as regards increased yields and reduced labour. The 
method is as follows: 

PmpiiYation of the lm 4 , in June, July and August; a Moline plough, cutting to a depth of 
9 inches was first used, then a Hapes sub-soil plough, also cutting to 9 inches. 

Harfowmg (about 6), with disc harrow, every 15 days during summer to keep down weeds. 

PfeparaHon of fumm for phinhn'; (best time vSeptember or October), the furrows were 
made in squires; feet apart both ways, so as to plant 900 plants per acre; these furrows were 
about 15 inches deep and the plough followed by a small two-horse plough, loosening 
the subsoil to a depth of about 6 inches. 

Planting, the cane was planted at the intersecting points of the marking out, from 4 to 6 
selected cuttings of 3 eyes each, planted slantwise, with the eyes looking up, and lightly covered. 

Haffowing, wlh a small-toothed harrow 6 days after planting. 

During the rest of the rainy season a Moi,ine plough cultivator was 
used every 10 days, going the way of the furrow till this was filled up, and 
afterwards all possible ways that the planting admitted. 

During the dry season a Moline cane cultivator was used every 15 
days. 

The cost of work done by machine is only slightly less than that done 
by hand, but with machines 2 men per day can care for 6 acres! whereas 48 
men are required to do the same work by hand, so that, by using machines, 
labour may be diverted to other work. 

Not only was the crop (25 to 40 tons per acre) larger with machines, 
but the juice obtained was better, perhaps on account of the wide planting. 

The cane was cut by hand, well down, if possible under the ground. 
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II. — Manufacture of the sugar. — On small holdings the sugar is 
obtained by very simple methods. It is consumed in the country" and known 
tinder the following names, w’hich also indicate the quality and origin: 
— i) panela or duke, a dark brcwn product, sometimes rather lighter, con¬ 
taining all the molasses; 2) pilon, a white or brown sugar, run into motilds 
and clarified after boiling; 3) Mascabado or Muscovado, a light or dark 
brown sugar made on some holdings. To make this, the mascabado, 
immediately after boiling, is beaten up to a powder and dried in the sun. 
This sugar keeps well in the dry season, but goes wet in the rainy season. 

It is difficult to estimate the cost of making these sugars, because the 
work is done by members of the family and friends, who are only paid very 
little. 

Large sugar producers may be divided into two groups — the Trust 
group and — the outsiders. The trust group has 7 factories with a total 
production of 150 000 quintals. The outsiders have 9 factories producing 
80 000 quintals. The trust group have enough land to raise their annual 
production to a million quintals, and the other group could do the same. 
There are also 1000 000 acres of land suitable to sugar growing, an 
important factor in the progress of the industr3L 

Most of the sugar made by the large producers is consumed in the Re¬ 
public, but a fair amount is exported to San Francisco. 

No improved methods of manufacture are used. The smaller plants, 
where there is only a single crushing, ^deld about 125 lbs, per ton of cane; in 
the larger plants the ^deld is from 140 to 195 lbs. per ton of cane. There 
are three qualities of sugar : i) good white sugar ; 2) nearly white sugar; 
3) light or dark brown sugar. The prices are respectively 12, ii and 9 
pesos (i) per 100 lbs. The cane is generally of very good quality, the juice 
running from Beaume at the be.ginning of November, and 12 and 13® 
Beaume in February and March. 


47 ~ Capparis albiiranca, a South African Plant Furnishing a Coffee Sub¬ 
stitute. — See No. 5 of tlvs Revieii', 


48 - Production of Santal Oil in Mysore, British India. ~ See No. 5 of th’s Rerim\ 

49 - Tobacco Growing in Ireland (TheExperiments in 1916). -KELi.ER,G.N.,iii/o«nt«/ 

of the Depadmem of n^nciUtim mid Techhical Irntruction hr freljnd^ Vol. XVII, No. 3, ' 
pp. 461-466. Dublin, 1917. 

The current scheme of tobacco experiments in Ireland, covering a 
period of ten y^ears, and financed out of the Development Fund, was 
inaugurated in 1914. 

The number of growers, the total areas cropped in 1916, at the two cen¬ 
tres where experiments were conducted, and the quantity of tobacco pro¬ 
duced at each centre are as follows: 


STIMULANT, 

AROMATIC, 

NARCOTIC, 

AND 

MEDICINAL 

PLANTS 


[ 4 ^ 4»3 


(i) I peso u* 94. At par, {Rd.}. 
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1 1 

1 

Preliminary Packed 

Centic No. of Growers 

i 1 

1 Acres 

Wt. lb. 

1 

Adare, Co. lybnerick ;Mullaorc\v, King’sCo. ' 51 

83 

I 

(1) II 500 

Randlestown.; 67 

00 

j (estimated! 

1 58 668 


(i) 43000 lb. dry weight were destroyed by lire on Janmry ist., 1917 


The varieties grown were: Copper King and Kentucky Black, At 
Randlestown centre^ Kick Wonder and Yellow Mammoth, two varieties 
closely akin to Copper King and Kentucky Black were also grown on 
a commercial scale. The following varieties in addition were grown at 
Randlestown centre for the purpose indicated: 


2 acres 
2 Ya “ 

•1V4 » 


of Burley \ r>roduction of bright pipe cutters 

tnsh Ciold ( 

» » I'or the production of a cigarette tobacco 

of the Virginia type. 


At Adare centre three roods of Irish Gold and a hah acre of Giourkioi 
were grown for the production of cigarette tobacco of the Virginia and Turk¬ 
ish t3^es respectively. In addition to the seven varieties which were grown 
on a commercial scale, tests were conducted on a small scale at one centre 
with two varieties and three hybrids. 

The results of experiments with varieties were as follows : 

For Roll and Plug. — No variety tested proved better than Copper 
King, which had a superior habit of growth. 

Bright Pipe CtiUers. — Broad Leaf Burley and Irish Gold proved quite 
suitable for the production of bright pipe cutters, but both varieties were 
very susceptible to root rot, and also proved much more difficult and ex¬ 
pensive to cure than heavy dark tobacco. 

Cigarette Tobacco. — A severe attack of root rot seriously interfered with 
the experiments with the Irish Gold variety for cigarette purposes. At one 
centre a half acre of Giourkioi, a Turkish variety, was planted very late and 
gave a very poor return. 

The results of the year's work with bright tobaccos, suitable for ci¬ 
garette and pipe cutters, emphasized the fact that the production of these 
types of tobacco involves greater difficulty and risk than the prodtiction 
of heavy dark tobacco. 

Experience and careful tests have shown that it is very difficult to cope 
with the root rot disease, caused by the fungus Thielavia basicola. Some 
crops were imperceptibly damaged, others were almost completely destroyed. 
Tobacco grown on moory land and rich fiiable loam suHered least. 

Eor the rehandling of the 1915 crop both centres were equipped with 
the latest pattern of Proctor continuous, automatic, redrying and ordering 
machine. 

The experiments indicate that a Proctor machine would be a very effi- 

m 
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cient and economic instrument in the preparation for market of Irish to¬ 
bacco if the growing of the crop were on an extensive and permanent basis. 
The rehandling equipment at each centre- represents a capital outla}’^ of, 
approximately, £ 2000. 

Under commercial conditions, such as exist in America, the annual 
charge for this equipment would be distributed over the produce of 1000 
acres or more. 

Any tobacco produced in 1915, which was not sold to factories controlled 
by the experimenters, was disposed of through tobacco brokers and mer¬ 
chants. 

In 1915 the preliminary packed weight of the tobacco grown on the 
total area of 225 Vs a-C^^es was 144 239 lb. Of this quantity a total of 132 689 lb. 
has been sold at an average price of 'jd. per lb. The cost of growing pipe 
tobacco in 1915 ranged from '^d. to iiM. per lb. and the cost of rehandl¬ 
ing at the different centres ranged from iM, to 3.3^?. per lb. These fig¬ 
ures are exclusive of any charges in respect of capital or supervision. The 
packing and bonding of the 1916 crop has not yet been completed. No 
difficulty is anticipated in selling the crop, the prohibition of the importa¬ 
tion of tobacco having strengthened the demand and increased the prices 
for Irish grown tobacco. 

50 - Tobacco from Northern Nigeria. — see n. 5 of tMs Review, 

51 - The Leguminosae hoUchos melmophibalmus and D* sesquipedalis 

as Vegetables in Italy. — Ragionieri, ATTiLio,in Biilldtwo della R. Someta To$cam di 
OrticoUum, Yenr XLII, .No 10, pp i49’i5i. Elorence, October 15, icji;, 

The dolichos cultivated in Tuscany under the names of *'fagiolini 
dairocchio orfagiolini di Sant'Anna ”, belong to a mixture of numerous 
forms and varieties of Dolichos melanophthalmus. By separating and select¬ 
ing them it would be easy to obtain improved species. 

For over a century the asparagus bean (“fagiolo asparagio ” or ” dolico 
gigante ” or “ fagiolo di Cuba ”), considered to be an improved species 
of Dolichos sesqnipedalis, has been cultivated in Tuscan gardens. 
It is a climbing plant which reaches a height of about 10 feet. The 
green pods, about 18 to 20 inches long (when quite ripe they are about 31 
inches long) are eaten. They are grown in soil dug deeply at the beginning 
of winter and manured with well’ rotted manure, superphosphate and a 
Httle potassic fertiliser. Sowing is carried out in mid-April in trenches from 
35 to 39 inches apart, the seeds are placed two or three together at distan¬ 
ces of about 10 inches. When the plants are large enough they are hilled 
up, usually after an application of liquid manure. After this all that re¬ 
mains to be done is to fix the plants on to their supports (cane fences, etc.) 
and to water them abundantly. The occasional application of liquid 
manure when watering during the summer improves the yidd, which starts 
towards the middle -of July and continues till the first white frosts. 

Crossings between the various Dolichos are very easy, whereas those 
between the various Phaseolm are very difficult. Crosdng Dolichos and 
Phaseolus never succeeded. 


horticulture 
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52- A Simple Method for Forcing Rhubarb in the Open Air. — dupour august, in 
Bulletin deVAssociation des Marakhcrs dc Genhe, Year XX\'T, No 52,’ pp. 12, 13 -j- i 
plate Geneva, November, 1917 

Among tlie man}? methods in use for forcing rhubarb in the open air, 
a very simple one consists in using an old cask, the bottom or end of which 
has been removed, the other being left. 

After having dressed the foot of the rhubarb in November with fresh 
horse maure, the cask is placed over the roots and surrounded with a suffi¬ 
cient quantity of stable manure and litter to warm the plant and help the 
leaves to grow. A heat of from 25 to 30® C. is thus obtained. If too great 
a heat is to be feared air is let in through the bung-hofe. 

The following English and American varieties are distinguished by their 
earliness and are well adapted to forcing: Early I^axton Rhubarb, deeply 
coloured; Kotdays Giant; Hanke's Champagne; Daw’s Champion; Johnston 
St. Martin; Dancer’s Early Scarlet; Mitchell’s Royal Albert; etc. (i), 

53 - The Work of the Philippine Bureau of Forestry. — Fischer, a. f. (Director of Forest¬ 
ry), in Annual Report of the Director of For.^stry of the Philippine Islands for the Fiscal Year 
Ended December 21, 1916. The^ Government of the Philippine Islands Department of Ai^n- 
culture and Natural Resources, Bureau of Forestry, pp. 83. Manila, 1917. 

This Report of the Director of Forestry of the Philippine Islands shows, 
in the first place, tha,t the Bureau has continued the propaganda work car¬ 
ried out to show the people the benefits to be derived from the forest laws. 
The wood expert has also done important work in t-he study and identifi¬ 
cation of the trees and their products (2). Considerable surveying and 
inspection work was also done. Besides the ordinary work of the 
Administrative Division, mention must be made of the Division of 
Investigation, whose staff also gives instruction in the Forest School. 
The chief work carried out by this Division consisted in reconnaissance 
work, supplying information for the forest maps, dendrology (flora of the 
forest reserves devoted to experimental work; check list of woody plants 
of the Philippines; research on rattan [Calamus Rotan^], rubber and 
bamboo plants), silviculture (growth studies, silvical notes, reproduction 
studies, planting, seed collection). 

Reforestation is of paramount importance in the Philippines, for over 
40 % of the total area is covered with cogon grass (Imperata exaUata), which 
is useless for grazing, is a fire menace, exhausts the soil and is a breeding 
place for locusts. Its destruction, which is necessary to protect the crops, 
entails great expense. A tree, ipil-ipil (Leucaena glauca Benth.), has been 
found which will kill out cc^on grass within two years. Besides this tree, 
hunbang {Aleurites moluccam WiUd.) and bagilttmbang {AUurites trispenna 
Blco.) were also planted. 

The lumber trade improved in rqi6. The principal markets for this 
product ate those of Hongkong, China and the United States, besides the 

(i) SeealsoJ?. September, 1917, Nq. 824,p. 1260, under Rhubarb. (ii(i.)(2) See:ScH;TBT- 
hbrE. E* (Wood Expert, Bureau of Forestry), Commercial Woods of the Philippines: Their 
Preparation and Uses, in Department of the Interior, Bimau of Forest tv, BnlleHn'No, 
pp. 274 4 “ iigs. 8 plates, Manila, 1916, 
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local market. The shortage of coal and its high cost gave, at the end of 
1916, a great impulse to the production of fire wood, which is also used on 
the railways. In 1916, the production of fire wood reached 292 336 cubic 
metres (i cubic metre = 424 board feet). 

The Bureau of Forestry of the PMlippine Islands administers 16 mil¬ 
lion hectares of forests, and includes 201 emplo3^ees of all grades. In 1916 


the revenue was distributed as follows : 

Appropriations. 321 205.20 pesos (r) 

Revenue. 494447.65 

Expenditure . 2S5 70S.09 

Surplus. 208 739.56 

Percentage of evpendituie to revenue . . 3^% 


The following data on the utilisation of the public and private forests 
in 1916 are of interest. 



Public forests Private forests 

Timber . 

341445 cubic metres 

2572 cubic metres 

Firewood. 

292 336 « 

8 ( 4=8 

Charcoal. 

2 233 » 

1 815 » 

Dyewood . 

2 281 466 kg. 


Tan bark. 

I 543 686 

2237 kg. 

Dye bark. 

93057 1 

8 505 )) 

Wood oils. 

63353 

— 

Gum mastic . 

1080 44S « 

— 

Gum elemi. 

251657 ' 

— 

Gutta-percha. 

19 077 « 

— 

Split rattan. 

3112126 

2 187 kg. 

Gogo. 

15 / 324 

51 

The woods most commonly 

used for timber are those of the Diptero- 

carpaceae lauan“ apitong 

tanguiie'' or 

Philippine mahogany, 

etc.) {2). In 1916 the exports were: 



Timber . 39 954 cubic metres 

Copal. 1143 938 kg 

Elemi... X04311 ^ 

Gutta-perclia. 29 962 ^ 

Rattan. 82 100 pcso\ 


LIVE stock and breeding. 

54- Studies on Fagopyrismus and Similar Affections in Canada. — beoce, e. h , in the 

Journal of the Awerican Veterinary Medical AssoemUon^ Vol. 411, No. 2, pp. 189-194, 
Ithaca, N. Y., November, 1917. 

Fagopyrismus is an erythema of the unpigmented skin, often accom¬ 
panied by nervous symptoms and which sometimes ends fatally. Its 
production requires the following factors t'l) unpigmented sldn, 2) in- 


(i) Peso ~ 2s. 0^/2 at par, (s) See B. 1913, No. 823 {Bd.). 
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gestion of buckwheat, 3) direct sunshine. Somewhat similar conditions 
may be produced by Medicago, Trifolium Hypericum and Polygonum, The 
writer had occasion to study an outbreak of fagopyrismus in Yorkshire 
sows and young pigs belonging to the University of British Columbia, which 
had been running on a pasture with buckwheat in flower for only 24 hours 
in August 1917. 

Symptoms of the disease. In mild cases, there is erythema and slight 
inflammatory swelling accompanied by intolerable itching, the region of 
the head and ears being the most commonly affected. In the severer 
cases, there may be some disturbance of breathing, digestive trouble, and 
symptoms of brain affection. Death may result in 12 hours. In most 
cases, recovery takes place in a few days. 

Treatment, Affected animals should be moved at once into the shade. 
In severe cases, treatment should be given to reduce inflammation. 

In May 1916 a herd of Holstein heifers, belonging to the Agassiz (Ca¬ 
nada) Experimental Farm, which had been running in woody pasture where 
there were large numbers of different species of Polygonum were found to 
be suffering from the symptoms of fagopyrismus. The parts directly exposed 
to the sun's'rays were affected,,the dermatitis being confined to the white 
parts of the skin. This fact induced the writer to study the disease. 

On July i8th, 3 white pigs were placed in the shade and fed until the 
28th. as follows: — one served as a control and was fed on mixed grass and 
shorts, the 2nd. on shorts and red clover (T. pratense) ; the 3rd received shorts 
and Polygonum Persicaria, From July 28 to August 4, the pigs were placed 
in pens so situated that they could not get out of the sun. The next day, 
the ears,of all the pigs were reddened, those of the 2nd. and 3rd. pigs being 
sHghtly the worst. 

In a 2nd, experiment, made with the same animals, one was fed for 16 
days on a diet of Polygonum Hydropiper without any results being obtained. 
A yearling Holstein bull, with a great deal of unpigmented skin, was kept 
from August 10 to 28 in a pen in the open and fed exclusively on Polygona- 
ceae : Polygonum Persicaria, P. Hydropiper, P. aviculare, P. acre, P. hydropi- 
peroides. No ill effects, however, ensued. 

In conclusion, there experiments do not confirm the opinion advanced 
by different writers (Pahmee, Long, Mt 5 EEER,FRiEr)BERGER,FnoHNEn, etc,), 
that other species of Polygonum are toxic, as well as P. fagopyrum, 

55 - EradicatiB^ Tall Larkspur on Cattle Ranges in the U* S. National Forests (i). — 
Annous, A. E., in UniUd Statss Departtneni of AgficuUurc, Farmers BtUkMn, No. 626 
pp. 23, 8 figs.,4 tahles. Washingtoti, August, 1917. 

Poisoning by tall larkspur {Delphinium excdtatum) causes heavy loss 
of cattle each year in the National Forests of the United States, During 
the last 3 years, 5 500 head of cattle, estimated at $ 300 000, were lost an¬ 
nually through poisonous plants; about 90 % of this loss is attributable 
to tall larkspur. The bulletin describes the efforts made to eliminate the 


,(i) M, January, 1917, No. Ig4. (Fd,) 
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loss caused by this plant. Experiments made in 1913 and 1914 in the for¬ 
ests show that grubbing out the plants is the most effective method. The 
work of eradication was continued in 1915 on about 14000 acres of cattle 
range in the National Forest. 

The work is done by grubbing out the greater part of the root system, 
including the main and lateral roots. The depth depends on the size of 
the roots ; for medium sized roots (about 3 feet) the depth should be 8 in¬ 
ches, for shorter roots, 6 inches suffice. ^ Very large bunches often have large, 
shallow lateral roots, which should be removed to at least 4 inches from 
where they leave the main root, for a little more than 6 % of the larkspur 
survive the first eradication and grow again from the roots which have 
been insufficiently removed. Eradication should s^be carried out during 
two consecutive years. 

The work is best carried out early in the season, as soon as the plants 
have grown sufficiently to be easily recognised. The plants may be left 
spread out in the sun for a week, after which they are so dry that the cattle 
will not eat them. This method is preferable to that of pi^g the plants 
and burning them, and also requires less labour. 

The tool used is determined by the nature of the ground, a pick mat¬ 
tock, or hoe with the spur cut ofi and the blade drawn out to about 9 inches, 
may be used. 

The cost of the first eradication varies from | 3.65 to $ lo.io per acre 
according to the number of plants, nature of the soil, and whether the range 
is free from rocks, willows and brush. The cost of the second eradication 
does not exceed $ i per acre. 

Grazing by sheep, which are not susceptible to the poisoning, has only 
a limited success which depends chiefly on the choice of the most favourable 
period, the spring. 

Fencing ofi the infested land by drift fences is more costly than grubb¬ 
ing and should only be adopted if horses or sheep are available to graze 
the areas from which the cattle are excluded. 

56 - The Properties of the Serum of Animals Hyperimmunised against Glanders, 
and the Choice of Animals for the Preparation of Such Serum Rich In Suitable 
Antibodies* — Bekietti, E. and Finzi, G., in Atti della Reale Accademia dei 
Rendiconfi, Classe M sciefize fisiche, maiematiche e natitrali^ Series 5, Vol. SXV, Part 5, 
pp. 131-135. Rome, September, 1Q17. 

The writers have attempted to prepare anti-glanders sera rich in anti¬ 
bodies by using the following animals: the ass, which is Yery susceptible to 
glanders, and when infected naturally or experimentally, usually suflers 
from the acute form of the disease ; the mtde, in which the disease is usually 
very acute (though acute cases are fairly common in that animal and chro¬ 
nic cases are not rare); the horse, in which the disease is usually chronic ; 
the ox, which-is naturally quite immune. 

The experiments were as follows : 

Immunity obtained by using bacilli killed by chemical means. — On Au¬ 
gust 30, 1916, a horse received an intravenous injection of a 7- to 8-day, 
half-culture on agar of glanders bacilli killed with a solution of bichloride 
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o{ mercury. The following injections were made in increasing doses; at 
the I2th. injection 5 agar cultures were inoculated. The first injections 
were given close together ; afterwards they were given every 5 days up to 
the end of January, 1917, when they were given every 12 or 13 days. 

Immimity obtained by using bacilli killed by heat. — On August 28, 
1916, a horse, mule and an ass were treated like the horse mentioned above, 
with the difference that the bacilli were killed b^^ heat. 

Immunity obtained by means of bacilli killed by heat and by a malleinic 
toxin. — Two horses and an ass were treated with bacilli killed by heat 
and by malleinic toxin obtained by a special process. 

Immunity conferred on cattle by means of bacilli killed by heat and virulent 
bacilli. — Two oxen were immunised subcutaneously ; the first received in¬ 
jections of very virulent bacilli grown on agar ; the second received cultures 
from the same stock, but killed by heat (i to 6 abundant cultures in 
Petri divshes). The injections were made regularly every 5 days for about 
8 months. The oxen supported the immunising treatment very well. 

ResuIvTs. — In August 1917, the subjects under treatment yielded 
vSerum having the following specific qualities : very energetic precipitating 
power; agglutinising power very manifest, even at considerable dilutions, 
e. g., oi 1 : 10 000 to I : 20 000 (the heat test showed the specific nature of 
the agglutinins of these sera, in showing that they were such as would con¬ 
fer immunity) ; this seruin has abundance of a specific sensitizing agent,, 
easily recognisable either in presence of Bacillus mallei, or in presence of 
different bacillary extracts. 

The animals under treatment did not all yield a serum of equal activity. 
Those inoculated with broth or agar cultures of Bacillus mallei and with 
mallein gave quite inactive serum. 

If the precipitating, agglutinising, and sensitizing of the various 

sera obtained are classed by means of numbers from one to ten, the follow¬ 
ing scale is obtained : serum from oxen, 10 ; serum from horses, 8 ; serum 
from mules, 4 ; serum from asses, i to 2. The power of fixing alexins, pre¬ 
cipitating malleinic poisons and agglutinising the various races of B. mal¬ 
lei is perfectly proportional for all the sera. 

CoNCEiTSiONS. ~ i) It is possible to* obtain from the different animals 
Jox, horse, mule, ass) anti-glanders sera with strong precipitating powers 
in regard to various malleins and cultures of the bacillus obtained by fil¬ 
tration, of high agglutinising power and containing specific sensitizing 
agents, easily recognisable in presence of the causal organism or its various 
extracts. 

2) The existence of a more or less great individual disposition to 
glanders has an inversely proportional effect in the production of anti¬ 
glanders antibodies. In fact, these antibodies, which show the work per¬ 
formed by the organism in order to acquire immunity, are more abundant 
in ox-serum and^ diminish progressively through the horse, mule and ass. 

3) According to the writers, the fact the oxen are immune to the 
disease should not be considered as being related to tbe lack of affinity 
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between B. mallei and the cellular units of the organism, as these latter are 
certainly and actively affected by B, mallei, 

4) It is inadvisable to treat the animals with agar or broth cultures 
of the glanders virus together with mallein, with the intention of produc¬ 
ing a complete serum, for the soluble products of B, mallei contained in 
suspension in the broth cultures, or the crude mallein injected, possibly 
being modified only slowly, finally neutralise in vivo the antibodies produced 
by the bodies of the organisms, or else the haptoj)horic (i) group of the pre¬ 
cipitin former absorbs and fixes the precipitin. 

5) The precipitins contained in the anti-glanders sera prepared by the 
writers are thermolabile: temperatures between 55 and 60^ C destroy the 
functional, precipitogenous, and active group of the precipitins, which are 
changed into precipitoids. 

The work was carried out in the Glanders Research Laboratory 
of the 3rd, Italian Army. The writers place their anti-glanders sera at 
the disposal of other workers. 

57 - Endoglobular Parasites Causing Diseases of Animals in Russian Turkestan. — 

Yakimoff, W. Jy. and collaborators, in the Bnlletin dc la Societc de Patholo^ie exoUquo 

Vol. X, No. 4, pp. 302-311. Paris, April ii, 1917. 

The authors have observed the following haematozoan diseases of 
animals in Russian Turkestan: — 

A PiROPbASMOSES. — i) Bovine piroplasmosis, due to Piroplasma 
bigemimm, easil}^ curable by injections of trypanoblue. 

2) Equine piroplasmosis, caused by P. caballi ; treatment with try- 
panoblue has given good results. 

(i) According to Hhrlicu’S side-chain theory (18S5), the cell is composed of a central mo¬ 
lecular complex upon the preservation of which the existence and energy of the whole cell 
depend. Branchingoff from this centralclement are atomic groups, the so-called'' sidc-chaim ’* 
ot ‘* cdl-receptors These receptors are did'erently composed and each possesses its own spe- 
citic aflinity for food molecules brotight to the cell by the circulation.These receptors bind 
ill turn the food molecules to the cell itself, and as these are taken up and utilised in the cell 
metabolism, so are also toxins which may be tflrought to the cellular elements by the body 
liuids. Thus there are mitro'-receptors, which take up nourishment, and ckemo-rereptors^ which 
attract chemical bodies. The combination of niitro-receptor wdth the food molecule is tem¬ 
porary ; but with the chemo-feceptors,if the toxin be not immediately destroyed, the cell sac¬ 
rifices the receptor to which the toxin is attached. The cell then increases the number of re¬ 
ceptors, w'hicli may be produced in such number as to be liberated from the cell, and if toxin 
molecules be present a union takes place between the two. The injection of an immune serum 
is, therefore, equivalent to injecting material containing side-chains. 

Ehrlich divides the side-chains, accon^ng to their structure into 3 groups: 1) receptors 
containing a single combining or liaptoplioric group, which enables them to imite with a corres¬ 
ponding group of their respective antigens, sViOhoB antitoxins, anticomplem&nts, antijenmntSi 
etc.; 2) receptors possessing the same qualities as the first, but liaving an additional group, 
the ergophovic group, and by neans of these the antigen is further acted upon; to this group 
belong agglutinins and precipitins ; 3) amboceptors ^ so called on accoimt of their possessing two 
combining groups; the first belong to the haptophoric group, uniting the antigen to the cell, 
and the second to the complemenlophilic group, which combines the complement of the s^um. 
Cf. B, Wallis Hoare, Veterimry Therapeutics, 3rd edition, pp. 545 - 347 - I#ondon, 1916. (Ail.) 

[ 5 «-S *3 
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3) Sheep piroplasmosis, in which the Piroplasma ivS pearshaped. 

4) Goat piroplasmosis. 

5) Wolf piroplasmosis, which seems to be very common, 2/3 or of 
the animals examined at the abattoirs of Taschkente and Boiikhara being 
attacked, the majority onty slightly; the parasites seem to resemble 
Theileria; in one case a parasite was found which was morphologically 
similar to P. cams, though it had not been found in dogs (the authors have 
examined practically only town dogs). 

B. THEroKnosKS. — i) Bovine theilerosis occurvS in two forms: acute and 
chronic ; the first form appears to last several days, then becoming chronic. 
The disease is probably caused by Theileria mutans or some related orgaitism. 

2) Sheep theilerosis, caused b^^^ Th, ovis. 

3) Camel theilerosis, for which the authors have founded the species 
Th. camelensis. 

4) Fox theilerosis. 

C. NuttaIvLioses. — i) Horse nuttalliosis, caused by Nuitallia eqiii, 

2) Ass nuttalliosis. 

D. AnapIvASMOSES. —• 1) Bovine anaplasmosis, due to Anaplasma mar- 
ginalc] described as marginal points, nearly always associated with thei- 
ierosis. 

2) Horse anaplasmosis. 

3) Dog anaplasmosis. 

56 - Notes in Regard to Bots, QmtrophUus spp. — hall, Maurice C, in the Journal 

(if the Ammcan Vetefinary Association, Vol. mb No. 2, pp. 177-184. Ithaca, N. Y., 

November, 1917. 

The experiments described were carried out at the Research I/aboratory 
of Messrs. Parke, Davis and Co., Detroit, Michigan, In order to make sure 
that the parasites had been expelled the treatment was, in some cases, fol¬ 
lowed by a post-mortem examination. Carbon bisulphide (recommended 
by Perroncito and Bosso in 1894, and by many later authors) is very effi¬ 
cacious against bots, expelling all the larvae. The U. S. Department of 
Agriculture recommends 4 doses from 10 to 12 mg. each, administered at 
intervals of i hour. The author, in his experiments, gave a dose (in capsule) 
of 12 mg, followed by a second dose in i % hours, and, i % hours later, 
800 mg. of linseed oil; a few days later 3 doses of 12 mg. each were given 
at intervals of i hour. 

Chloroform and oil of chenopodium are of no value against bots. 

G, iniesiinalis (G. equis) may cause myiasis in dogs to which are fed 
well developed larvae from the stomach of the horse. G, nasalis and 
G. hemorrhoidalis only adapt themselves to the dog to a limited extent. 

59- Obi^mtions on a Contagious Camel Disease Called « Jhooling^^ in British India. 

■ — Cross, H. E. ,in Agriculiural Research Institute Pusa, Bulletin No. 72,2 pp. -f 4 fig. Cal¬ 
cutta, 1917. 

Jhoolak"' or JhooHng '"is a contagious disease of camels manifesting 
itself in the formation of local tunjoitrs, hot and painful, of a fibrous charac¬ 
ter, terminating in suppuration and raw patches. The disease is widely 
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distributed tbroiighout tbe Punjab. It usually* occurs in cold weather, 
but is met with occasionally in hot weather. The causal organism has not 
yet been isolated, though it is probably a fungus. Horses, buffaloes and 
cattle kept in contact with camels suffering from Jhooling do not contract 
the disease, nor can it be produced in them by inoculation of emulsion of 
the lesion, nor by rubbing portions of the lesion on their skin, whether the 
skin be scarified or not. On the other hand, healthy camels kept in contact 
with camels suffering from Jhooling contract the disease rapidly. 

As a preventive measure, the writer advises the isolation of infected 
animals. The best treatment, and one which gives very satisfactory results 
' is the following: — A strong red iodide of mercury blister should be applied, 
and after 3 days washed off with soap and water. The diseased areas should 
then be excised and finely powdered permanganate of potash applied. Three 
dressing at intervals of 4 days are usually sufficient. 

60 - The Mortality of Rabbits in Wet Years in Consequence of Coccidiosis. — 
Railleex, in Compies rendus des Seances de VAcadmnie d*Agriculture de France^ Vol. 3, 
34 , PP- 979-086. Paris, November 7, 1917. 

Oh account of the importance of rabbit breeding on account of the war, 
and in consequence of the high mortality of this animal in wet years, the 
writer shows that the chief cause of the mortality is coccidiosis, which oc¬ 
curs in two chief forms: hspatic and intestinal ; both of which may be acute 
or chronic. 

The symptoms and course of the disease are described (being practi¬ 
cally identical in both forms); the life-cycle of the parasite is then described. 
The parasite only produces sporozoites (the agents of infection) when the 
environment is damp, which explains why coccidiosis is prevalent in wet 
years. 

The preventive measures for controlling the disease are described: 
isolating or destroying diseased or suspected animals; biumng or deeply 
burying the corpses or viscera; disinfecting the litter with water contain¬ 
ing 40 grms. of sulphuric acid per litre or sprinkling it with quicklime; 
disinfecting the cages by washing them in boiling water; not crowding the 
rabbits together; early separation of young from adult animals; placing 
the hutches in healthy, well ventilated and dr3?' places ; giving dry or cooked 
food in preference to green stuff, particularly when earthy and wet; putt¬ 
ing the food in trellised mangers, placed at a certain height; providing 
clean, fresh water in drinking troughs that are easy to clean. 

As regards treatment, the writer states that he knows no sure one. 
Some veterinarians prescribe atoxyl and sodium emetic (sodium tartrate 
and antimon3d) but its use is not safe. A less dangerous remedy is advised 
by English and American writers; such is a solution of iron sulphate or a 
solution of cuich (extract of Acacia catechu) both given at the rate of about 
20 centigrammes per litre of drinking water. An Italian veterinarian, 
Saneori^nzo, has recently announced the complete cure of intestinal, 
coccidiosis of the bull by means of thymol given up to the dose of 15 gm. 
per day; doses of 25 to 50 centigramme^ might be tried with the rabbit. 
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6x - Intestinal Parasites of Aultry, Their Prevention and Treatment. — wickware, 
A. B.jin Dominion of Canada^ Department of Agrwdturc, Health of Animals Branchy Bid 
leHn, No. 25, pp, 13 -f 3 plates. Ottawa, 1917. 

This bulletin was writen for poultry breeders as it was found that, of 
all the diseases of poultry, those caused by intestinal parasites cause the 
greatest loss. The annual money losses from preventable causes is at 
least 10 % of the yearly production of the poultry industry, i about 
5 million dollars. 

After a short description of the Cestodes, Nematodes and Trematodes 
found in poultry and the s3nnptoms of infection, the author summarises the 
various treatments tested by him which may be recommended. One or 
two teaspoonfulls of turpentine per fowl seems the most efficacious cure 
and is one which is easily applied. In order to avoid the irritation caused 
by the turpentine when given through the mouth it is preferable to use a 
piece of rubber tubing about 34 diameter. After the tubing has 

been oiled it is passed gently into the mouth and gradually worked down the 
gullet into the crop. The turpentine may be passed through the tube by 
means of a small medicine dropper. 

FEEDS 62 - Feeding Studies: The Causes of the Dietary Insuflicieney of Certain Batlons. 

AND FEEDING — gee No. 2 of this Review. 

63 - On the Impossibility of Watering the Milk by giving Large Quantities of Water 
to the Cow. — PoRCHER, Ch., in Anmla des Fainficaiurns et dcs Fraudcs, Year 10, 
Nos. 105-106, pp. 30^-320. Paris, July-August, 1917. 

On account of the large number of experts and chemists who still be¬ 
lieve in “ polylactie or ‘‘mouiUage an ventre'', and the danger of such a 
belief from the point of view of the repression of fraud, the author (Profes^ 
sor at the Veterinary School of Tyons) shows how incorrect that idea is, 
according to which, the ingestion of large quantities of water by a lactat- 
ing female is followed by a veritable watering of the milk. 

- He recalls the physiology of lactation, insisting on the fact that milk 
is secreted, not excreted. The researches, experiments and conclusions 
of Malpeaxjx, Madl^vre, Regnard, etc., are quoted. 

The note concludes that polylactie " (watering the miik\hrough the 
cow) does not exist, and that it is nonsense, both physiologically and experi- 
, mentally, that could not be used as the basis for any reasonable judicial 
decision. 

64 - Methods for Approximating the Relative Toxicity of Cottonseed Products (i). — 
CARRcm, Frank E., in The Journal of Biological Chemistry, Vol. XXXII, No, i, 
pp. 87-90. Baltimore, Md., October, 1917. 

The work described was carried out at the North Carolina Agricultural 
Experiment Station, West Raleigh. 

In collaboration with Mr. Withers, the author undertook investiga- 
*tions into the cause of cottonseed meal poisoning. These investigations, 
winch have not yet been published, showed that, as a rule, the relative 

‘ (i) .See also R, August, 1917, No. 7 fi. . , {M.) 

' [«! 
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toxicity of cottonseed meals varies with the extent to which the raw cotton¬ 
seed kernels are cooked in the oil mill. 

The raw kernels are highl^^ toxic to animals since they contain about 
0.6 % gossypol, a highty poisonous phenolic plant pigment. On cooking 
with moist heat, as in the hot pressing processes, preparatory to expressing 
the oil, the glands containing goss3^pol are disintegrated, and the goss^^ol 
speads over the surface of the seed tissue and apparent^ undergoes a change 
which appears to be a partial oxidation. This change takes place very rapid¬ 
ly, for some meals which have been cooked for 20 to 30 minutes only are 
not markedly toxic for rats. The cooking process change the ether-soluble 
and oil-soluble gossypol to a substance which, in the meal, is no longer solu¬ 
ble in either ether or oil, possibly because it is in some way chemicalh^ com¬ 
bined with some constituent of the meal (protein). Its presence" in large 
amounts in ether-extracted cottonseed meal may be proved by treating the 
meal with hot alcoholic potash. The supernatant liquid contains the sub¬ 
stance which, like gossypol, soon oxidises, producing a beautiful blue colour. 
The author calls this substance, which is much less toxic than gossypol, 
“ Bgossypol. 

Cold pressed meal is not more toxic than hot pressed meal; this is due 
to the fact that, in cold pressed meal, about ths. of the total gossypol 
of the seed passes into the oil. Thus, whereas hot pressing greatly reduces 
the toxicity of the cotton seed by producing a chemical change, cold press¬ 
ing reduces it b3^ passing, the goss3’'pol into the oil. 

If the goss3’pol is present in the meal it may be extracted b^^ ether or 
detected by the following microscopic method. 

1) Sulphuric Acid test for unchanged gossyfoL — A little of the meal 
is sprinkled on a glass slide and treated with a drop of concentrated sulphuric 
acid. The result is obseiwed through the low powder of the microscope. 
If numerous red areas 'appear where the acid touches the mtore or less 
broken up glands toxic unchanged gossypol is present. Thoroughl^^ 
cooked meals and cottonseed flonr show very few and ver^^ small red areas. 

2) Quantitative determination of the gossypol present in cottonseed meal 
using aniline as a precipitant, — This method is based on the fact that the 
unchanged goss^^pol present in the meal is easily extracted by ether, toge¬ 
ther with the oil. Gossypol foiins a very slightly soluble compound with 
aniline, which separates from the oily extract and maybe filtered out and 
weighed. 

65 - Food Value of the Waste heaves of Different Varieties of Cabbage; Investiga* 
tiOBS IB Holland. — DeVries, J. 'J,Cm:,,irLNcderlandscltLandhoiiw^Wee)ihlad,Y^BX 36» 
No. 45, Supplement p. i. Schiedam, November 10, 1917. 

In 1912 the cauliflowers grown in Holland covered an area of 6 000 acres, 
red cabbage 4774 acres, and white cabbage and common cabbage 4885 
acres. Estimating the quantity of waste leaves per acre at 5 ^4 for 
cauliflower and from 8 to 8 % tons for white and other hearted cabbage^ 
about 120 000 tons of such leaves are produced annually in Holland. 

In order to estimate the food value of this waste> analyses were made at 
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the Hoorn Agricultural Experiment Station. The results obtained are 
given in Table I. 


Tabdb I. — Composition of waste stems and leaves of dif event varieties 

of cabbage. 



Cauli¬ 

flower 

I^eaves 
of cauliflower 

of 

lyCaves 
red cabbage 

Reaves 

of white cabbage 


btems 

I 

II 

I 

II 

III 

I 

II 

Dry matter. 

16.6 % 

II .2 % 


12.0 % 

t 2 .I % 

9-9 % 

II.O % 

0^ 

00 

0 

Composition of dry mattef: 

Ash . . 

90 

24.8 

24.3 

23.2 

18.4 

m .5 

25.2 

22.1 

Ash insoluble in water . 

— 

14.8 

17.1 

15.4 

12.6 

4-5 

17.6 

137 

Bible. 

55.0 

II.0 

16.9 

14.7 

M I 

' 5.2 

12 6 

12.9 

Fat.• 

0.8 

51 

3.5 

4.8 

54 

3.4 

4.2 

4.2 

N-free extract. 

H -9 

33.4 

33.5 

41.2 

43 0 

14.8 

42.7 

2 9 

Crude protein. 

ro.3 

257 

21.8 

16.1 

tg.i 

26.x 

153 

17.9 

Pure protein. 

9 3 

|i 7 .i 

118 2 

ti.4 

13-9 , 

15.8 

10.4 

12 8 

Digestible protein.... 

1 

4-5 

; 

1__j 

;Tt 3.4 

1 

9 3 

II.7 

' 4.3 

8.4 

to.4 


These analyses show that: — 

x) The food value of waste cauliflower leaves may be compared to 
that of brewers* grains. 

2) Waste leaves of red cabbage have a food value double that of 
clover hay. 

3) Waste leaves of white cabbage have a food value double that of 
good meadow* hay. 

Analyses of the different cabbage wastes for their fertilising value gave 
the results shown in Table II. 


Tabi^K II. — Percentage, of fertilising elements 
{compared tmih the dry matter) in the waste leaves of various cabbages. 



Cauliflower leaves 

Red 

cabbage leaves 

White 

cabbage leaves 


% 

0/ 

/o 

0/ 

,'0 

Nitrogen . *. 

* 3.6 

2.8 

2.0 

Phosporic acid... 

‘>•54 

0 58 

0.67 

Potassium.. 

1.5 

2 0 

i.O 

I/tme\ , 

8.2 

7.8 

8.6 


According to calculations based on present day values, the value of 
such leaves as a food exceeds their value as a fertiliser. 

, Feeding experiments carried out with this waste on two cows at the 
Hoorn^ Experiment Station, show that leaves of cauliflower and white cab¬ 
bage produce hardly any disagreeable smell or taste in the milk; red-cab- 
bage^C^yesseem to have a greater influence in this respect, but it is probable 
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that the milk takes the characteristic taste and smell of the cabbage as a 
result of being left too long iii the byre where the cabbage waste is kept. 

The taste and smell of the cabbage may also be passed to the milk 
from the hands of a milker who has touched the leaves. 

Cabbage leaves seem to have no bad influence on the fat content of 
the milk. During the experiments the cows out at pasture ate an average 
of from 66 to 88 lbs. of cabbage leaves daily. ISIo bad effect was noticed on 
the cream. Further experiments will be made at the Hoorn Station to 
determine the food value of these leaves when kept in silos. 

66 - Acorns and Beechnuts as Food for Cattle (i), — Femiie a' Jnfomntiom du Mim$~ 

tire de rAgriculture, Year 2^, No. pp. lo-ii. Paris, October 50, 1917. 

I. Acorns. — The latest work on the composition of acorns has shown 
them to be poor in albumin, yet very nutritious on account of their high 
content in nitrogen free extract (starch and sugars). They are poor in 
lime, phosphoric acid and ash. They are characterised by tannic acid, 
and a bitter element, quercite or acorn sugar, substances capable of causing 
gastric trouble, particularly constipation, if fed to animals in excessiv'e 
quantities. These injurious effects are increased if the acorns are badly 
kept or mouldy. 

Acorns are not complete foods, and pigs fed on them alone without 
any other protein food, suffer from cachexia of the bones, many of which 
fracture, and they lose in weight; their intestines turn gre^dsh. 

As a supplement to other rations acorns produce no harmful effects, 
and are to be recommended. Pigs fed in the sties must not be given too 
large a quantity of acorns, especially at the beginning of the fattening 
period. The ration should be completed by green fodder, rich in nitrogen 
and water. The acorns should be crushed and mixed with other ver3?' laxative 
foods such as tuber or root plants, beet slices and fairly concentrated foods, 
such as bran. Cooking the acorns or meal made from them may diminish 
their astringency. 

Quantity of acorns which may he eaten hy animals accnstomei to them 


in their daily rations. 

Horses. 9.9 lbs. of fresh acorns 6.16 lbs. of dried acorns. 

Dairy cows. g.y » » » 6.16 « 

Beef or draught oxen 13.2 « « » 8.14 » 

Pigs. 3.3 ^ » » » 2.2 " » 

Bheei> and goats . . 1.65 a « ■» i.i > « ■< -j 


If only a limited quantity of acorns is available, it is best to keep them 
for the pigs because, so long as the precautions given above are observed, 
they have no bad influence on the meat, except on the fat. 

It is advisable to use dried acorns without the cups, which are richest 
in injurious elements. 

II. Beechnuts. — They have a fairly high food content and are very 
digestible. As the seed contains a poison, fagine^ it must only be included 

(i) On the use of acoms iu distilling, see No, 94 of this Revieai. (i'lf.j 




78 


AND l^KKDINCr 


in the ration of animals to a limited extent. On the other hand, horses may 
eat 6 lbs. of them a day without any ill effects. Beechnuts, like acorns, 
should be given to pigs by preference. Although they have not the energy 
value of acorns, beechnuts are a food for cattle which should not be ignored. 

67 - The Pulpy Mesoearp of the Fruit of Rieinodetidron Rautaneii as a Cattle 
Food, — See No. 5 of this Review. 

6 $ - The Value of Cider Apples, Perry Pears, and their Respective Pomace as Food 
for Farm Stock. — I. barker, B. T. P. and Cimtngham, C. T,, The use of Pressed 
Apple Pomace, in The Journal of the Board of igrictUfurCj Vol. XXII, No. 9, pp. 851-^58, 
lyondou, December, 1915. II. Barker, B. T., and Wale, B. N., The Value of Cider 
Apples and Pomace as Food for Parm Stock. Ibid., Vol XXIV, No. 5, pp. 530-539. 
August, 1917. 

I. — The writers apply the term pomace to the pulp of apples and pears 
in the condition in which it comes from the press after the juice has been 
extracted. 

The total acreage in Great Britain under cider and perry fruit trees 
is approximately 100 000 acres; this corresponds to a total annual yield of 
27 500 000 gal. or 183 333 to 220 000 tons of fruit, or 55 000-60 000 tons 
of pressed pomace. The total crop of cider fruit is probably not less than 
200 000-250 000 tons, representing a yield of 60 000-75 000 tons of 
pomace. 

Table I gives the results of the analyses of cider pomace carried out 
by the writers at the Agricultural and Horticultural Research Station of the 
University of Bristol. For comparison, the composition of wet brewers' 
grains and of mangolds are also giveli. Speaking generally, apple pomace 
is of a distinctly higher feeding value than mangolds, but it falls below wet 
brewers' grains as regards the amount of protein, though it is richer in 
carbohydrates^ 

Table I. — Percentage Comfosition of Pomace. 


1 

1 

IS* 

ip ! 

! 


•0 

to 

ISIS' 

O'&i! .0 

S'." II 

b m 1 

II1 

Wet 

Brewers* 

grains 

II 

It 

Water. 

74.X0 

76.05 

68.39 

75-39 

75.37 

65.52 

762 

88.0 

Ether extract. j 

1.24 

i I.12 i 

i 1-43 

1.22 

(1.20) 1 

1*30 

1.7 

O.I 

Protein ..; 

1.82 

1-53 

1.03 

1-54 

1.33 

1.50 

5.1 

1.2 

Crude fibre.| 

5-14 

4 - 4^2 

6.52 

5-75 

4.30 

7.86 

5.1 

0.9 

Ash .. 

, I.II 

0.71 

0.65 

0,56 

0,76 

0.92 

1.2 

i.i 

Carbobytotes . , . . . 

16.69 

1 

i6?I7 

21.98 

15-54 

1 

17,04 

22.90 

10.6 

8.7 


Warcollxer, in his book “ Pomoiogie et Ciderie quoting from 
Wolffs' tables, gives for apple pomace a content of digestible nutrients 
of about: i per cent, of protein! 1.2,per,cent, fat; 12,5 per cent^ carbo¬ 
hydrates ; nutritive ratio about i: 16. 

In cider-producing countries, pomace is fed to stock when it is fresh; 
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if not given in large quantities (which would be injurious, especially in 
the case of dairy cows), no bad results are to be apprehended. Pomace, 
however, undergoes a rapid acid fermentation in addition to putrefaction. 
The best method of preserving it is by making it into silage. The silo 
may be impro^dsed by using tubs or vats, or it may be speciall}^ constructed 
out of masonry, or dug out in the earth, the bottom and sides being 
covered with layers of straw. In some of the larger cider factories, pomace- 
drvdng plants have recently been instaJled. The product is sold to feeding- 
stuff manufacturers, and employed in making compound cakes or poultry 
foods. When for any reason, apple pomace cannot be used for food, it may be 
turned into a very good manure. Ordinary samples contain from 0.2- 
0.6 per cent, of potash; 0.4-0.7 per cent, of phosphoric acid; 1.6 to 1.7 
per cent, of nitrogen, so that pomace is richer in manurial constituents 
than farmyard manure, but to neutralise its acidity, it should be mixed with 
bone or mineral phosphates. 

Pomace can also be employed for making '* small cider, or low-grade 
cider, as well as for vinegar production or for cider and perry brandy. 

II. — Description of experiments made in 1916, with pigs at the Seale- 
Hayne college, Newton Abbot, in conjunction with the Agricultural and 
Horticultural Research Station at Long Ashton, in order to determine the 
effect of substituting apples, or pomace, for a portion of a daily ration 
consisting of : sharps, maize meal, and fish meal. The quantity of apples 
given was gradually increased to from % to ^4 and the pomace till it consti¬ 
tuted from to 7a of the total weight of the ration. 

The percentage composition of the apples and pomace is given in 
Table II. 


Tabee II. — Percentage composition of Apples and Pomace, 

.:.r-.:--..- 

I Apples . Pomace 


Sample t Sample s |[ Sample i [ Sample a 

. _Ij_(_ 


I ' i: ! 

Water.■ 83.8 83.0 , 67.20 - 71.75 

Protein. 0.7 0.5 'j 1.90 > 1.70 

Fat. 0.4 03 j 1.47 1.05 

Crude fibre. 1.2 2.6 :! 1370^ i 12.22 

Carl3oli3’drates. 1 13.3 13.2 j| 15.17* I 

Asix. I 0.6 ‘ 0.4 j,' 0.56 I f,5o 


The experiment was divided into 3 periods: i) from 5th. October to 
15th. December during which both apples and pomace were used; 2) from 
i6th. December to 15th. January, during which only pomace was used. The 
results obtained at the end of each period are given in Tables III and IV. 
Each group contained 5 animals. 

These Tables show that: i) for fattening pigs of 55 to bojibs, per head, 
neither cider apples nor pomace give as satisfactory results as maize meal 

. If?] 
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and fish meal; 2) both apples and apple pomace possess a distinct feeding 
value for older, and store, pigs. 


Tabi^B IIL - Experimental Results for Period L 


nots 

h 

L. -W 

P w 

a 4 J 

> ca 

I^ive weiglit at ] 
end of Period I i 

i 

1 i 

^ 41 M 

S .a- 

li 

Calculated ' | 
carcass weight 

Pood consumed 

i 

Apples Pomace Sharps j 

i 

Fish 

meal 

Total 

meals 

Total meal ; ; 
consumed per ib.; | 
live-weight j 

increase ' 


lb. 

lb. 

lb. 

j 

lb. 

lb. 1 lb. 

lb. 1 lb. 

Ib. 

lb. 

lb. 

I 

214 

514 

i 300 

3 C >4 59 ! 

I 142 j — 

547 1 390 

91 

I 028 

— 

2 

215 

527 

1 3 M 


570 — ^ 

669 1 390 

91 

I 150 

3.66 

3 

1 2 II 

5^5 

; U 4 

39 ‘‘^- 32 i 


771 1 390 

91 

I 252 

3.64 

4 

! 212 

514 

1 302 

372-341 

73; 251 

652 1 390 

; 91 

1133 

3*75 

5 

: 213 

520 

307 

376.68: 

_1 

35 L 355 

614 ; 390 

; 91 

1 _ 

1095 



Tabbb IV. Experimental Rcsvlts of Period IL 


r ive weight weight.OaiA in livei Actual* | Pood consumed 


I.ots 


at end of 

weight 

Carcass 



— 

-■— 


at slait 

Period II 

11130% days. 

weight 

li 

ii Apples 

li 

Pomace 

Sharps 

Maize 

meal 

* 

lb. 

lb. 

lb. 

lb. 

[ lb. 

lb. 

lb. 

lb. 

2 

527 ' 

! 67X 

, 144 , 

4^1 

: 9 

j 220 

' 425 ' 

302 

. 3 ' 

1 555 

i 713 

' 158 ; 

526 

— 

515 

302 

4 

5x4 

1 

; 673 

! ! 
i 1 

501 

;i 

' I5I 

454 

1 I 

302 


BREEDING 69 - Inheritance of Coat Colour in Swine: Experiments in the United States. — 

Severson, B., 0 ., in The Jonrml of Heredity, Vol. VIII, No. 8., pp. 3;0"38i, i llg, 

, Washinglon, August, 1917. 

. The Mendelian principles of unit characters, dominance, and segrega¬ 
tion appear to manifest themselves in the colour characters of pigs. Smith 
{Colour Inheritance in Swine, in the American Breeder's Magazine, Vol 
IV, p, 113) has shown that in the case of a Yorkshire crossed with a Berk¬ 
shire, or with a Poland China: i) white was dominant as regards black in 
the Fj generation; 2) in the Fgj.the colours showed a general tendency 
to the separate manifestation of the original parental colours, in the ratio 
of 3 diminants: i recessive; '3) in almost every case, the black recessive 
of the Fj was accompanied by much more white than was present in the 
black patents. This ^ggests the idea that several chromosome factors, 
father than-a single one, are required for each colour. A. L Simpson and J. 
P. Simpson (Analytical Hybridization, Proceedings of the American Bred- 
ers* Association^ Vol. VII, p-. 266), in a study on the crossing of different 
breeds of swine, state that: The exact application of Mendels' law to 
all hybrid pigs in those cases where the original animals had been proved 
to be pnre-bred and homozygous^ and the resemblance between the pre- 
fertilisntion chromosome reduction processs in animals and sexual plants,., 

dim] 
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leads us to conclude that all pure-bred swine fully obey Mendehs law, 
and that, if in crossing, a marked deviation occurs, this is positive proof 
of contamination in the case of one, or both, subjects ”, 

In the^ experiments carried out at the Pennsylvania State College the 
writer observed the following facts: In the spring of 1915 were born a lit¬ 
ter of young pigs, the offspiing of a Berkshire sow, Dora XVIII of Penn. 
State 199 330 and a Diiroc Jersey boar, Fancy Xing 58 875. Of the 
young pigs, 6 were red, spotted with black, and one black spotted with 
white. In the spring of 1917, another litter, produced by mating a pure-bred 
Duroc Jersey boar with a pure-bred Berkshire sow, contained 5 young pigs, 
of which, 4 were red spotted with black, while i was black with the white 
spots ollihe Berkshire. The appearance in the ist. generation of a black 
animal spotted with white had never beeu_ observed in any of the practical 
experiments at the above-mentioned College. 

The case being an exceptional one, this black and white female of the 
(1915) was chosen with one of its sisters from the same litter, and which 
showed the usual black and red coloration, for use in further experiments. 
As regards the case of the black and white pig born in 1917, the factors 
of heredity have not yet been investigated. 

The hybrid white and black sow, born in 1915, was called No. I, and 
its sister No. II. These sows (F^) were both mated at the age of i 3^ear with 
a pure-bred Berkshire boar, RivaPs Duke XXII193 411, with the object of 
determining if the black and white sow No. I possessed any hereditary fac¬ 
tor for red; sow No. II was used as a control. 

Results of Mating^ 


Parents 


Colour of offspring (numbers of cases) 


Boar j Sow 

;! Red 

1 Black 

Red, black 

Yellow 

1 and black 

I and white 

and white 

and black 

F. — Duroc Jersey 38875 ! Berkshire iP 933 o!' 6 

1 

1 ^ 

1 j 


jTm — Berkshire 193411 jHybrid Xo 

I I 

5 1 

a 

T 

Fo — Ber"’ shire 19 3 411 j Hytarid No. 

II :: 6 

\] 

4 j 

4 i 

— 


The litter produced by mating the hybrid sow No. I (black and white) 
with a Berkshire boar showed a greater variation than that given in the abo ve 
Table, At the end of the summer of 1915, the white hair of this sow became 
yellowish, as is usual in the case of white pigs, but in the winter, it again 
became pure white. At the age of i y-ear, however, a narrow yellowish 
band appeared between the ears, extending down the back of the neck for 
from 4 to 6 inches. In the litter of 5 pigs which are described as black and 
white, one alone could be termed pure black wdth white spots. The others 
had reddish hair round the groin. One pig only was red and black, and 
'in this case, the black was dominant, with patches of red bristles. The 
predominance of black as regards red in F^ had never been observed by the 
writer in the of a Berkshire x Duroc Jersey cross. 


6 
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The usual arrangement of the colour of 1 ^\ did not appear in the 2nd, 
generation when sow No. I was mated with a Berkshire boar. One pig 
was light brownish-yellow spotted with black. Two pigs showed distinctly 
the 3 colours black, red, and white. One of these had a black body 
with irregular patches of red and white. The other animal had 5 longitudinal 
bands of reddish bristles on a black body spotted with white. The last 
case is interesting, because young wild boars have longitudinal stripes on 
their bodies. This would seem to be an exception to the fact observed 
by Castbk {Genetics and Eugenics, p. 137), who says that the character of 
stripes would appear to have disappeared in all domestic races of pigs, 
which are exclusively black, pink or white, or else black spotted with white, 
or red spotted with white. The only explanation of these longitudinal 
bands on the body would seem to be, that the determinants of their 
heredity are not entirely eliminated by improved breeds of pigs. 

Given that in the litter produced by sow No. I, eight out of nine of the 
young pigs showed red, or traces of red, coloration, it is evident that this 
sow possessed a chromosome character for the colour red. It has been stated 
that in Berkshire pigs red is hereditary, but it does not seem reasonable 
to conclude from this case that sow No I did not possess the factors for the 
3 colours black, while and red- 

A litter of 10 pigs were obtained from the mating of sow^ No. II with the 
same Berkshire boar. The sow had a red body spotted with black. She' 
also changed considerably in colour when over i year old; the red bristles 
on the abdomen and face becoming a pale yellow. The colour of the lit- ; 
ter of sow No. II was more uniform than that of the young of No, I; 2. of 
the pigs being red spotted wdth black — 4, black spotted with white — 4, red¬ 
dish black with white spots. There appeared to be a reversion in the co¬ 
lour dominance in the cases of sows I and II.^ In the first, black replaced 
red, as the ordinary’’ fundamental colour, and white spots took the place of 
the usual black ones of the cross Berkshire X Duroc Jersey. Iia sow No. II, 
which was of the usual fundamental colour, red with black spots, the 
white colouration w’-as recessive or inhibited by some other factor. In the 
case of sow No. I, the factor for the longitudinal bands on the body, which 
are found in the wild boar, may have prevented the expression of its red 
factor. The fact that this sow had a narrow red stripe on the back of the 
neck, leads us to suspect that this may have been the case. 

Colouration in the other crosses. — The following are the observations 
made by the writer as regards the colour obtained in the by crossing the 
different breeds.. 

i) Berkshire X Taniworth^ Red (darker than in Duroc Jersey) si.)olted with black. 

3) Berkshire X Duroc Jersey: Red (of various shades) with black spots. Black 
(rare) with white spots. 

3) .Berkshire X Yorkshire: White (uniform) — While with black spots (rare). 

4) Y:)rksMrc X Tamwortih: White (uniform) with reddish shade. . 

5) Yorkshire X Duroc Jersey: White (uniform) with reddish shade. ^ 

6) Berkshire X Chester White; While (uuiform) — White sx^otted with black, (larged 

proportion). : 
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These observations do not conjSrm the general opinion that the uni¬ 
form white of the Yorkshire breed is completely dominant as regards the 
red of the Tamworth and Duroc Jersey breeds. 

70 - The Horse in Portugal - montevio, ANkSTAcm, in tue Reinstu dg 

Medicina Veterinma, Year 16, No. 186, pp. 166-169. I 4 sbon, August, 1917. 

The breeding of beirao horses was fairly well developed in 1870; 
at that period, although retrograde, the breed was still plentiful on the 
Lisbon market, where it pro\dded nearly all the cab-horses. Afterwards, 
the “ beirao " horse quickly gave place to mule-breeding, and, in 1886, 
it was only bred in the plateau of C6a. 

All the Portuguese horses have the same origin, differences between 
the various breeds being due to different environment, attention, etc. 

The “ beirao ” horse may be distinguished from the related breeds in 
southern Portugal by: its small frame, rarely more than 5 feet high; a 
heavy fleshy head; badly placed and rather thick ears; squat shape; 
somewhat coarse hair; very crooked hind joints ; a coat where dark colours 
predominate. Those bred on the plateau of C6a', where they are better 
looked after, are better, being more stylish. 

The “ beuao '' horse forms a breed zootechnically distinct owing its 
origin to the special environmental conditions, such as: being bred in a 
granitic, mountainous, uneven region with the temperature varying round 
0 ^ C or still lower during more than half the year; total absence of the most 
simple care and attention, etc. 

71-Milking by Macbmery. —hopper, J. J.andNvrTERt. W.^mThc FifU must rated, 
Vol. XXVII, No. 10, pp. 755, 806, 810 and 812. New York, October, 1917. 

Since 1913, at the Kentucky Experiment Station, 30 cows a day are 
milked by machine. Occasionally, when through some accident to the motor, 
it is necessary to milk by hand, 2 men can milk the herd in i ^ hours, but 
more usually they need i hours, or 3 hours a day for the two milkings. 
With a machine the work can be done in 45 minutes, or i hours a day, but 
washing and attending to the apparatus before and after milking require 
another i ^^^ours. An expert workman can milk by hand as quickly as 
the machine, which takes 4 minutes to milk a cow, but, with the machine, 
two cows can be milked at once, add the milkers prefer the machine. 

Mechanical milking is advantageous with a herd of 30 cows, and the 
larger the herd, the more necessary it becomes. With a herd smaller than 
30 there is less to b i gained by the use of a machine. , 

The four machines at the Kentucky Experiment Station cost $ 568 ; 
in four years, repairs and new rubber parts have cost about 1 448. The 
electric power used costs about $ 3.90 a month or $ 1.56 per cow aimually. 
The combined cost of repairs for the machine and for power amount to 
$ 5.31 per cow per year. Possibly a small gasoline engine would decrease 
the expense. 

From data obtained from the Station and from the Elmetidorf dairy, 
where 400 cows are kept, it was seen that the lactation period was exten<ied 
from II to 16 months.; Frequently mechanical mlUring?^replaced by 
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hand milking during i or 2 weeks, during which little or no change was no¬ 
ticed in the milk flow. It should be noted that, unless the cows are carefully 
stripped by hand after machine milking, they dry ofi very rapidly. 

By hand stripping a small quantity of milk, varying from half a teacup- 
pul to half a pint, is obtained. Hand stripping has the advantage of allow¬ 
ing the condition of the teats to be observed ; it is carried out while the 
machine is milking another cow. To obtain perfect results the machine 
must work perfectly,faulty pressure may do harm, and the presence of blood 
in the milk may be attributed to it, but it is easily remedied.' During 4 years 
only 5 cows were found which did not take to mechanical milking. 

As many as 5 % of the cows in a herd may not be satisfactorily milked 
with a machine, but the other 95 % are accustomed to it after 2 or 3 milk- 
, ings. Milk was obtained with as few as 30 to 100 bacteria per cc., and the 
bacterial count rarely exceeded 2 000 to 4 000. The average bacterial count 
of station milk published by the Texington Health.Bbard for July was 500. 

The machines are cleaned with warm water, washing powder and a 
hard brush. The detachable parts are then rinsed and placed in an anti¬ 
septic solution. Just before milking, the teat cups and tubes are washed 
with water. Vigilance and care in cleanliness are absolutely essential both 
in machine and in hand milking. 

The advantages of mechanical milking may be summarised as follows: 
it makes the work easier and the workmen are better satisfied. It does not 
decrease the amount of labour required, but makes it less hard. 

pomTRY 72 - Poultry Feeding Tests in Hew Zealand, — brown, f. c. , in New Zealand Dcpmme^it 

of Agrciilhiu^hidmivm and Commerce^ The Journal of.AgncuUure, Vol.XlV, No. 6, 
46.1-468,1 fig, Wellington, June 20,1917. 

With a view to finding a substitute for wheat, which hitherto had been 
generally considered as an indispensable item of alayingfowl's diet, the New 
Zealand Department of Agriculture, in May 1915, instituted feeding tests 
at its Milton Poultry Station. The object of these tests was not to aim at 
high egg records, or high profits over the cost of production, but to ascer¬ 
tain, as far as possible, what results could be obtained by the elimination 
of wheat from the ration. 

The offals of wheat, pollards and bran were included in the dietary. 

The ist. year’s tests lasted from May r, 1913 to April 28,1916; 4 pens 
each containing 6 fowls took part: 2 of white Deghoms (pens i and 3), and 
2 of Brown I/eghorns (pens 2 and 4). One pen of each breed had wheat in 
the ration and the others none. 

The 2nd. year’s tests commenced on May i, 1916 and concluded on April 
30,1917, Pens I and 3 received the same dietary as in the precedingyear; 
in the case of pens 2 and 4, the only alteration was that lucerne-meal was 
substituted for pollard. It is interesting to observe that the leading pen, 
No. 4, received no pollard or wheat. 

Condmions. — Wheat and even pollard, are not indispensable in the 
‘ dietary of the heavy layer when oats and lucerne-meal are both substituted. 

, Hens in their 2nd year, with both wheat and pofiard eliminated from 
'the mtion, ,can produce a profitable number of eggs; imeat-and-bone meal 

•" ' ' 
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Poultry-Feeding Tests. 
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makes a good st bstitiite for boiled meat. The qiiantil}^ of meat-meal eaten 
is largely influenced by the nun her of eggs laid. This is indicated by the 
quantity of meat-meal ccnsiimcd by pen 4 (See Table). 

, A large quantity of meat-meal can be consumed by heavy-layirg stock 
without injurious effects such as ovarian troibks, provided Ihe meal is 
chiefly supplied in a separate hopper and kept always before the birds for 
them to pick at. 

Tuceme-meal is preferable to the chaff-hay form of lucerne as an egg- 
producer, and also as a labour-saver, steaming over night beirg unneces¬ 
sary. 

73 — Turkey Rearing in Italy. — Castbixari, a., in the GatscUa Agfana, Commercime e 

Itulusf.riali% Oygano del Consofzio delle Cattedre Amhulanti di Agyicolhim pev la Provincm 

d^Akssatidria, Year i, No. ar, pp. 141-1+2. Alexandria, Italy, November 15,1917. 

Among the chief breeds of turkey (Norfolk black, Cambridge buff, 
common black, English white, bronze), the best is the bronze, especially 
for its early maturity and weight producing equalities (on an average 35 lbs, 
for the mature, and 24 lbs. for the young turkey, cock; 25 lbs. for the mature 
hen and 15 for the young hen). Crosses have been made, particularly 
at Ravenna, between the white English breed (delicate flesh, but not so 
hardy as the common black) and the common breed, and excellent results 
have been obtained. The common turkey hen produces about 40 eggs a 
year if she sits ; if she does not, double the number may be laid. The hen 
can do three successive sittings of 30 days each without any harm if given 
abundant food ; according to her size she can sit 20 to 24 eggs, so that in 
90 days, from 60 to 70 turkey-chicks would be obtained per turkey-hen. 

The writer gives the following rules for feeding : 

No food to be given for the first 48 hours after hatching. 

First food: bread (even of maize) soaked in skim milk, mixed with 
I hard egg for 5 chicks and a finely chopped onion. 

Ten days after hatching, flour mash (maize, rye, etc,) mixed with 
:^ely chopped chicory, nettle aud onions. 

At about I month, a pinch of pepper should be added to the mash. 

At 2 months, always give cooked food, divided among 4 meals a day; 
later, 2 meals will suffice. 

During the critical period in rearing turkeyvS, seeds of hemp, flax, 
millet, rye. oats, wheat, mil cookei, should be preferred, as well as stale 
bread and waste meat; add a little pepper and chopped onion. ■ 

In fine weather, the flock should be sent to pasture. 

During fattening, which begins a month before sale, the time spent out 
at pasture must be decreased, and well varied food given, always cooked 
and salted; thus, give mash in the morning and grain in the evening (oats 
are very good). 

The following daily rations suffice for 20 turkey chicks ; the total cost 
of the first 2 is about that of the 3rd about 2 A ,; they are most 

suited for seasons when other fresh food is lacking, 

I. — Sfeiae 4 pattsi; cake, 4 parts; Oats, 2 parts (cooked and salted); 

[tJI-fS] 
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II , — Cooked potatoes, 8 parts; sesame cake, 4 parts; rye, 3 parts (cooked ond salted': 

— toicil s-?' lbs. 

III. — Kitchen wpste, cooked potatoes, 0 parts; maize flour, 4 parts (cooked and salted}: 

— total 5*2 lbs. 

- The common breed, when suitably fattened, will reach the following 
weights: male, 20 to 22 lbs.; female, ii to 13 lbs. An ri lb. turkey-hen will 
give : 62.5 % of meat; 8.5 % of bone ; 4 % of fat; 6 % of feathers ; 19 % of 
blood, viscera, etc. Turkey flesh contains, on an average : 55 % of water: 
20.6 % of nitrogenous matter ; 22.9 % of fat; i % of ash. 

Three hens and a cock were kept by a small household; 120 turkey- 
chicks were hatched, of which 90 lived and were reared. 

The accounts were made up as follows: 


, Expenses. 

Upkeep of 3 hens ... 19 s. 

Upkeep of i male... 6 s. 5 /f. 

Upkeep of the chicks for the first 3 months .... 1-20 s 

Cost of guarding while at pasture.Go .v'. 

Cost of fattening, at is. 2 ]^r head.* . ro 3 6. 

Total Eipenscs . . 313 s. 5 

Kfcejpts 

90 turkevs, averaging 15 Ih. each, i. f 1 350 lbs 

at IJ.4 d, per lb.. i 9. 2 

manure produced at 9 y% d, pet head . .. 71 s. 3 tl. 

fotiil receipts . . r ^95 s. 5 d. 


Total profit 1182 s. or £ iPo 2 5. 

74 “ Transmission of Richness in Silk and Hardiness in Crossing Silkworms. — 

Granoeon, B., in Comptes rendtts des Seances de VAcademic iTAgriculUm do Francej 

Vol, 3, pp. 888-8gi. Paris, October 10, 1917. 

*The author (ex-director of the sericultural Station of Nanisana, Mada¬ 
gascar) points out that, ih tropical countries, it is essential to rear hardy 
breeds, as the methods of the natives are not sufiiciently careful and larvae 
of all ages have to eat a mixture of 3’^oung and old mulberry leaves, owing 
to the method by wiich the tree is cultivated. They also have to bear‘a 
very high temperature and a moist atmosphere. 

There are very hardy breeds, especially in Bengal, but the larvae, which 
are quite small, only give a cocoon, with a very thin covering of silk. 

It seems impossible to combine the two characters hardiness and rich- 
mss in silk In Bengal very clear results were obtained on the trans¬ 
mission of these characters to the products obtained by crossing native 
breeds with improved European and Mad^ascar breeds. 

In all the crossings the silk-w^oims of the ist. generation distinctly 
have the hardiness of the mother and those of the' 2nd. and 3rd. generations 
a hardiness intermediary to that of the father and that of the mother. ,1^he 
larvae of the followdng generations gradually divide up into small, resist¬ 
ant larvae and large larvae with but a slight resistance which die out. 

; In all the crossings the larvae of the ist. generation have the richness 
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in Silk (if anything slightly increased) of "the pg,rent, male or female, which 
is richest in silk. Those of the 2nd. and 3rd. generation have a richness 
in sdk rather inferior to that of the Tst. generation, then individuals rich 
in silk gradually die out in the following generations. The dying out of 
these worms is caused by the climate and does not occur if the crossings are 
made at such an altitude as to attenuate the effects of the climate. 

These facts show that crossing a Bengalese female with a male of im¬ 
proved breed would give, in the first generation, silkworms having the 
hardiness of the Bengal breeds and the richness in silk of the European 
ones. Cocoons rich in silk would thus be obtained in a climate fatal to 
improved breeds. The two following generations might also give satisfactory 
results during a good part of the year. 

The difiiculty is to obtain, at the requisite moment, males of improved 
breeds, which must be kept pure. Moreover, if the larvae hatch out well 
in the first generation, it is a different matter in the following generations 
when a pol3rv^oltin is crossed with a monovoltin. All these difficulties 
may be overcome if there is a mountainous district near enough, which does 
hot require a journey of from 10 to X2 days (as is the case in Madagascar). 
In the mountains of tropical countries where the altitude is sufficient to make 
the climate temperate it is easy to obtain improved po]5Woltin breeds 
throughout the year. Moreover these‘breeds may always be obtained by 
crossings (followed by selection) between European monovoltins and 
polyvoltins of tropical countries. 

75 - The Appearance of "Accidental Bivoitins” in Univoltine Breeds of the Silk¬ 
worm. — Eecaillon, a.; r. On the Appearance of Accidental Bivoltins ” in XJnivoltiii 
Breeds of the Silkworm and the Explanation of this Phenomenon, in Comptas Rendtts 
4 es Simces de VAcadefnie des Sciences, Vol. ClyXV, No. 18, p. 603-605. Paris, Oct. 29, 
1917. — n* On the Special Characters Shown, at Various Stages of their Development, 
by Accidental Bivoltins ” appearing in the Mulberry Bombyx. No. 20, p. 683-685. 

Nov. 12, 1917* 

I. ''Accidental bivoltins” are 2nd. generation silkworms sometimes 
found among nnivoltin breeds. The author gives the following results of 
the obser\’'ations and e!speriments he has carried out on this supplementary 
generation, observed for a long time by breeders : 

i) In 1917, the nnivoltin breed, studied since 1914, gave 3 cases of 
bivoltism. , 

The first was that of the pair which matured earliest, and appeared on 
June 18. The fertilised eggs of this pair began to hatch 10 days after being 
laid (a fact which, normally, should only occur after 9 % months): About 
400 eggs were laid by the female, 377 of which produced larvae and a few 
only remained at the customary stage of normal nnivoltin eggs which hiber¬ 
nate ; to larvae died in-the eggs. . ■ 

liVo other females, born on June 21 and 27, whose copulation was 
prevented, laid eggs, some of which produced, a few days after being laid, 
larvae which died as soon as they hatched (i). 

(r) On tke aubjcct of partbogeuesis in the silkworm, see P, October, igi), No. 036, and 
M. November, rgi7, No. 1050. 
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2) In order to see whether temperature could cause bivoltism, experi¬ 
ments were made in which the cocoons, then the moths and eggs, of a uni- 
voltin breed were placed in a special room, the temperature of which wa j 
always kept at 25 to 30° C., i* e,, some degrees higher than that at which the 
eggs are usually laid. There were no bivoltins. 

3) It seems that the appearance of bivoltins may be explained as fol¬ 
lows : 

' a) The embryos, larvae, chrysalides, and moths from different eggs 
laid by the same female mated with a single male are far from being iden¬ 
tical either from a morphological or physiological point of view. The time 
required by the embryos to form within the egg especially, is very incon¬ 
stant. The remarkable difference between various indhdduals of the same 
parents is due to the fact that the ovules of a single female are no more 
identical with each other than are the spermatozoa of a single male. 

6) Direct action of environment is not the determining cause of acci¬ 
dental bivoltism. 

c) It is known that the action of cold, high temperature, brushing, 
electricity, and acids will cause ordinary univoltin eggs to hatch premature¬ 
ly. In the production of accidental bivoltins, however, it is oily a ques¬ 
tion of the direct and prolonged influence of the breeding conditions which 
acts on the composition of the eggs which are being formed, and doubtless 
also, on the developing spermatozoids. 

d) In the author’s experiments, the eggs kept for reproduction remain, 
during the first 3 months after being laid, at a temperature which is often 
as high as 30^ C. During winter the temperature is not below 5 or 6^. It 
is probable that, under these conditions, the univoltin enibr3"os are so in¬ 
fluenced that those which already have the capacity of transforming rather 
quicker than the others, have this tendency accentuated. From them 
are descended, in the following spring, moths whose progeny is more or 
less entirely accidentally bivoltin. 

^ Finalty, the author points out that this phenomenon must be gradual^ 
more marked in rearing if, from year to year, the moths which appear 
first are used for breeding, 

II, — " Accidental bivoltins ’’ seem to represent an important step 
in the scale of the changes that a univoltin breed may undergo to form 
a well defined bivoltin one, and, in order to help comprehension of the va¬ 
riations produced in t^ie species during centuries of rearing under different 
climates and which may still' be produced, the author gives the special 
characters of the bivoltins appearing in his rearings at all the stages of their 
development. 

a) The eggs of the 3 layings where the author observed cases of ac¬ 
cidental bivoltism were so poor in yellow colouring matter th at they appeared 
almost completely white. Their chemical composition was, therefore, 
different from that of ordinary univoltin eggs. -Consequently, the condi¬ 
tions' of rearing, when they cause the production of accidental bivoltins, 
first cmse changes in , the chemical composition of the egg, particularly of 
the vitellus’. ' ' . . ' . , ' 
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b) During the embryonic development of the accidental bivoltins, 
the colouration of the egg changes only slightly, owing to the small amotmt 
of colouring matter present. 

c) Contrary to the general belief, the author is of the opinion that 
most accidental bivoltins can be easily reared, breeding being normal, and 
that these larvae are no more subject than ordinary univoltins to the 
diseases, etc., that common^^ attack Bombyx. 

d) The author has noticed no particular difierence between acciden¬ 
tal bivoltins and normal univoltins in their other stages, i, e., as chrysalis 
and perfect insect. Copulation and oviposition were quite normal; the 
number of eggs laid by accidental bivoltin females corresponds with that 
laid by ordinary univoltins. 

76 - Methods of Identifying Silkworm Eggs Made Bivoltin hy the Action of Hy¬ 

drochloric Acid ; Investigations in Ilaly, — acqtja, c, in RmMconti deiv rsHtuto 
bacologico della R, Scnola di A gfi colt nr a in Porticij Vol 11, pp. 75-77. Portici, 1017 . 
Of recent years there has been a large demand for silkworm eggs for 
the summer-autumn rearing. Among the treatments to which the eggs are 
subjected to make them batch prematurely are immersion in a suitable di¬ 
lution of hydrochloric acid and exposure to electric rainIt sometimes 
happens that there are put on the market eggs said to have been treated 
electrically which, in reality, have only been subjected to the hydrochloric 
acid bath. The deception may be discovered by the following characters 
of eggs treated with hydrochloric acid: 

1) Dark brick-red colour inclining to a violet, almost wine, shade; 
the eggs remain this colour till just before they hatch, when they turn pale, 
finally becoming the same colour as ordinary eggs. 

2) Complete removal of the sticky layer which envelops the eggs in 
the natural state and enables them to adhere to objects and each other, 
Silkworm eggs treated with hydrochloric acid are not sticky and may easily 
be run through a narrow funnel. 

These characters are common both to the native yellow and Chinese 
breeds and to crosses between them. 

Eggs treated electrically do not change colour, but only become a lit¬ 
tle less dark and their colour is indistinguishable from that of other eggs 
with which they are compared. There is no effect on the sticky layer. 

77 - "Akino-nogesbl” {Lwtuca brev$rQsMs\ A New Silkworm Food Recently 

Discovered in Japan. — Le Monitmr de$ Year 55, Ko, 4870, p. 2. l^yons, 

December 8, 1917. 

Mr. .Err jiMA DAijiRb (chief of the Oi branch of the vSilk worm Institute of 
the Gifu Prefecture) has recently discovered that a plant '' akino-nogeshi “ 
■ (Ladma bre^rostris Champ.), is probably not inferior to the mulberry in 
silkworm feeding., .He^ otiained excellent results with this food; larvae 
fed omit from,the first stages gave, if anything, better cocoons than those 
on mulberry leaves. This discovery is of great value in districts where 
„ frosts injure the mulbei^ trees. As the plant in question is hardy and wild, 
^ ie^ to grow in the mountains or plains without any special Oare 
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78- Carp-Breeding in Transplanted Rice Fields: Experiments at Vercelli, Italy (1). - 

>IAR0AREIXI, A*?s/ro/^»»-i7,ye£ir VII, 1:9-20, pp 21S-253. Verceili, 

October 15 and 30, 19 

It is especially -due to the '' Societa vercellese di agricoltura ” that, 

“ for some 3 years, carp breeding is spreading in the rice fields of the province 
of Verceili. Although this new industry has not yet passed the experi¬ 
mental period; yet it has given very encouraging results. It should be re¬ 
membered that, besides its value, tire carp is an excellent help in combatting 
malaria, and destroying weeds by eating their seeds (Prof. Sopixo he.s found 
seeds of Glyceria Polygonum, Cypmis and Cliara, etc., in the intestine of 
the carp), as well as hindering their germination by agitating the surface 
of the soil. 

The rice-growing Station of Verceili has done much propaganda work 
for rice-growing by transplanting (2); this is why the Station advocated the 
trial of carp-breeding in transplanted rice-fields. Towards the end of Jtine, 
1917, mirror-carp fry, from Galicia, were placed in two plots of the Station's 
e:^erimental fidd, each plot measining about 6000 sq. yds. On July ir, 
180 small carp, each weighing from 16 to 19 gm. were added to the fry in 
one of the plots. Nothing |iirther was done, save to regulate the water 
supply. On August 26, the water was drained from the rice fields and, 3 
days after, the fish were collected and found to weigh from 150 to 180 gm. 
for the fry and 300 gm. for the small carp. The fish were put in a pond for 
the winter. 

The writer concludes from these results that carp breeding in trans¬ 
planted rice fields is possible if fry or young fish of i or 2 summers are used. 
On the other hand, the use of mature fish cannot be advised, seeing that 
the season is too far advanced when the wat^ has to be run into the rice 
fields (about mid-June). In comparison with the directly-sown rice field, 
the transplanted rice field ofers the following advantages: — freeer and 
quicker circulation for the fish, gi\dng easier feeding and quicker growth; 
the possibility of always keeping a constant supply of water; greater sav¬ 
ing of special work such as ditcMng, etc. The presence of carp in the trans¬ 
planted rice field causes no damage whatever, especially if the precaution 
is taken, when small, carp of i or 2 years are used, of not putting in the fish 
tin 10 or 12 days after transplanting, that is, when the plant is well rooted. 

79 - The Amazon Turtle as a Producer of Eggs, Meat and Fat. — tavares, j. s,, in 

Broicf'iit, Sm'ie de VuhjiirimiSoScic^UificOiYolXV, Part. VI, pp. 279-2^3, fig. 2. Braga, 

Kovember, 1917. 

^Turtles are extraordinarily abundant in the Amazon and its tributaries. 
The true turtle {Podocnemis expansa) is adult at about 10 years old;it is 
then about a yard long; the dorsal carapace will measure about 31 inches, 
while the body weighs from 26 to 33 lbs. As the carapace has no horny 
scales, like those of the marine turtles, it is of no commercial importance. 
The eggs and meat are utilised, however. 


(i) Sec also: F.' SupiNO, Carp-Breeding in Rice Fields in Italy, B., September, 1913, 
pp. 1333-133^^—■'{3) See\;B., rpu, No. 27 i. (Ml\ . 
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At the egg-lajdng season, the turtles appear in hundreds on the banks 
of the river and dig pits about a foot deep and 2 to 3 ft. wide, in which, 
after about a fortnight, from 60 to ‘140 white and almost spherical eggs are 
kid. The females fill up the holes with earth, which they afterwards smooth 
over to hide the place. Incubation is by the heat of the sun; shortly 
the young turtles appear and enter the water in search of food. 

The natives ('* cabocloshunt for eggs, testing the ground with a 
stake, until a hollow sound is obtained. The eggs are equally eatable whether 
raw or cooked. By a very crude process, the natives extiact a fat called 
'"turtle butterfrom the eggs, to use as food or for burning. The fat 
is sold in tins of about 40 lbs. at an average'price of ii milreis (24s. 8^^. 
at par). The turtle butter is mostly prepared in the regions of Upper 
Amazon, Jurna, Tefe, Rio Negro, Purus, Yutahy, Madeira, Solimoes and 
Javary; thousands of pound's weight are sent every year to the market at 
Belem de Para. 

Tortoise meat forms a great part of the food of the poorer classes; 
that of young animals is more appreciated, thus costing more, giving 
turtles are often sent to Europe, where the meat, particularly used for mak¬ 
ing soup, constitutes a very delicate dish. ^ 

The turtles are captured either by hand, by shooting with arrows, with 
hooks, or with nets. 

When the turtles are wandering along the banks of the river at egg-lay¬ 
ing time; the natives chase them and turn them on their backs. They are 
then quickly (10 to 15 minutes exposure to the sun suffices to kill them while 
on their backs) taken in canoes and kept alive in water, in enclosures called 
" currales'' surrounded by stakes to prevent them from escaping. The 
turtles are kept thus until sold or eaten. The price of an adult turtle, 
formerly very low, now varies from 5 to 20 miUeis (iis. to 45 s. at par). In 
addition to the true tmilt [Podocnemis the natives on the river- 

banks of the Amazon also hunt other Chelonians, such as; the tracaja ” 
{Pod6onemis du merihana); the "" kagado da matto " {Rhinemys msuta); 

jabutymachado " {Platemys platycephala ); " jabuty aperema " {Niciom 
functiilana) ; matamata " {Chelys fimbriata) ; and the ■" mussuau ” 

' {Cimsternum scorfioides), very abundant in the island of Maraj6. 

FARM ENGINEERING. . 

80 - Hie Tractor in Relation to the Farm and Its Machinery. — kranich, v. n. c., 
In the Tramaciims of the American Society of A^riculhml Enpneei^s, Vol. X,'No. 2, 
pp. loi- 108., Ames, Iowa, March, 1917. 

According to the writer, there exist, between the tractor and its envi¬ 
ronment, relations of three types : 

1) Relations to draft machines ; 

2) Relations to belt-power machines ; 

.3) Relations to the economics of the farm. 

These factors are all equally important, but, unless the tractor's utili¬ 
ty can be chvided equahy among them, it is not a success on the farm. 
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Draft machines, *— Considering the actual horse power required, plough¬ 
ing constitutes the heaviest work of farming, though not the longest in 
actual'hours of work. Milking requires at least an hour morning and even¬ 
ing for one man, which totals to 73 days of 10 hours per year. Ploughing 
on the average farm requires less than 20 days per year. Farmers often 
consider tractors as merely ploughing machines ; to this end the horse drawn 
.gang ploughs have been adapted for use with tractors, as the other farm 
draft machines will probably be. The disc harrow, the spring tooth harrow, 
clod crusher, etc,, are best used right behind the plough. 

Most of these machines are usually drawn by 2,3 or 4 horses; too much 
power would be wasted were they hitched alone to the tractor. Several 
of these machines should be combined, or one large machine should be con¬ 
structed, to form a sufficient load for the tractor. 

But it remains to be seen if that is desirable, for each binder or mower 
would require a man, so that the measure would defeat its usefulness* 
Moreover, the extra expense of these machines w'ould cost too much per 
unit of production. Again, the small tractor is limited in power, and the 
size of farm for which it is suited would not require 2 or 3 binders, mowers, 
or harvesters. Drawnng a manure spreader, a tedder or rake is ordinarily 
work for 2 horses. The tractor’s relation to either of these machines is 
questionable. The tractor can, of course do this work, but is it economical ? 
A spreader is empty half the time and then is not even a load for a 2-horse 
team. To draw 2 or 3 spreaders by a tractor might not be economical, 
on account of the time lost in loading, hitching and handling. Harrows, 
manure spreaders, etc., might be adapted to tractors, but it would increase 
the machmer3’' cost to the farm, as well as necessitating changes to provide 
accommodation for them. Would this be considered economic farming, 
and would the method lower the cost of production ? In the next few years, 
the tractor null certainly reach such a stage of development as to render it 
still more useful. Farm machines will be built in sizes to suit economical 
working of the tractor and they will be of better design and construction. 
The tractor does not need to replace all the farm horses, but it must replace 
some to prove its economic value. If the tractors replaces horses of value 
equal to twice its cost, it has served a great part of its intent. 

Belt-power Machines, — The tractor should he able to drive the belt 
or power machines of the farm ; but the tractor and the machines (grain 
separator, huller, saw, etc.) should be so arranged as to work at the maxi¬ 
mum capacity consistent with efficiency. Convenient belting should be 
provided as well as proper speeds without unnecessar}’' pulley-changing. 
A tractor suitable for belt work only would not be considered an economic 
.farm machine. It is probable that few of the gas or steam tractors used 
in the United States represent a profitable investment for their owners, for 
they remain idle so much of the 3’'ear, because belt work, primarily threshing, 
was their purpose. 

It is the variety of things done economically by the tractor during the 
year that makes for its close relationship to the farm and its machinery. 
If belt work is the principal aim, the portable engine will solve the problem 
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al: half the cost of a tractor, for most of the expense of the tractor lies in 
its transmission parts, which ar^ for draft work. 

Farm Economics. — The economic relation between the tractor and the 
farm in general is very important. Although closely related to the draft 
machines and power machines, the tractor may prove rather an expense 
than a saving, if it is not in proportion to the whole 'farm. Thus, an So- 
acre dairy farm, with 5 horses, would obtain no economic advantage from 
the purchase of a 15-30 HP. tractor, which, although of first-class construc¬ 
tion, would be more suited to a 600-acre farm. 

The tractor will bring about a new era in farm machinery. Its value’' 
is only just beginning to be recognised. Farm machinery will be rede¬ 
signed to meet the needs of tractor farming, as well as being constructed to 
give better and longer service. At present it is often of poor quality. It 
should work more efficiently, have a longer life, which would- give better 
profit and reduce the unit cost of production. 

81 - Machine Cultivation Tests at Noisy-Le-Grand, France ii). ringelmann, Max, 

in d’lvhjormdtions du Minisiere de, VAgrioulHire, Year 22, Nos 39 and 41, 

pp. 7“9 and 12-13', tables 7. Paris, September 25 and October 9, 1917. 

The author's second report on the trials at Noisy-le-Grand (France) 
deals with 12 machines indicated in the appended Table, which summar¬ 
ises the results of the work car*ried out. 

As a supplement to the special trials in 1913-1914,1915, 1916 and 1917 
. (which concerned-. 63 machines) the writer formulated a number of conclu¬ 
sions^ the chief of which are given below. 

The weight of the tractors should not be more than 6160 to 6600 lbs.; 
such machines aie easy to handle and give an average tractive effort of 
from'1320 to 1540 lbs. Above such a tractive effort, the machines do not 
last long, the axles are strained, thus resulting in greater wear and tear, with 
a reduced length of life. 

When the work (breaking-up or deep ploughing), requires a tractive 
effort of more than 1320 to 1540 lbs., recourse should be had to a winch 
tractor. 

To provide for good steering, about one-third of the total weight should 
be carried by the steering wheels and two thirds on the driving wheel or 
wheels. Two steering wheels are nlore effective than a single one. 

The weight of the tractor in relation to the width of the wheels should 
not be more than 170'to 180 lbs. per in. of tyre width (figure obtained and 
checked at the trials). Neither the width of the tyres nor the diameter of 
the driving wheels (43 to 55 iios.) should be increased too much. 

In the case of exterior transmission to the driving wl^el or wheels 
(gears or chains) a clearaiice of at least 10 to 12 ins. should be left between 
the ground level and the lowest point of the drive or gear box. 

A differential should be dispensed with, one driving wheel or 2 driv- 
' ing placed dose together being used instead. With one driving wheel 
in the furrow and the other on the unplotighed land, the strain falls 

j’V Koyember 191,7, No. 1051. {Ed.) 
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constantly on one side of the differential, one of whose gears wears more 
quickly than the other. 

As regards grips- fixed to the driving wheels strakes of various forms 
damage the ground much less than grouts and other types of grip which 
tend to pack the soil. 

The strakes should run on the unploughed ground; turning the last 
strip of ground destroys the compressed part, which does not take place 
when one of the driving wheels runs on the furrow-bottom; in this last 
case, the packed parts covered in ploughing remain unchanged in hard 
blocks; this difficulty does not occur in sandy soil. One driving wheel 
may run in the furrow, but it is inadvisable. 

Motors of 20 to 25 HPi, with several cylinders of the automobile type 
and running at high speed, are preferable. 

The circulating pump should be gear-driven, while the fan should be 
driven by a belt. 

Endless-track devices (caterpillar treads) should be avoided on account 
of the difficulty of steering and the rapid wear of the many articulations. 

The front-bogie tractors act almost like motorploughs; steering the 
driving wheels is difficult on account of their weight on the soil, especially 
if one wheel, provided with grips, rtms in the furrow. The steering of the 
wheelbarrow type of motor plough is also difficult. 

The double-brabant windlass plough, which has been largely tested, 
is of interest for average cultivation. 

With a pull of from 1320 to 1520 lbs., an average speed of' 3250 yds. 
per hour seems suitable ; the speed may be increased up to 4306 yds. per 
hour, but on further increasing it, steering becomes difficult and the' trac¬ 
tion of the implement becomes too heavy. Under similar conditions of work, 
period, soil, plough, the tractive effort increases from 100 to 118 when the 
speed increases from 1 to 2.5 

The use of the tractor is best suited to furrow lengths of not less than 
500 feet. The time required for turning is about % a minute (20 secs, with 
a good driver, i minute with an unexperienced man). 

Two men are required: i mechanic on the tractor and an ordinary 
assistant on the implement being towed; this latter does not eixclude auto¬ 
matic lifting. 

More than 50 minutes of actual work per hour cannot be relied upon' 

A traction buffer should be placed between the .tractor and the imple¬ 
ment being towed. In this way an economy of 33 to 54"% is gained on the 
starting-pull and 19 to 30 % on the average tractive effort, which only affects 
a part of the hourly consumption of the tractor while reducing the wear of 
the machinery. 

It is worthwhile hitching a harrow to the plough for ploughing before 
autumn sowing and for that of spring. 

The great advantage of the tractor, resulting from the area it can covet 

horn, is that the farmer can immediate utilise the favourable oppottu- 
. mty fqt ptoughing. 
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The tractor is used to best advantage on furrow lengths of from 3250 to 
5000 ft., in fields with slopes of not more than 7 or 10 %. 

Travelling by road should be reduced as far as possible, unless the grips 
are removed from the driving W'heels, and other p^recautions taken. 

S2 - Machine Cultivation Trials at Bourges, France, in 1917 . — dessmsais, r., in 

the Journal d'AgricuUurc Pratique, Ye.a.r Si, No. 23, p. <50 Paris, November 15, 1917. 

The departmental Syndicate for machine cultivation of Cher has car¬ 
ried out ploughing tests with tractors in September 1917, near Bourges, 
France. M. E. Rabat^, Director of agriculture for the department of Cher, 
noted the following results : 


Tractor 

HP. 

Average 
depth 
of work, 
in cm. 

Area 
ploughed 
per hour, in 
sq. metres 

^ Petrol 
used per 
hectare, 
in litres 

Cubic metres 
of 

earth turned 
per litre 
of petrol 

Mogul. 

16 

17.2 

2 bi4 

2360 

1 738 

Titan. 

20 

19.0 

3 52S 

21.25 

89.4 

Case ... . 

20 

17.0 

925 

! 28,23 

1 bo. 2 

Avery.'. 

16 

185 

I 707 

21.15 

87.1 

Emerson. 

20 

18.0 

2 604 

32.90 

54-7 

Gray. 

30 

17.0 

3 255 

27.20 . 

• 62.5 

Moline .. 

12 

17,0 

2 092 

29.00 

58.6 

Globe. .. 

18 

57-0 

2 190 

43.90 

38.7 


In these trials the furrow length varied betw^een 728 and 998 ft. 

The Case, Aver3% Moline and Globe tractors each towed a 2-furrow 
plough ; the Mogul, Titan and Emerson tractors towed a 3-furrow plough; 
while the Gray tractor towed a 4-fitrrow plough. 

83 - The Cost of Fuel u^ed by Tractors for Ploughing, in Canada* — Atwood, chare.es 

in y/k’ Cantidiau rifrcslii.U'maH and Farmer, Vol. XNIl, No. p. 32. Winnipeg, 
Canadri, October, rc)i7. 

The writer has used a kerosene-burning tractor of 8-16 HP. on^a 
2Q0“acre farm for all cultivation work and for working a hay-press and a 
chop-cutter. 

The tractor worked 67 days during a period of 3 months; the number 
of working hours was 403, or 6 hours a day. 

The work was done on a heavy loam soil, where 3 ploughs are a maxi¬ 
mum load for the tractor used (a small size one), and where, without a 
good operator, 2 ploughs could be handled to better advantage and less 
overload to the engine at moments of extra stress. The costs per acre 
are given below. 

’ In the spring cultivation the tractor pulled two 8-ft. disc harrows and 
a lo-ft harrow. ' -. 

To work an acre required 38 minutes, the cost^ for fuel and lubrica- 


7 
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tion being i8 ^ cents per acre. Very few repairs were necessary during 
the first year of operation. 


Work. 

Cost of fuel 
and lubricant per acre. 

Time required 
per acre. 

] 

Sprixia: ploughing (maize stubble) ,.. 

$ 0.27 

I hr. 12 uiiu. 

» » » » (clover sod) . 

$0.31 

I hr. 24 min. 

Early autumn ploughing (oats stubble) . . . 

$0.27 

I hi. 9 mtn 

r^ate autumn ploughing (oats stubble) . . . 

*0.30 

I hr. I r min. 

Eate autumn ploughing (wet, maize stubble). 

$o.<to 

I hr 30 min. 

December ploughing (clover sorl) . 

80.36 

I hr. 42 miiivS. 


84 - The "Motoeulteur”, Built by the "Societe La Motociilture Fran^aise*’, — 

Fremier, Victor, in Le Genie Rural^ Year 9,-No. 69, New Series, No. 9, pp. i-s, figs. 3. 
Paris, igiy. 

The ** Motoculteur which took part in the Noisy-le-Grand trials, 
is the 30 HP. 1917 type embodying all the latest improvements. 

The frame properly so-called is formed by what might be called the 



F%. I. — The “ Motocultexir working while mounting 3 , 14 % slope. 


i) In the Notes de Culture Mkanique by Dr. CHAtrvBAn(Eibnirie Baillito, Paris, 19x7), 
there are described 4 types of " MotocUlteurs ** constructed by the Society KoTOCOi*- 
TuRE PRAXSEpaisB,BoulevardHausmatm 41,Paris. These types ore: i)Maraicher; weight, 
440 lbs.; 4-5 KP*; price, £ 80; 2) Vigneron, weight, 3 300 lbs.; 16 HP.; price, about £ 200 j 
3) for largEe scale work; weij^ht, 4 400 lbs.; 30 HP,; price, £640; 4) for large scale work; 
weight, 5 060 lbs.; 40 HP.;'price £ 600. 
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telly of the machine; which contains and protects the machinery work¬ 
ing in a bath of oil. There is no external greaser. The total length of the 
machine is 13 feet, the wddth being 5 ft. 3 in. The machine (fig. i) is car¬ 
ried on two driving wheels and a single steering wheel; it is very stable as 
the centre of gravit}^ is very low, being situated a little forwards of the driv¬ 
ing wheels. The latter are of 47 in. diameter, and are xdaced at a point 
of the total length. The motor is 4 cycle, 4 cylinder and gives, at 1000 
to 1250 revolutions, from 30 to 35 HP. (bore 90, stroke 170); it is provided 
with a governor. The carburettor includes an automatic air-filter; the 
fuel consumed is 0.4 litres per HP.-hour; the tank holds 60 litres. 
The magneto is enclosed and completely jjrotected from dust. There is 
is a friction coupling and 4 gears giving speeds of 15, 25, 36 and 59 inches 
per second respectively, as w^eH as a reverse. 

As is Shown in fig. 2, the rotary apparatus of the “ Motoculteur ” is 
placed behind ; there are 2 speeds (150 and 180 revs.) w^hich allow of 



Fig. 2. — Diagrammatic side-view of the 
** MotociUteur shewing the rotary apparatus. 


regulating the w^ork according to the soil and the type of tilth that is 
required. The transmission to the apparatus is by a central, universal Joint 
drive. 

The machine turns in its own length (in a circle with a radius of less 
than 10' ft.) and, having no differential, turns on the free interior driving- 
wheel. The machine guides itself when travelling in a straight line, so 
that the driver can descend from the machine, if necessary, and walk along¬ 
side to examine the work, etc. The 1917 t5p)e of “ Motoculteur can per¬ 
form two functions: i) by means of its extensible rotary apparatus, work the 
soil completely, producing a uniform tilth over all the layer worked in a single 
journey and in widths of from 59 to 71 ins.; 2} without its rotary apparatus, 
work as a tractor, towing all the usual farm implements, including multiple 
furrow ploughs or digging brahants. 

The rotary apparatus, tearing at the soil in the direction of movement 

l%4 
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can, even in a loose, damp soil, ascend with its ordinary wheels slopes of 
more than 15 %> when fully working. 

On the other hand, when used as a tractor, removable strakes giving a 
good grip are provided for the driving wheels ; in addition, when its normal 
weight does not exceed 4000 lbs, extra weight can be given by means of 
sacks of earth or lead bars of 1100 to 2200 lbs. In this state the machine 
gives, in suitable ground, a draw-bar pull equal to 50 % of its total weight, 
or 1980 to 2640 lbs. The gears are designed for such strains. 

Thanks to its lightness, the machine can work' with its rotary appara¬ 
tus in all fields, even on deeply ploughed land, with a single turn, and it 
can prepare such land for sowing much better than scarifiers and harrows. 
On solid land, the machine can produce a loose tilth of from 2 to ii or 12 
ins. deep, according to the speed at which it moves. This type, at any 
rate, is not designed for deeper w^ork, but it can carry it out as a tractor by 
towing a digging brabant. 



Pig. 3, —Tile **Motoculteur ” worldiig as a tractor. 


In normal soil of ixo to 132 lbs resistance, with a width of 1300 to 1625 
feet, the machine is guaranteed to yield per hour of actual work (complete 
work and with a single turn of the rotary apparatus) as follows : 

j) at least i Soosq. yds at 9 to 13 ias, deep (isi. .speed forward} 

, 3} » , » , 3000 » » 7 to 10 » ' » speed fomard) 

mr '' *' 
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3) at least \ 800 sq yds» at 5 to 7 ins. deep {3rd. speed forward) 

4) » » 7200 » '» » 2 to 3 » » (4tli. speed forward) for hoeing, 

ploughing-up stubble. 

In practice, deducting stoppages and the usual losses of time, the 
machine will perform: about 3.25 acres of hard digging-work, either loosened 
or brabant-style; about 6.25 acres of average work, tillage or ordinary plough¬ 
ing with a 3-furrow plough ; about 15 acres of hoeing or ploughing-up of 
stubble. 

The working tools each consist of a claw and a spring, fixed together 
on the rotating axle, without screws or bolts ; the}?' are interchangeable 
and easily replaced if broken. The wear of the claws depends on the kind of 
soil; in rocky soils or for certain work it is advisable to use the machine as 
a plough-tractor. 

The “ Motoculteur ” is provided with special seeders, and it ploughs, 
harrows down, sows and rolls all in one turn (cereals, maixe, beets, etc.). 
It can be used for planting potatoes, the fertiliser being sown simultaneous¬ 
ly, When standing at the farm, its engine drives the fixed farm machinery. 
A single workman is always sufficient to drive the Motoculteurno 
matter what the work is. - . ' 

According to M. Fr^mier, the work done b}" the '' ]\Iotoculteur 
seems to be all that could be desired from the point of view of modern 
agricultural science. In a single turn, it will obtain that uniform struc¬ 
ture in the whole layer of earth -worked that is necessary for a perfect seed 
bed. According to the crop, and according to the soil, be it dry, wet, or 
even pebbly, the size of the clods and the fineness of tilth required are 
easily regulated. When the soil is covered with a normal layer of f arm3^ard 
manure,'the machine mixes it intimately with the soil throughout the culti¬ 
vated layer, thus favouring nitrification. Onl}" a small part of the long¬ 
er straws and residue remains visible on the surface. As for other fer¬ 
tilisers and dressings, the motoculteur mixes them evenh’ throughout the 
cultivated la^^er. If the machine is used on land covered with vegetation 
(lucerne, mustard* vetches, lupins, etc.) or stubble, it tears'the plants to 
pieces and buries the fragments. However, for such work which is heavy 
on the engine, sharper claws placed closer together should be used. 

85 - Howard’s ** Imperiar’ Disc Harrow. — The implement atnl Meichim^y Revuw, 
Vol. 43, No. 5IJ, p. 723, 1 %. noniloii, November i, 1917. 

The Imperialsteel disc harrow, illustrated below, is constructed 
by Messrs. J- ^ F. Howard, of Bedford, England. The transport wheels 
at the rear of the implement can be easil}^ raised during working, and, con¬ 
versely, the harrow raised for travelling. By a lever, the discs can be 
adjusted to suit the peculiarities of the ground. The foie-carriage pos¬ 
sesses a rocking movement from which great advantage is derived on rough 
and rocky land. This disc harrow is suitable for attaching behind a plough 
towed by a tractor. It is made in four widths, with 12, 14, x6 and 20 discs 
of either 18 in. or 20 in. diameter. 
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Howard’s Imperial Disc Harrow. 

86 - Mower for Gathering Kelp, in the United States. — See No. 19 of this Review, 

87 - The Baldwin Standing Grain Thresher. — Farm inphment News, Vol. nnxviii, 

No. 79, p. 25, I fig. Chicago, September 27, 1917. 

This machine, reproduced below, does not head the grain, but draws 
the heads into a threshing cylinder which shakes out the kernels and leaves 



The Baj&dwin’ Stanaiiig Grain Thresher 


[SS-St] 
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the straw standing uncut. It handles a 12-foot swathe. The machine 
is drawn by horses or a tractor, but the operating mechanism is driven by 
a JVankrsha motor. All the gears are enclosed and Hyatt roller bearings 
are used extensively. 

The grain is delivered into sacks by the machine. One or two men suf¬ 
fice for attention. In regions where there is little fear of lodging and where 
all the grain ripens at the same time, the machine should save a deal of 
hand-labour. 

A number of the machines are already in use in western Nebraska, 
Kansas and Texas. 

88 - The Rebuffel ‘‘Olive Gleaner”. — Rebvrfel, a., in RepubUque Fvan^aise, Office 
biational de la Propriete Industrielle^ Brevet d"Invention No. :^8.i56o, i p. -f ^ iigs 
Published at Paris on October iS, i 9 i 7 « 

A new apparatus, called the Olive Gleanerfor rapidly collecting 
fallen olives. 

The appended figure shows the longitudinal section of the apparatus, 
as well as the upper surface of the handle. The device consists of a small 
board D bearing a number of points F, through which a lattice ejector E 



vrorks on pressing the lever C to the handle B, By means of the spring R, 
the ejector-lever takes up its former position on releasing the pressure, 
The spring S, whose pivot G is fixed to the handle B, is attached to the 
lever by a screw Q ; the action of the spring is helped by the mortise M. 
The heads of the points F of the piece D are held in position by a plate 5 , 
placed under the upper board D ; these two boards are fixed to the handle B 
by both back and front sides K and U respectively, leaving a hoUow, T, be¬ 
tween them. The ejector B is fixed on the lever by a screw P passing 
through its end and held by a wedge piece, 
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To use the apparatus, it is taken in the hand, the points turned to¬ 
wards the soil. The olives are collected by striking them from above down¬ 
wards, when they are- pierced by the points. When the point.s are fuH of 
olives, the apparatus is held over a basket, and on pressing the lever, the 
ejector moves up and removes the olives, which fall into the basket. If 
there are great numbers of fallen olives, the workman may use a second 
apparatus for the left hand. 

89 - The Alpha Apparatus for the Discovery of Metallic Objects in the Soil. — 

Lc Genie Civil, V0I. JyXXI; NTo. 19, pp. 313-313, Jfig. 2. Paris, November 10, i<)i7. 

From the data of M. Gupton, who devised a machine for tracing 
projectiles buried in the soil, M. Chanoit, Engineer, of Villeneuve-Saint- 
Georges, has constructed a new Alpha '' apparatus (so called because of 
its A-sliape), by means of which a 75 shell buried 16 to 20 ins. in the soil 
may be located. 

By means of the apparatus, any metallic object weighing 22 lbs and 
buried up to 20 ins. deep in the soil may be located. 

The apparatus, based on the principle of the Hughes induction balance, 
consists of 4 exploring doils wound two by two round two horizontal plates 
or circles of wood of 24 in. diameter and suspended at the ends of two 
wooden arms inclined at 45° towards the soil, and held firm by a cross mem¬ 
ber. The parts are all jointed. The centres of the plates are about 59 
ins, apart, so that the apparatus controls a distance of about 82 ins. The 
regulating device is placed on the angle formed by the two inclined arms; 
it includes two enclosed coils, connected to the two rolls of wire fixed on the 
plates. Ordinary telephone receivers, carried by a telephonist's cap, are 
used as detectors. 

A pile of 2 or 3 elements and a Ruhmkorff coil with a trembler provide 
the current. Both induction coil and pile’are contained in a portable box, 
and joined to the exploring apparatus by long wires. Such as it is at pre¬ 
sent; the apparatus indicates the presence of a metallic mass buried about 
20 ins. in the soil by means of the resonance of the telephone. As yet, such 
objects can only be discovered at a slight depth, but experiments are being 
carried out to increase its efficiency. 

The instrument is light and easily handled, being entirely constructed 
in wood. It can be partly unmounted and folded to assist its transport. 

90 - Beview of Patents, 

Tilla<*e j\JnchiHc^ and Impicmvnts. 

Canada 177933. Harrow. 

Eraiice ’ 484 471, Device acljustiug automalically the beam iu the fore-carriage of 

a double brabant plough. 

Netherlaads 2205, Sugar cane stalks covering'plough. 

Switzerland^ 72 283. Tractor plough.' 

tTnited-Kingdom 109 340. Cultivator. 

. 109 446. Cultivating (motoi4>2ough). 

109618. Plough (for mechanical traction). 
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United Slates i 239 559 — i 240 045? Tractor ploughs 
I 239 627 Harrow tooth. 

, I 240 087 — I 241 530. Gang ploughs. 

I 2-^0 542. Rotary harrow. 

I 241 033 — I 241 064 — I 243 203 — I 244 165. Harrows. 

I 241 046, Rotary wheel-harrow. 

I 241 094. Method for renewing wornout plough points. 

I 241 173. Tilling machine. 

I 241 3S2. Cultivator. 

I 241 774. Flexible disc harrow. 

I 241 775. Flexible frame harrow-cultivator. 

I 242 128. Cleaning attachment for harrows. 

I 243 072 — I 243 833 — I 244 374. Ploughs. 

I 243 758. Subsoil and grubbing plough. 

I 244 016. Harrow and truck. 

I 244 395, Seat attachment for riding harrows. 

/; yigation. 

United States i 239 692. Water elevator. 

Manuyes and Manures Distributors, 

United-Kingdom 109 575. Manure distributor. 

109 671. Fertilisers (Process for manufacture of organic fertilisers). 

United States i 242 705 Manure spreader. 

Drills and Seeding Machines. 

Canada 178013, Gram box for drills. 

178 014.'Foot cup for drills. 

United States i 339 599. Device and method, of preparing seed beds. 

I 240 227. Seed planter. 

I 240 529 Potato planter. 

I 242061. Fertilizer-distributor and planter. 

I 2}.3 541. Maize planter, 

I 243 560. Grain drill. 

Various Cultural Operations. 

Canada 1 77 994 - Wceder. 

United States i 239 945 — i 243 970. Cultivators. 

I 240 08S. Combined ridger and blocker. 

I 243 046. Cotton chopper or blocker. 

Control of Diseases and Pests of Plants, 

Canada 177928. Animal trap. 

178041. Insecticide. 

France 484 796, Chemical preparation for the rational treatment of fungous di¬ 

seases of plants. 

United-Kingdom 109 060. Animal trap. 

United States i 339 50X, Insect killer. 

I 239 684, Boll-weevil destroyer. 

I 240 736. Device for catching boll-weevils" 

I 244 069, Animal trap, 

- PeaperSj Mozoers and Other Harvesting Machines. 

Canada 178015. Harvesting machinery. 


{»»] 
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France 484 560. Olive gleaner (i), 

Switzerland 76395. Motor mowing machine. 

United-Kingdom 109 027 —109 635. Reaping, and mowing machines. 

109 094. Swath turner. 

109 116. Lawn mower. 

109 250. Flax pulling machine. 

United States i 239 570. Cutting apparatus for mowers. 

I 239 614. Cotton harvesting and cleaning machine. 

I 239 621. Adjusting mechanism for shocking machine. 

I 239 685. Row-binder. 

I 239 686. Lawn rake. 

I 239 763. Hay rake attachment. 

I 239 767 — 1 242 761. Cotton harvesters. 

I 239 791. Grain binder deck. 

I 240 028 '— I 241 490. Grain harvesters and binders. 

I 240 128. Fruit picker. 

1 240 16.^. Maize harvester and ensilage cutter. 

I 240 361. Mowing machine. 

I 240 424. Wind shield for har\^esters. 

I 240 847. Maize harvester. 

I 241 096. Side delivery rake. 

I 241 19S. Harvester for cabbage and similar plants. 

I 241 325. Ensilage harvesting machine, 

I 241 452. Header attachment for tractors. 

I 242 112. Shocking machine. 

I 242 240. Binder locking mechanism. 

‘ I 244 074. Swath divider for harvester. 

I 244^^52. Combined harvester and thresher. 

I 244 341. Basket for lawn mowers. 

Machines for Lifting Root Crops, 

United States i 239921. Potato digger. 

I 239 935. Peanut and potato harvester. 

I 240 955. Beet harvester. 

I 241108. Root harvesting machine. 

I 241 761. Beet topping machine. 

I 343 898. Potato-digging attachment for ploughs. 

Threshing and Winnowing Machines. 

United States i 239 923. Potato separator. 

1240999. Bean separator. 

X 241 028. Threshing machine, 

1 241 045 — I 243 384 — I 243 528 Grain separators. 

I 341 980. Recleaner structure for the threshing machine. 

and Implements for the Preparation and. Storage of Grain, Fodder, etc. 
Switzerland 72 284. Device for regulating the fermentation in stacked fodder and 

particularly in hay-stacks. 

United States 1 239 871 — i 341 54S —i 241 981 — i 241 035. Hay presses. 

I 240935. Elevator for silos. 

1 242 813. Hay stacker., 

(i) See description and ^lustrations of No. 88 of this Review, {Ed.) 
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I 243 570. Automatic binder attaclunent for hay presses. 

I 243 754. Tamping device for siios. 

Traction and Steering of Agricultural Machinery, 

United-Kingdom 109 960. Motor tractor. 

United States i 239 603 Cushion spring for 3 wheeled* tractors. 

I 240 338 — 1 240 4S8 — I 240 650 — I 240 761 — I 240 782 — I 241 034 — 

I 241 617 — I 241 766 — I 242 555 — I 243184 — 1243 598. 
Tractors. 

I 240 758. Plough draw-bar head and leveler for tractors. 

I 241 446. Variable speed gearing for the reels of agricultural machinery. 

I 243 019. Tractor implement controlling mechanism. 

I 243 414. Tractor attachment for automobiles. 

I 243 704. Plough hitch mecaiiism. 

Housing of Livestock. 

United-Kingdom 109 865. Horse shoe. 

United States i 240 437. Hog feeder. 

I 241 495 — 1 243 127 Hog oilers. 

I 243 689. Feed-trough. 

• Poultry Farming. 

76 398. Incubator. 

I 239 637. Brooder. 

I 2 (.3 707. Regulator tor incubators. 

Bee Keeping. 

United States i 2*39 536. Bee shipping package. 

Industries Depending on Plant Products. 

Canada 177 934. Flour mixer. 

178405. Paste production. 

Netherlands 2176, Process for manufacturing a dried food product from wastes 

of potato-flour mills. 

2 185. Apparatus for extracting potato-flour from a concentrated juice. 
United Kingdom 109 693. Drying tea. 

United States i 239 555. Process of treating rice and products thereof. 

T 244 038. Fruit slicing machine. 

I 244 219. Flour mill machinery 
1 244 429 Drying room for cereal pastes. 

Dairying. 

Switzerland 76 332. Device for cleaning cream separator bowls, 

76 333. Chiiru. 

76481. Butter luaking ajiparatus. 

United-Kingdom 109 471. Apparatus for drjnng milk, etc. 

X09 589. Centrifugal separator. 

' 109 638. Milk sterilizing apparatus. 

United States i 339 471. Milk powdering machine. 

I 239 923. Milking machine teat-cup. 

I 240 763, Milking machine. 

I 243 788. Cheese shelf. 

[»«] 
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Fann> BidltUngs und Eqiiifoment. 

Canada 178381. Wiie stretcher and splicer. 

United Stoles i 240 135 — i 244 220. Silos. 

I 243 8:0. SihKloor 

Vanoits. 

United'Kingdom 109 907. Rotary pump 

109961. Centrifugal pump. 

United States i 241 305. Horse collar. 

RURAI, ECONOMICS. 

91 “ The Milk Producer’s Problem in the United States.— oilletxe,!, s (iav,a state 
College), in Hoayd's Dairyman, Vol. EIV, No ir, pp. 32p Fort .Atkinson, Wis., Oc¬ 
tober 5, 1917. 

There is no industry which is suftering as severely in the present crisis 
as that of milk production, while one-hfth of the total food supply of the 
Uinted States is the dairyman's task. 

The accompanying table shows the aveiage price which the dairy farm 
operated by the Iowa State College was compelled to pay for feeds during 
the years July i, 1914, to June 30,1915, and July i, 1916, to June 30,1917, 
as well as the market quotations of the same feeds August i, 1917. It 
shows that in the two year interval the price of feeding stufis has increased 
from 70 to 205 %, as in the case of corn. Alfalfa hay is not quoted, but it 
will reach the highest price this winter to which it has ever soared. The prob¬ 
lem of the dairyman, therefore, seems to be the utilization of feeding stuffs 
that have increased 100 to 200 % in cost for production of dairy products 
that are selling for only 25 % more than formerly. 

Dairy farming has never been noted for large returns; its popularity 
is based upon the certainty of the income, usually at a small profit. Now, 
the great increases in the cost of production brought about largely by the 
rise in cost of labour, increased value of cows and price of feeding stuffs 
transform the profit to a loss. The relief must be sought principally in : 

1) Iligber prices for product. ^ 

2) Kliminatioii of the boarder cow, 

3) B)conomical selection o£ concentrates. 

Of these factors the first one is of primary importance and will be 
achieved through education of the consumer and organization of the 
producer. The second factor determines the degree of profit of the dairyman 
regardless of the price received for the product. A-too large percentage of 
k>arder cows will make any dairy a financial liability. The last factor is one 
which varies rather widely with the locality, season and year. While rough- 
ages are much more expensive than formerly they are still the cheapest source 
of food nutrients. In those herds which are kept for commercial milk 
.production the more limited use of concentrates is the practical policy to 
pursue. , Silage is a cheaper source of energy foi all kinds of dairy stock than 
alfalfa and no dairyman with even a small herd can afford to be without 
it because of its succulence, palatabilit}^ and economy* 

[mi] 
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Prices of feeding stuffs per cwt 

July I. 1914 July I, 1916 August i, % 


Feed 

June 30, 1914 June 30, 1917 

1917 

increase 

Corn meal. 

>. • 81.325 

$2.25 

$ 4.65 

205 

Bran. 

I 13/5 

1-73 

2.65 

132 

Cottonseed meal . . 

1.50 

2.10 

3.00 

100 

Oil meal. 

148 

2.28 

3.25 

lly 

Ground oats. 

. . . 1.156 

2.24 

2,60 

124 

Gluten feed. 

. - ■ 1.35 

I.S6 

3.15 

133 

Unicom. 

. . . I 60 

- 

2.75 

71 

Alfalfa hay. 

. . . 0.80 

. 1.20 

— 

185 

Corn silage. 

0.17s 

0 30 

0 50 

- 

Dried beet pulp . . 

. . 1.25 

- 

— 
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92 “ EcoBomic Relations between the Tractor and the Farm. — See No. so of this 

Review^ 
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93 - Methods for Determining the Adulteration of Wines.— mioLONoo, I'oo, in u sia- 

zicni SperinmiUli Agraric Halianc, Vol. L, Pt, 6-7-8, pp. 315-361. Modena, igi/. 

The chief methods for determining the adulteration of wine are examined 
separately. 

The essential condition which any such method must fulfill is that it 
must be possible to distinguish clearly between natural and adulterated 
wines so that the dividing line includes all the natural wines and these wines 
only. Up to the present no method has been found fulfilling this douHe 
condition; each of them, while answering to one of the conditions, sacrifices 
the other more or less. 

In order to determine the true value of the various methods the author 
examined 560 natural Italian wines, using analytical data supplied by the 
publications of the Italian Ministry of Agriculture, 

The author gives a table on which are 2 curves interpreting the various 
methods examined, the alcohol content of the wines being represented by 
the abscissae and their acidity expressed as grammes of tartaric acid per 
litre, by the ordinates, 

Gauthier's method. — The total alcohol -f sulphuric acidity must 
exceed a minimum value, fixed by Gauthier at 13, and reduced by the French 
Committee of Arts and Manufactures, to 12.5, and fixed at 12.5 and 11.5 
for table wine and Aramonwinerespectively by the French official methods. 
Expressing the alcohol content of the wine by g, its acidity, expressed as 
grammes of sulphuric acid per litre, by and the constant whose value is 
equal to 12,5 by C, the following formica is obtained: g + > C. 

, This method includes all natural wines (of 560 natural wines only one 
appeared adulterated), but does not include only these wines (20 % of 
method). ' . 
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HaIvPHEn's method, — This is expressed by the formula 

— > I.IDO — 0.07 g 
S 

(the letters having the same signification as above). 

Placing this formula in the form > 1.160 g — 0.07 g, the maximum 
acidity would be obtained with g = 8.28. As this has in no way been 
proved the author considers the rule to have no rational basis. 

Contrary to that of Gaui'hikr this rule fulfills the just condition (the 
inclusion of all the natural wines) very imperfectly, but better satisfies 
the second (the inclusion of these wines only). In the experiments made, 
Ygth. to Ve’th. of the natural wines wrongly appeared adulterated. 

The author tried. whether the modification introduced by PossKOCTO 
and Issoonio, and later by GaI/EAZZI (i. e. the introduction into the calcula¬ 
tion of the ratio acidity: alcohol of the limit 0.120) really improved the 
results obtained. The diagram appended to the paper shows that Hae- 
phen's rule thus modi^ed answers the first condition, but no longer ans¬ 
wers the second satisfactorily. 

Bearez' method. — Bearez has given in table form the minimum acidity 
corresponding to each degree of alcohol by dividing natural wines into 
5 categories and giving to each a dividing line between natural vines and 
adulterated wines. 

The author's diagram shows BearEz' method to answer the double con¬ 
dition much better than the others, because it .excluded the smallest quan¬ 
tity of natural wines and reduces to a minimum the possibility of not 
discovering adulteration. 

Boos’ method. — This may be expressed as follows: — the total 
alcohol + acidity is in inverse proportion to the ratio extract : alcohol. 
According to Boos, this coefficient is always below 25.6 in natural wines, 
but never below 24 in adulterated wines. 

Tins rule has about the same value as that of Gauthier. 

Conclusions. ~ Bearez’ method is the most satisfactory, although 
applied without modification to Italian wines it would allow too much adul¬ 
teration. It must be placed within closer limits. 

Taking his diagram as a basis, the author diyides natural wines into 
2 categories according to their composition. The first includes the greater 
number qf natural wines, which the author arbitrarily calls “ wines of normal 
compositionThe second includes nearly all the natural wines not contained 
in the first (58 out of 560 in the author’s experiments, i. e., about V|o) 
and calledwines of abnormal composition The figures fixing the limits 
* of the 2 categories of natural wines are given in 2 tables. 

,, In order to apply these methods, all Italian wines of non-declared ori¬ 
gin may be placed in the ist. category. The wines of the second category 
could only be used commercially with a declaration of origin which would 
justify their abnormal composition. Wines of a composition below the 
limits fixed by the second category should be considered adulterated unless 
proof to the contrary can be furnished. 
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1st category 

Wines of normal composition 

! snd. category 

1 Wines of abnormal composition 

1 

Aicoliol content 

Tartaric acid 
minimum 

Alcohol content 

h 

Tartaric acid 
; minimum 

i 

8 


15.30 

i! 

n 

li 

! 

i 12 70 

B .5 

! 

10 ^0 

i: ^'5 

1 10.30 

9 

i 

S.40 

h 7 

SSo 

9 5 


7.10 

li 7..3 

7.50 

10 


6 00 


640 

10.5 


5.30 

il S.5 

5.70 

II 


4.90 

!i 9 

i 5.10 

II.5 

I 

4.60 

ii 9.5 

4.50 

12 

1 

4.40 

i' 10 

. 4.10 

12.5 


4.20 

;! ro 5 

! 3.So 

i 3 

1 

4,10 

I' II 

3.60 . 

13 .5 

1 

4.00 

;; 

3.50 

14 

1 

390 

'! 12 

' 3.50 

n 5 

1 

3.00 

12,5 ' 

3.50 

1,3 


3.00 

1 

‘ 3.50 
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94 - The Use of Horse-Chestnuts for the Production of Alcohol (i)* — kayser, in 

Feuille d^InforfnaUnns di> Mtmstere de V.igncuUtiye^ Year 22, No. 45, p. 10. Paris, No¬ 
vember 6, I91/. 

The author (Director of the Fermentation Laboratory of the National 
Agricultural Institute) gives the following figures for the content of the 
horse-chestnut in carbohydrates and nitrogen, comparing them with those 
of maize and r3^e. 


Composition per cent 


Description 

7 



; Moist we ' 

1 Nitrogen | 

Carbohydrates 

Fresh ii nlecortieatedhor.-e-chestniiti^ 

... 492 ; 

4.S : 

40.9 

ihied )i » )’> » 

. . . i 1S.8 ' 

<>.9 

53.7 

Fresh 'dcoortirated « » 

. . . ! 51.0 : 

3-9 1 

39.2 

Dry » » » » 

. . . ; 10,5 i 

7.2 1 

71.8 

Average maize. 

.... 13.0 , 

9-9 i 

69.2 

Average rye. 

. . - i 134 ; 

11*5 1 

69*5 


1 


The horse-chestnut has an average content of 0*5 % of potassium and 
0.15 % of phosphoric acid, foods necessary to alcoholic fermentation. 
Experiments carried out by the author show that the yield of 27 to 28 


(i) Or the use of horse-chestaiits, see: — .R. October, 19x7, Ho. 954 ; R. December, 
1917, No. X185. [Ed.) . 
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litres of alcohol per loo kg. of dry horse-chestmits, although inferior to 
that of maize, is sufficiently high, in view of the moderate cost of the chest¬ 
nuts (i2s. 8^:?. loer lOO kg. of dry nuts), to justify their use for making al¬ 
cohol in war time. 

95 - Utilisation of Acorns by Acoholic Fermentation, (i). — kayser, in Feuiih d^in- 
formations du Mimsthc de VA^ricnlmve^ Year 22, No. 19, pp. 9-10, Paris, December 4, 
1917. 

The author (Director of the Fermentation Laboratory) describes the 
results obtained by the alcoholic fermentation of sweet acorn juice. 

The experiments were carried out with three varieties of oak, pedun¬ 
culate, sessile and holm, found in the Mediterranean district. Whole acorns 
and kernels were used. The sweet liquid was obtained by treating the 
acorns (without the cups), cut into small pieces with twice, and sometimes 
four times, their weight of water in the presence of 2.5 % of hydrochloric 
acid or i % of sulphuric acid during half an hour in the autoclave at 120- 
I22<^C. The sweet liquid is filtered off, the solid residue being crushed in 
a mortar and treated with hot water till the liquid is completely extracted. 
The liquids are neutralised with potash up to an acidity of i % in sulphuric 
acid. 

Either grain or cider yeast was added to the sterilised liquids. Fer¬ 
mentation usually started after 24 hours, rather more rapidly in flasks to 
which had been added from i to 2 Voo ‘^Jtveet rye extract (nitrogenous and 
phosphatic food), more rapidly also in those of greater dilution, which is 
comprehensible, for an excess of tannin, of which acorns contain a fairlj’^ 
large proportion, prevents alcoholic fermentation. 

Grain yeast gives a yield slightl}^ higher than that obtained with 
cider yeast. 

The yield from whoje acorns varies form 8.58 to 20,16 litres of alcohol 
per 106 kg. of d'r^^ material, whereas' for the kernels, it may amount io as 
much as 28, 29 or 31 litres.' Tliis yield is higher than that obtained by the 
author for horse-chestnuts, although, in a certain sense, these fermented 
more easily (2). The yield varies with the degree of ripeneSvS, the variety, 
and, above all, the dilution (influence of the tannin). 

It is best to use dry acorns, freed from their cups by threshing and 
sifting. 

96 — Unsalted Lime Bread. — see No* 3 of this Kevu'w, 

97 - The Problem of Sugar Manufacturing in India.— Wynne, sayer, in The d picuU 

iuml Journal of India, Voh XII, Part. IV, pp. 550-565. Calcutta, October, 1917. 

After a thorough examination cf the problem of the Indian Sugar 
Industry in its different aspects, the writer, summing up his various points 
of view, makes the following statement: The problem of the Indian Su¬ 
gar Industry is a two-fold one, and energetic measures should now be set 

(i| On the use of acorns as a food for cattle see No, 66 of this Review. — (2) See 
'Hp. 94 of thia { ES ,) ' ‘ ' 
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on foot to place both the qity and the white sugar industries on a satis¬ 
factory working basis. To do this properly will require a survey to be 
made of the localities where white sugar factories can be erected, and a 
the same time the districts where the cane cultivation is onl}^ capable 
of carrying a gur factory should be carefully recorded. The financial side 
of the matter and the question of State assistance to the pioneer factories 
also require to be carefully examined. 

To do this will require a strong committee of experts who will also be 
able to report to Government how far the manufacture of sugar on a consider¬ 
able scale together with its by-product — alcohol — can be made the 
subject of excise control in India. The question of the creation of a special 
sugar department for India for tackling and coordinating the numerous 
.manufacturing, agricultural, botanical and chemical problems connected 
uith the industry could also be dealt with, but the main question is to get 
it dealt with at once, for, at present, Indian sugar is being made rmdet 
most favourable conditions and this state of things, which gives an insight 
into the possibilities of the industry in India, when foreign competition 
is lacking or curtailed, will not last for long, and if the industry, which is 
now in places getting its head above water, is allowed to be stifled again 
by unfair competition, it will not readily respond to efforts made in the 
future to resuscitate it. 

98 The Manufacture of Sugar in the Republic of Salvador, — See No. 46 of this 

Review, 

99 - The Utilisation of Grape Residue as Fuel. — ]Matigstox, c. anri i\urchal, g.-, in 

CnmjjUs Rendus dcs Seances dc PAcadhnie dcs Sciences, Vol. 165, No. ?i,pp. 718-/21. 

Piris, November 19, 1917. 

A thermal study of grape residue showed it to have about the same 
value as peat as a fuel. Its thermal constants, chemical composition and 
ash content, are exactly similar to those of peat. There is no doubt that 
it might be used, like peat, in suitable stoves. Experiments on this subject 
will shortly be carried out with the residues from the last harvest. 

In a normal average year, with a French production of 50 million 
hectolitres of wine, it would he possible to obtain, after distillation, 
residues having a calorific value equivalent to more than 160 000 metric 
tons of coal. 

100 - Celery Storage Experiments. — Thompson, c., in Vniicd Stahs Def>affmenf 

0} A^nodfiirc, J 5 k/LNo. -^/O, pp. 26 ,10 figs., Washmrton,September 1917. 

Celery growing is of great importance in the United States. The farm 
value of the crop in 1909 was $ 3 922 848, but, as a considerable portion of 
this is stored for one to three months, its commercial value is much superior 
to the farm value given. 

This value may be increased by good storage methods. The old methods 
are gradually being given up more and more in favour of cold-storage. 
In spite of this, celery is so difficult to store that many warehouses prefer to 
devote themselves to other products. 

Very few data on the cold storage of celery are available. The expe- 
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riments carried out by the United States Department of Agriculture during 
period of four years, 1912-1910, aimed at determining : 

1) The factors which hasten decay in celery in storage houses. 

2) The best methods of reducing the lo>ss of celery in storage due to 
decay and mechanical injury. 

3) The best type of crate in which to pack celery to be cold-stored. 

. 4) The effect of the temperature of the storage room on the keeping 

quality of celery. 

The experiments were carried out in three cold-storage warehouses, 
Elmira, Hornel and Williamson, N. Y. 

Large crates are favourable to decay, which begins in the caitre. In¬ 
jury to the celery is chiefly due to the breaking of the crates. 

The celery suffered less injury when packed in smaller crates atid in 
those with a longitudinal or transversal ventilation partition down the 
centre. The 14 inch crate gave the best results, followed b^^ the 16 inch 
crate and the ii inch crate. The standard crate varies in size fiom 23 to 
24 by 2.^ inches. Small crates, though slightly more expensive than large 
ones, arc preferred by many cold-storage warehouses because it is easier to 
handle them and the proportion of broken crates is smaller. 

A market test showed that celery stored in small crates sells for a much 
higher price than that in standard crates handled in exactly the same way. 

The crates were piled up in five tiers. The celery in the top tier was 
decayed in a larger proportion than that in the lower tiers. 

There was a gieater difference in the keeping quality of the celery in 
the different tiers in standard crates than in the other crates. 

The difference in the keeping quality of the celery in the different 
tiers is probably due to the difference in temperature of the room ai different 
heights. The temperature of the air at the fifth tier averaged 2.40 F. more 
than that of the first tier. The temperature of the celery in standard cra¬ 
tes averaged 2.7®F. liigher at the fifth tier. The temperature of the celery 
in the standard crate averaged 2® F. higher than in the partition crate and 
4.1^ higher than the air at the same height. 

In order to check properly the temperature of the room, thermometers 
should be placed at different heights. In many cases when the tempera¬ 
ture at 4 feet from the floor was 32^^ F., that near tbe ceiling was found to 
be from 35 to 3^^. 

101 ~ The Cost of Cattle Food? in the United States, from 1914 to 1917 — Sef 

Xu. 01 <f this Kitiiw 
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los “ New Japanese Fungi (i), — Tyozaburo, m 2iycoiogui, voi. rx, Xo c, 

P? 3(54.-36^. I#ancaster, Pa , Kovember, 1917. 

This third note gives an English trandation of the systematic descrip¬ 
tions, originally published by the authors in Japanese, of the foEowing 
new species of fungi. 

1) Massaria moricola I. Miyake n. sp. (published in December, 1916), 
common on twigs of Mows alba in the following localities: — Gifu-ken (pre- 
fectuie), Kaidzu-gun Kaisaimma (1909); Fiikui-ken (pref.); Ono-gun and 
Hida-no-kuni (Gifu prefecture), Mashita-gun, Shimohara-mura (1909); 
Nagano-ken (pref.), Shino-ina-gun (1910); Tokj-o-fu (pref.), Nakano-chd 
(1915); TocMgi-ken (pref.), Utsunomiya-shi and Fukushima-ken (pref.), 
FukusMma-shi (1915); Kyoto-fu (pref.); Ayabe-ch6 (1915). 

2) ilf. japomca I. Myake n. sp. (December, 1916); not common, on 
twigs of Morus alba in the foEowing localities: — Gifu-ken (pref.), Ena-gun 
Kashimo-mura (1909); Iwate-ken (pref.); Hanamaki-ch6 (1915). 

3) Myco^pJiaerella Horii K. Hara n. sp. (March, 1917) on leaves of 
Citrus;ty^^ localities: — Hamana-mura,Inasa-gun,Shidzuoka-ken (1914), 
Kataro, Shimidzu; Japanese name of disease: Kashaku ''Ko-mamboshiby6*'; 
Dr, SHdttARd Hori considers the cause of this disease to be Phyllosticta 
carvatispom Hori n. sp.,; as no description of the fungus is given it is 
impossible to determine whether it is a form of Myc. Horii, but the 
existence of such a relationship is very probable; according to Hori the 
fungits mostly attacks the navel variety of C. sinensis and C. nobilis var. 
msMu (Unshu [Satsuma] orange); 

4) Phyllosiicta citricola Hori, n. sp. (published in July, 1913, without 
description, and published again in March, 1917); on leaves of Citrus ; 
type localities: — Toyoda-mura, Abe-gun, Shiyzuoka-ken (1914); Japanese 
name of disease: — Kasshoku 0-maruboshiby6the same dsease 
is reported to have caused great injury to the Japanese summer orange 
("Natsudaidai**) in the province of Toyoda-gun (Hiroshima-ken), and al^ 
in Abe-gun, Shidzuoka-ken; Hori reported it as also attacking C. nobilis 
var. msMu, 


(I) See a!so R, Oct, 1917, Xo. 965. {£<?.) 

[iwj 
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103 ~ New or Noteworthy North American Fungi, — deafness, j., mMycninoia^voiix, 
No. 6, pp 3^5-364. L^caster^ Pa., November, 1O17. 

The Ust includes 51 species of fungi either new or worthy of note, col¬ 
lected at different times in various districts of North America. A systematic 
description is given of the numerous species new to science. 

Special mention should be made of the following: — 

1) Asterim {Asferella) fumagina Dearn. and Barth., n. sp.,on living 
leaves of Panicum latifolium, Maricoa, Porto Rico; 

2) Phacidmm GauUheriae Dearn., n.sp., on living stems of Gaulthena 
Skallon, Vancouver Island; 

3) Exoasezis Aceyis Dearn. and Barth, n. sp., on living leaves of 
Acey grandidentatum, Parley's Canyon, Utah; 

4) Cicinnoholus major Daern. and Barth., n. sp./on Oidium on liv¬ 
ing leaves of Grindelia squavrosa, Billings, Mont.; 

5) ' Septona samarae-macrophylU Dearn. and Barth., n. sp,, on green 
samarae of Acer macrophyUwn, Duckabush River, Wash.; 

6) Sept. Sarcobati Dearn. and Barth., n. sp., on the calyx of Sarco- 
batus vermiezdaius, Tromberg, Month.; 

7) Melasmia Menziesiae Dearn. and Barth.,'ip. sp., on living leaves of 
Menzieisa ferruginea, Duckabush, Wash.; 

8) GloeospoHum Ailardhi Deam. and Barth., n. sp., on living leaves 
^of Ailanthm glandulosa, Shreveport, Da.; 

9) Gl. Bartholomaei Dearn., n: sp., on living leaves oi Ribes bmcieib'- 

$um, Port Orchard, Wash.; ■ ' 

10) GL Betae Dearn. and Barth., n. sp., very injurious to sugar-beet 
leaves, BiUings, Mont. ; 

xr) Gk Cratmgi Dearn, and Barth,, n. sp., on living leaves of Cratae¬ 
gus hremspina, Vancouver, Wash.; 

12) Marssonina bracUosa Dearn.- and Barth., n. sp., on,living leaves 
of Ribes hract&osmn attacked hj Gl. Bartholomaei, Port Orchard, Wash.; 

13) Sepioglomm NuitalUi Hark., on living leaves of Osmaronia cera- 
sifarmis, Vancouver Island; 

X4) Sept. Schizonoti n. sp., on living leaves of Schizonotils 

yaucouvet Island; 

' - is) Salicis-Fendlerianae Dearn. and Barth., n. sp., on living 

leaves of Salix Fendleriana^ Caldwell, Idaho ; , " 

’ 16) CylindfQSpormm Ariemisiae Dearn. and Barth., n. sp., on living 
l^v^ of ArtefydsiaSuksioriiL Pleasant Beach, Wash.-; 

. ^7) mhricosa Dearn. and Batth., n. “sp., on living leaves 

of CMafMgTQstis scabra. Glacier National Park; Mont. ; . 

xB) RamulaHa Clematidis lyQBJox. and Barth., n, sp., on living leaves 
of CUmaiis Ugustwifolm, Billings, Mont.; 

\ , ^9) ^CercQsporella Aceris jPearn. and Barth., n. sp., injurious to liv- 

l^Ves of Acer "Duckabush,^ Wash.; 

20) ? C. Alni D^rh. and Barth,, n. sp., injurious to leaves of Alnus 

Bremerton, Wash.;. 

21) Sireptopi Dearn. and Bart., n. sp., on living leaves 

Duckabush River, Wash. 
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104 ^ Rust Resistant Manitoba Wheat, in France. — See isro. 34 of this Review, 

105 Vines Offering a Relative Resistance to Mildew. — Salomon, ren^, in Remw de 

Vitici 4 ttm% Year 2^, Vol. XIA^’U, Nio. 1220, pp. 314-316. Paris, November 15, 1917. 

A list: of Freucli vines is. given, wliicli, in any kind of year, give a full 
harvest, and which, even in 1917, were perfectly immune to mildew of the 
fruit with four sprayings only. 

I, Whito Grapes. — “ Meslier Saint-Frangois ” or Meslier dii Ga- 
tinais Meslier hdtif ”, too well known to require description. 

'' Meslier rose ”, less productive'than ” Saint-Frangois ”, yielding as 
much as l 780 gallons per acre of a colourless wine which keeps excellently, 
but more productive than Meslier hatif ” with an equivalent choice table 
wine. 

These three varieties are easily protected however violent the attack 
may be. They are closely followed by : 

” Aubin blanc ” (I/orraine), late ist. period. Strong and of regular 
yield (short pruning). At Euvezin (Meurthe-et-Mofeelle) tliis plant’ has 
given extraordinary harvests. 

Bouquetriesling ”, “ Feinriesling ”, ” Firnriesling ”, '' Goldriesling ” 
1st period. Obtained from Oberun (Alsace). Strong and fertile. First 
cultivated in Auvergne experimentally, are now gradually grown over an 
increasingly large area, especial^ '‘Goldriesling” (medium pruning) 

Next come the following, which are also easily protected; 

" Eiier Jo ”, early 2nd, period, very fertile. Eaiormous 3deld. Very 
fine appearance (short pruning). 

"Fernand rose” (Oberein), early ist. period. Very heav}^ jdeld 
(short pruning). Mixed vat and’table wines. 

" Gros Pinot blanc h^tif ”, ist. period, vigorous and fertile. Selection 
of " Pinot blanc Chardcjinay ”, The most resistant of all " Pinots blancs ” 
to oidium (long pruning). 

" Putzclieere”j early 2nd. period, called, on account of its extraor¬ 
dinary fertility " Aramon du Nord ”, strong plant (short pruning). 

" Sylvaner blanc ”, late ist period. Heavy yield of a light, sweet, 
pleasant wine (short pruning). 

" Tantovina ”, 2nd. period. Very heavy yield. Wine identical with 
that of " Meslier du Gdtinais (short pruning). 

" Traminer rose ”, late ist. period, in great demand in Alsace, where 
it produces excellent wine (long pruning). 

"Weisser Kloevner” or "Pinot-blanc vrai”, ist period, Alsace, excel¬ 
lent quality wine (long pruning). 

II. Red Grapes. — " Easca ”, ist. period, adapts itself to almost all 
exposures ; very good wine ; very resistant to rot (ample pruning). . 

" Magyar Traube ”, early ist. period, hea’vy yield, mixed vat and table 
, (cordon pruning). 

" Patte d^oie ”, ist, period, good plant, regularly fertile (short pruning). 

These are closely followed by: 

" Gamay teinturier superieur ”, ist. period; yield equivalent to that 
j.of " Fr^au ", but wine less acid, and flowing differently (medium pruning). 
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Gougenotlate ist. period, shoots open fairly late, gives a light, very 
refreshing wne (medium priming). 

Ivimbexgerlate ist. period give>s an abundance of gootl table wine 
(long pruning), 

" Melascone nera ", late 2nd, period, ” Pinot " to be recoin mended 
for its fertility and the superior quality of its wine (long puiniug), 

" Pinot noir Saint-haurent ", late ist. ])eriod. " Pinot " giving a yield 
double that of the best selected " Pinots "; excellent qnalit}' wine, resistant 
to black rot (long pruning). 

" Pinot Renevey amfliore ", ist. period, selection of “ Pinot noir ", 
but with a heavier yield (long pruning). 

106 - Patents for the Control of Diseases and Pests of Plants. — Wee No. 9=; of 

' this Review. 

107 - Observations on Hemp Mildew (PeronopJasmopara cannabim) in 

Italy. —VEOLior^!. ViTXQSiOyin RtndicofUi ddle scdiile dilla kcoh ‘laiuhmia dci J 

Classe cli Scienze lisiche, matematichc e naUiwli, \'ol. XXVI, I’t. il, pp tuh-t>»o 

Rome, T917. 

Repeated observations on the presence and behaviour of‘ ** hemp mil¬ 
dew " carried out for about ten years in the province of Perrara, coufinn 
the fact that, except hi rare cases, this parasite is practically of no impor¬ 
tance, Nevertheless the great frequency with which it is found in the very 
conspicuous form of conidial fructifications, lead the author to study it 
anew. 

He found the first spots on plants which had already put fortii their 
third and fourth stages of leaves. These spots were fairly large and not 
accompanied by deformation of the leaves of the first node, and were of¬ 
ten confined to a longitudinal portion of the leaf^t, which cuives over in 
the form of a scythe when the leaves of successive nodes axe infected. If 
the young plants showing signs of mildew on the first leaves are carefully 
pulled up and put in very damp and dark surroundings, large e01or(*>sceiices 
of conidiophores form in 24 hours, even on the upper stages of the leaves. 
Only after some hours does the part occupied by the conidiophores show 
rigns of cMorosis and turn brown. 

If, on the other hand, the plants are left under their normal conditions 
of growth, these abundant fructifications of the parasite only occur on the 
leaves already infected. If the plants are left 3-4 days under these environ¬ 
mental conditions, a microscopic examination shows the presence of oo¬ 
spores in the brown, mildewed tissues, whichform a source of decay. Oos])ores 
form very rapidly on loose mildewed leaves kept in a damp room but in 
limited numbers. 

Oospores form regularly in the seed leaves, even under normal 
environmental conditions. On all the plants showing mildew spots on the 
cauline leaves, a microscopic examination of the remains of the cotyledons 
showed the presence of oospores and of a thick efflorescence of conodio- 
phores. 

This seems to imply that infection of the young plant takes place diir- 
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ing germination. Infection experiments were carried out with conidia on 
pot cultures of hemp immediately after germination. Three or four da^^s 
later the cotyledons of a fairly large number of the young plants were 
covered, on both sides, with a thick brown efflorescence formed of conidio- 
spores of the parasite. 

The presence of a papilla at the extremity of the conidia made it ap¬ 
pear probable that the fungus in question had been wrongly placed in the 
genus Peronospora ; and, indeed, close observation of the germination of 
the conidia showed them to behave like true zoosporangia. In order to 
follow their development young hemp plants germinating under glass were 
used. Conidia were sown in the drops of water which had condensed 
on the cotyledons, and, at the same time, conidia were sown in drops of 
distilled water in the usual damp rooms. In both cases, after a period of 
time varying from one to two hours, the protoplasmatic contents begin to 
divide, the papilla at the end disappears,, and well-defined zoospores, which 
move rapidly within the conidial wall, slip through the narrow opening 
made at the end of the conidia; each conidium usually produces three very 
motile zoospores wth two flagella. One or two hours after they have 
emerged, they become immotile, lose their flagella, become spheroid with 
diflerentiation of a thin wall, then develop a single or branched germination 
tube, which moves along the epidermis to the nearest st ornate. 

The dichotomous ramification of the conidiospores and the germination 
of the papillate conidia by zoospores shows the parasite of hemp to resemble 
melon mildewwhich has been moved from the genus Plasmopani 
{PI. cubensh) by Bfrt^ejse, who proposes to class it, with P/. in the 

sub-genus Peronoplasmopara. RosTOWZFW, without taking BbrubSB's 
observations into account, created the gen us PseuAoperonospora in order 
to bring out the characteristics of this fungus, but, as has been observed 
b}^ CniNTON, the sub-genus Peronoplasmopora deserves precedence both 
bn account of priority of publication and its w’^ell-defined characters. The 
parasite of hemp therefore no longer belongs to the genus Peronospora 
and must be placed in the genus Peronoplasmopara {Peronoplasmopara 
cannaUna [Otth.] Peg!.). 

108 - The <<Irish Gold” and Broad Leaf Burley” Varieties of Tobacco Attacked 
by Thieiavia basicola^ in Ireland. — See No. 49 of this Review. 

109 - Black Rot Disease of Tea. — Pbxch, T., in Department of Agriculture, Ceylon, Leaflet 
No. 2, in'). 3, 2 figs., Colombo, Cej’^Ioh, February, 1917^ 

In tw^o districts in the low country a new disease of tea has recently ap¬ 
peared. This disease, commonly called black rot disease, appears chiefly 
on the leaves, but it may attack all the aerial parts of the plant. 

Attention is usually drawn to the affected bushes by the blackening of 
the young leaves; the more tender ones at the tops of the shoots turn black, 
soft and roften. The chief characteristics of the disease are the persistence 
of hanging dead leaves and the occurrence of dead leaves united in clusters 
of two or three, dr joined to the stem by a mycelium. 

The fungus causing the disease — Hypochnm sp. of the Thelephbraceae 
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family “- consists of very fine threads, tisually invisible to the naked 
which spread along the steins and tinder surface of the leaves, to which they 
are generally confined, giving off branches which penetrate into the living 
tissues of the plant and kill them. It does not appear to cause any damage 
on the old stems, but on the young ones it causes premature hardening 
in the form of scaly grey-brown patches. 

,On the young leaves the fungus produces small blackish-brown or 
chocolate-brown spots, which run into one another and form a patch wliich 
gradually extends over the “whole surface. The action of the fungus is 
not so general on the old leaves, only part being attacked as a rule. 

The disease passes from the stalk to the leaf by means of the leaf 
stem, but healthy leaves may be infected by contact with diseased ones. 

The disease usually occurvS in patches scattered over the field. There 
is reason to believe that the fungus is an inhabitant of the Ceylon jungle 
and sj)reads from the jungle to the tea. On one infected estate it was found 
on an isolated group of jungle shrubs, on Gurukina {CalophylUmt Bumanni) 
and Iramusu (Hemidesmus indicus). 

Infection experiments on tea at Peradeniya have, so far, failed 
completely. This does not mean that the fungus will not attack tea at 
Peradenya or greater heights. 

The Hypochnus may be found be still alive on pruuings left in the field 
at least two months after pruning. 

As the fiingus lives on the stems and branches, diseased plants 
pruned well back; and, since it continues to live on the pruniugs, these^ 
must be removed and burnt. As, also, the parasite may still exist on the 
older stems, the pruned bushes must be well sprayed with Bordeaux mixture. 

no - A Disease of the Hemlock Tree. — ivjuERri^t, w. a,, in journal 0/ the Kew York 
Bciamcal Garden, Vol. XVIH, No. 213, p, 208. n^iicaster, Pa., September, 1017. 

A disease of the hemlock tree {J'suga canadensis) caused by Fomiti- 
poria tsugina Murrill was discovered by Mr. Prrcv WmsoN at Blast Hebron, 
New-Hampshire, in August, 1905. . 

In July, 1917, Mr. Wilson again visited the district and collected speci¬ 
mens of the fungus from the trunk of the same tree, which he found dead 
and ly^g on the ground. 

Hiving hemlocks near Bristol, New- Hampsliire, examined by Mr, Wil¬ 
son, were also found to be attacked by the fungus, which exists in New 
¥oik as well as in New Hampshire, attacking only the hemlock tree. 
The disease is probably important and should be studied by foresters 
well as by mycologists. 

W^BS ANB PARASITIC FHOWERING PLANTS 

w ^ , < , 

m - ^ Itetoietfon rf Weed Seeds by Carp, In Rieeflelds. ~ See No. ?8 of tMs 

of Tall larkspur fD^lpbininm a Poison^ 

. nns Weed of Cattle Hangw in the.TJ. S., Nattoftal FwftSts. - See uo. 53 td 
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113 - The Control of “Cogon Grass” (Impera exaltata^ a Grass Favouring the 
Incubation of Locusts, in the Philippines, — Six: No. ss of this Rlvuw. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

114 - Scolytid Beetles Observed in Oregon (United States). — ch\mberlin, w. j , in 

The Canadian Entomolot^hi^ Vol No. 0, pp 321-3^8; No. 10, pp 353-350 Lon- 

doi 3 , 1917, 

The following beetles have been observed in Oregon at different times: 

1) Conophthorns poitderosae, Ilopk., collected at Corvallis; 

2) ConoplitJumis sp.. 3 adults bred from cones oi Pmus coutorta collected at Corvallis; 

3) Crvphalus amahiUs 11. sp , made small chambers in many branches of Abus amahli^ 
near Elk Lake; the trees looked sickly and the foliage of many branches v as turning red; 

4) C. siibcommiralis, Hopk., collected at Astoria; 

5) C. qyand^is n. sp., abundant on A. mmhilis near Corvallis: 

6) Cryptufgus sp., u orking in the dead bark near the top of a dead fir {Abies lasmarpa) 
near Sumpter; 

7) Dendmtoms valens, Lee., rather common throughout the pine regions of Oregon; 
especially abmidant in P. pondema in Eastern and Central Oregon; occasionally found at 
the base of the larger specimens of P. contorta ; noted at Corvallis, Hood River, Bend, Crescent, 
Sumpter, Sparta, Ashland and on the Kilamath Indian Reservation; 

8) D. monficoiac, Hopk., found throughout the State on P. pondema^ P. conMUf P. 
mofUicola and P. Lambert lana ; it has caused hea\ y losses in North-Eastern, Central and South¬ 
ern Oregon; 

9) D. en^elmami) Hopk., this species has not before been recorded from this State; 
the writer collected 2 dead adults from their characteristic mines under the bark of Picca 
en^elmmni near f^umpter in the Blue Mountain Region of North-Eastern Oregon; 

10) P. hrevicormSf Loc., this is the most serious pest of pine in Oregon and causes the 
death of a ver}'' Urge amount of the largest and finest pine (P. pondtrosa) timber of Eastern, 
Central and Southern Oregon; thousands of dollars are expended annually in combating the 
pe&t; 

11} D. p$ciidotsus(ac, Hopk., found in all parts of the State where Pseiidotsu^a taxi folia 
grows; the beetles seem to preier injured or fallen timber, bill isill attack living healthy tiees, 
as is shown by a serious iufcslalioii in South Washington and near White Pine, Oregon, where 
several thousand trees were killed; 

12) X>. obesHs, Mannh., a rather rare beetle woiking in the cambium of Picea sifehensis, 
at Marshfield and Astoria; 

13) D. pffreyif Hopk., this species is reported by Hopkins as occurring in South-West 
Oregon; the writer, however, has seen no species working in this State; 

i\) Dotufjius pumilm, Mannh., on Picea sUchmsis; 

15) Dryococtes auiograpMs, Ratz., a number of specimens referred to this species were 
collected near Detroit from the bark of Urge Douglas fir {Pscudetsif^a faxifoHs) windfalls; 

16) Dryoc. pseudotswm, Swaine, not uncommon in the western part of the State j found 
at Ranier in hibernation galleries in the outer bark of Pseudoisu^a taxi folia, and under the 
bark of the same conifer near Olney; also noted at Corvallis and Detroit j 

17) Ecoopio^aster mispimsus, Lee., widely distributed in the State, woiks in Larix 
occidcnialis, Pseudoisusa taxifolia, and Picea Engelmami ; it often causes the death of saplings j 

18) Eccoptogasier n. sp., resembles mispinoms in size and form; found in the twigs 
of a dying Abies grandis at Corvallis; 

iql) Eccopi. Siibscaber, Lee., found throughout the State working in Abies and especially 
in A. grmdis; 
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20) Gmthotnchus $ulcatu$^ I^ec., common in dying trees, especially in the Western por¬ 
tion of the State. Collected from A. grmdis, A, mbtUs, P&cudofsuaa it^xifoliaand I'sugahckro- 
phylla; noted at Corvallis, Detroit, Astoria, and in the Blue Motniiain region; 

21) Gn, reiusuSf I<ec., found on Ts, heteyophylUt Piims contofta. P. pondemsanwd Pseudo* 
tsuga taxifoUa; most abuxidant in the Coast Eange and Blue Moxintains; 

23) Gnaihotyichm sp., on Alms oregom at Florence; 

23) Gmthotrichus sp., on Acer macrophyHum at Corvallis; 

24) BylasHms ohscurtts^ Mannh., a common clover root-borer found in both l^astcm 
and Western Oregon; 

25) Hylesinus acideatus^ Say,, not abundant, but bores galleries in Praxinm oregomi 
in the Western valleys of the State; under the synonym of Leperkinm aculeatus l^ec,, a spe¬ 
cimen has been found on an unknown host plant at Corvallis; 

26) Hyl. aspmcolliSf I/ec., a rather common species attacking living and clyitig alder 
trees {Alms oregona ); it usually selects young individuals, but the writer collected a number 
of adults from old trees near Breitenbush Hot Springs; noted also at Florence and Corvallis; 

27) HyL gramlatus, I/CC., on Abies grandis in the Blue Mountains; 

28) Hyl. dentatiiSy Bee., rare, on jumperus occidentalism 

2p) Hyl. imperialist Bee. rare, at Corvallis; 

30) Hylufgops rugipennis, Mannh. under the bark of a large dead white pine {Pinus 
monticola) in Sanliana national Forest; 

31) Hyl. subcostulatHSj Mann,, a decided secondary pest entering dying or dead Phtus 
ponderosa after other Scolytids have started their work; especially numerous in this conifer 
in the Blue Mountain region. 

32) Hyl. heentd, Swaine, on P. ponderosa and P. contofta in the Bastem portion of the 
State, and in the coast,variety of P. coiUoria near the mouth of Siuslaw River; 

33) Jps emarginatuSt Bee., attacks the cambium' of the lower and middle tnmfe* 
ponderosa and P. coniorta; it excavates large mines often cutting through those of Hendroc- 
toms valenSf D. monticolae and D. brevicornis and attacks living, dying and recently dead 
trees, both standing and fallen; 

34) Ips n. sp., collected from a Pinits ponderosa {which had been dead at least 2 ycvirs) 
at :^^ood River; 

35) L latidcns, Bee., on P. ponderosa on Boundry Creek, Grant County ; 

36} /.rafi^a^ajHopk, not uncommon in and P, ponderosa iji the Blue Mouii- 

tam Region of Eastern Oregon; collected under bark of drying P. contorta in Whitman 
Katioual Forest; . . , 

37 ) P rectust Bee,, reported from Oregon by Bbconte ; 

38) /. Hppk., abundant in galleries in P. ponderosa, especially in recently 

felled trees, at Bend and Ashland; 

'i'g)l.pini. Bee., reported from Oregon by Beconte; 

40) Jt. irdmupius^ Eich., a single specimen taken from Picca sitchensis at Marshfield ; 

41) l. inUrpmctaduSt on Pinus coniorta in fim Whitman National Fores! ; 

42) J. cormmus, Mamih.,|[this species ordinarily attacks P. coniorta and Pmasitchemis ; 
some adults were, however, taken from a fire-injured sapling of Pseutosuga taxifoHa at Astoria 
this was probably an accidental host; 

. 43) X. cadaim var., on Picea Engehmnni, in Grant County; 

44) 1* ^fusus, Bee., on Pirns^ in the extreme south part of the State; 

45) Gfihotomteus ornaius, Swaine, on Pinus ponderosa in the Whitman National Forest ; 

4d) PMoeosmus dentatuSt Say., a single example collected from Chamaecyparis motka^ 

at Elk Bake; - , 

47) puncMuSf Bcc., fotmd doh^ considerable damage to Jmtiperus occidmtaUs in ■ 

vicinity of Bend and Piineville, in C^tral Oregon; galleries of this beetle were ai^o iotmd in 
tihoceirm d^rtens on the Klamath Indian Reservation.. It has been taken from its galleries 

cm] ' ■' ■■ , ,, 
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^11 Thuya, piicaUiiChammcypamnQOthaUmis and Ch. tawsoniana in the Western part of the 
State; the cocoons of an uiiidenUlied hymcnopterous parasite were found in the mines made 
by the beetle in Jtmipems ; 

43) Pli, Cfistattis, Lee., rare, attacks Chamaecypayis motkalcmh, Ah^cs nobilis and Picea 
Engelmanni ; 

.(d) Ph. sequoiae, Hopk., on Thma pUcata and Sequoia senipervirens in the vSouthwestem 
portiotr of Oregon; 

50) Pscmlohylesinus particularly or living, d3dng or felled individuals of 

Pseudotsu,qa iaxifoUa ; observed in both Eastern and Western Oregon ; 

51) P$. noUlis Swaine, on Abies nobilis in the Cascade Mountains ; 

52) jPs. laUcolHSj Swaine, found with the above species on Abies nobilis and also on A, 
hisiocarpa ; 

53) Pscmlohyhsinus n, sp., taken in the act of boring into a Lebanon Cedar Ll- 

bmii) at Corvallis; 

54) Pseudohylesinus (an undescribed species allied to mhulosus Lee.) taken at 
Elkington; 

55) Ps, grisms, Swaine, less common than Ps, weftniows',but in habits,life historv%etc., 

it is very similar; found attacking at Breitenbush Hot Springs in the 

Cascade Mountains; 

56) Ps, seviceus Mannh,, very similar to the last 2 ; bred in numbers from Psendotsuga 
tmifoUd collected at Corvallis, Astoria and Detroit, Oregon; 

57) Ps, smeeus var., bored from Pseudotsuga taxifohor at Corvallis.' 

“ 38) PUyohtmnt^ jasperi Swaine; two specimens on Ahtes gmndis and A, lasiacarpd^ near 
Sumpter; , 

59) pyocryphalus aceriSj Hopk., on Acer m&crophyllum at Albany ; 

6d) Totnicus {Hylastes) nigmms Mannh, on Pseudoisuga taxi folia at Cornvallis, Ranier, 
Astoria and Svensen; 

61) Lee., found attacldng living, dying and felled yellow pine 
{Pinus ponderosa) at Bend; 

62) Pityophthorus piiUpennis, Lee.,abundant on Fmxinus oregona mAQmvcus Gerryana 
in the Western Valleys ; 

63) P, pimcHcoIHs, occasionally met with in Picea sitchensis and Pinus contorta; 

6 %) P, confinus Lee.; according to this species is found in Washington and Ca¬ 

lifornia, so it tuxdoubtedly occurs in Oregon, but the writer has never collected it there ; 

6s) P. confeHus, Swaine; bred from pine cones collected at West Port, Oregon ; 

66) P. niiiduluSf Mannh., a widely distributed species found in dying Pinus Picea and 
PseudotsiPga, throughout the State; 

67) Pityphihoms n. sp., a species similar to nitidulus, collected many times from Abies 
grandis in the valleys and from A, nobilis in the Cascades; 

68) Tfypodmdron {Xylotems) UmafuSt Oliver, from Seaside; 

69) Tryp. (Xyl.j poliius, Say, a single specimen bearing label Huntingdon Oregon 
probably v^rongly labelled; 

70) Try, fufitarsis, Kirby, on Pinus Contorta near Sumpter, 

71) Trypodendron n. sp., near rufltarsis, collected on living Pseudbfsnga taiiiolui at 

Breitenb'jsh Hot Springs; - , • 

73) Xyleborus dispar Eabr,, in orchard tiees, at Portland, Saleifi, Corvallis, Oregon City 
and Eugene; , ' 

73) Xyleborus vytograpkus^ Say on Querrus Gemana nmi Piet4^iots,Hga tanfoaaniCQt- 

valHs; 

7^) Pladypus witsoni, fowxd on Abiss grmdis at Corvallis; A. nbbiliSi 'PAk 

Lake; Tsugajhsterophylla, Detroit; Pseutosuga tuxifolia^ Corvallis and Ranier* 
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115 - ^pbiax convolvuli in England in the Autatnn of 1917 (i). — Cd.\rke,w. t., 

ill The Naiimlist, No. ;3i, p. 308. I^oudoii, December, 

In the autumn of 1917 an immigration of the Convolvulus Hawk Moth, 
was observed in the Scarborough district. The author saw speeiniens of 
this moth captured at Scarborough on August 22nd. and September 3rd. 
joth. and 12th,, together with two others obtained in September, the exact 
date being unknown. Another specimen was captured at vSealby on August 
31st. 

116 - On the Parthenogenetic Reproduction of Otiorryhneus sulcatm^ a Coleop- 

teron Injurious to the Vine, in France. — pbytaud, j., in Compies Hendm dca 

Seances de VAmdemie des Sciences, Vol. 165, No. 22, pp. i? 67 - 7 (>o. Paris, 11117. 

Up to the present the vine weevil {Otiorrhyncus sukaius Fabr.), well 
known in France for the damage it does to the vine, was considered as 
having normal sexual reproduction. 

The serious attacks made by it in recent years in the Saint-Pierre 
d*01eron vineyard (2) gave the author, during the years 1914 to 1917, 
an opportunity of studying many specimens of this weevil both under 
.natural conditions and in captivity. Among thousands.of individuals 
examined, some of which showed the external diaracteristics considered 
proper to the male, the author found none but females. -- 

In May 1917, 50 weevils, collected at the beginning of the season, laid 
• fertilised eggs which gave live larvae, although all the weevils were found to 
be female. 

These observations show the coleopteron in question, like 0 , 
Bohem., 0 . cribricolUs Gyll., and A. ligtistici Finn., to be reptodiiced gener¬ 
ally, if not constantly, by parthenogenesis, thereby adding a fourth species 
to the three parthenogenetic ones already known. This species is the most 
common and most harmful of those found in France. 

The fact is of great importance from a practical point of view. Since 
ah, or nearly all, the individuals are females, and each lays more than 130 
eggs, the annual production is very large in favourable environmental con¬ 
ditions, and the centres attacked spread very rapidly if energetic measure.^ 
to destroy the pest ate not taken. 

It is probable that males do exist, but they are doubtless very rare, 
appearing only sporadically in certain generations. 

The parthenogenesis of O.sulcaius and its three above mentioned allied 
species, must be placed, provisionally at least, in the t3?pe of irregular par¬ 
thenogenetic cycle, although the existence of males still remains to be de¬ 
finitely proved. 

117 - A Note on Resistance to Black Scale in Cotton. — harund, >s. C., in 

Indmn Bulldm, Vol. K\% No. 3, pp. 255-256. Bridgetown, Barbados, ifjtr. 

Certain varieties of cotton plant are immune to aitack from black 
^ale [Satsseha nigra Xietn.). In 1914 ^nany Seredo cottons were introduced 
into St. Vincent, and showed great differences in their susceptibility to 

(I) See also R. Dec. 191;, No. 1251. — {2) See on this subje^it B. Nov., tqii,' No. 
T085 fBd.\ : ■ , 
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black scale. Two types, remarkable for their resistance, were isolated and 
cultivated, and, in the following year still showed the same immunity. 
One of them, carefully studied for three generations, never showed any trace 
of black scale though the other varieties were badly attacked. The immunity 
of certain types of cotton is, then, a fixed and transmissible character. 

Hybridisation experiments were carried out with the Seredo, a naturally 
immune variety, and the Sea Island variety, which is very susceptible. 
The hybrids were quite uniform in their morphological characters, and 
were almost completely immune to black scale, only a few scattered speci¬ 
mens of the insect being found. 

Immunity, therefore, behaves as a partial dominant. 

riS - Natural Enemies of Chrysomphalus diciyospermi, aCoccid Injurious 

to Citrus (i), — Malerotti, Kttore, iu Rcdia, Vol. XIII, Pt, i, pp. 17-53, pi. 1-2. 

Florence, 1917. 

The following are mentioned as natural enemies of the coccid Chrysom- 
fJialus iictyospemi Morg,: 

r) a fungus, Cladosporium sp., often found in Calabria and Sicily, 
inside and outside the insect; its importance as a parasite of the coccid has 
not yet been shown; 

2) the mite AUotIwombidium gymnopiorum, preying actively on the 
insect in question, on Diaspis pentagomTo^rg. and other Diaspime; it 
is of no agricultural importance ; 

3) the native predatory coleoptera: a) Chilocmis bipustulatus, 1 ,,/ 
easily seen on trees attacked by D. pmtagom, Aspidiotus hederae Vail, 
Saissdia oleae. Bern., and which may also be found on trees attacked by 
Chr. dictyospermi; it is prevented from spreading by the endophagous h\"- 
menoptera Tetrastichus epilachme (Giard.) and Homdotylus flaminius^ 
(Dalm.); this coleopteron, which has never seriously impeded the develop¬ 
ment of D, pentagom or Chr. dictyospermi in Italy, is of great importance 
in Spain where, in the province of Valencia, a decrease of this last coccid 
in the orange-groves, corresponds to a great increase of the coleopteron; 
b) Exochomus 4- pustulatus It ., which, like the previous one, has three genera¬ 
tions each year ;,c) CyUcephdus rupifrom Reitter; 

4) the following imported predatory coleoptera: a) RUzobkis lo- 
phantae Blaied; Rfiiz, ventralis ; c) Orcus cdibaeus; these have not yet 
been proved to be of practical importance in the destruction of Chrys, 
dictyospermi. 

Then follows a description of 7 chalcid hymenoptera, three of which 
belong to the sub-family Eulophyme and are endophagous: 

i)' Aspidiotiphagus citrinus (Craw.) Hqjw., which attacks many 
species of Diaspina, among which are Aonidia lauri (Bouche), AonidieUa 
aurantia var citrim (Coq.), A! perniciosa (Comst.), Aulacaspis pentagom 


(i) See also B, April, 1911, No 1312 April, 1915, No. ^51; B. October, 1915, No. 1102; 
B. July, 1916,No. 827; B. August, 1916, No. 948; B. October, 1916,No, 1140; B. Nov. 1916, 
No. 1245; B. January, 1917, No, no. (Bi.). 
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(Tatg.), A. rosae (Botiche), Aspidioim hedemo, A. beiuhe . 4 . (lesinH'hv^ 
Sign., ChrysoiiiphaUts fictas Ashm., Cbrya. diciyospSyfni, Hrinirhioncispis 
mpidisfrae (vSign), M. minor (Mask.), Lepidosaplws beckii (Nownu), Lenctifipii^ 
sigmreH Targ., etc., but, in Italy at least, the host in which it is 
most frequently found is A, hedorae ; one of its varieties Aspuliaiipkd^ 
cdtrinm var. agilior Berl. —• breeds in abundance from CMonoapis mh 
nymi Comst.; the value of this variety in the control of Diaspinae 
is not to be despised; in limited areas it soniethnes succeeds in. checking 
A, hederae, as was the case in the olive orchards of Iviguria; but its action 
is too uncertain for it to be considered always as a means of controlling 
A^hederae ; it proved no less ef&cacious against A. destructor on coconuts 
in the island of Tahiti; A, citrinus has beeii found in Chrys. dictyospermi in 
America since 1904; recently the author found it in the same insect living 
on Sansevieria arborescens in the greenhouses in the Italian Colonial Agricul¬ 
tural Institute at Florence; later, from the coccid of the same Sansevicria 
plant, the author obtained a mw Prospalielh {Pr. fasciata);^}^.^ percentage 
(97 %) of Chrys. dictyospermi attacked, attributed entirely to A. citrinus, 

. must be considered as representing the total action of the two chalcids ; 
it has so far been impossible to determine how much of this total is due 
to each of the two species ; it appears that the proportion of female Chrys. 
dictyospermi attacked by Pr. fasciata is fairly high; 

2) A. lounsburyi Berk and Faol., does,not attack Chrys. dictyospermi 
only ;^the author also found it in large numbers in Fiorinia ;?onmW Targ., 
on an undetermined plant from Madeira, and at the end of June, 1916, " 
it was found in fairly large numbers on Diaspis boisdumli Sign, living on 
leaves of Vanilla aromatica and also, a few days later, onKemicMonaspis aspi- 
distrae on a fern of the genus Nephrolepis, both in the greenhouses of the Torri- 
giani garden, at Florence; as regards the value of this chalcid in the control 
of Chrys. dictyospermi, not only were 50% of the specimens of this scale sent 
by I/ODNSBtxaY from 8. Africa attacked, but also scales of other species 
sent to Florence from Madeira seemed to be attacked by it in large proper 
tion; for this reason it is being distributed by the Royal Station of Agricul¬ 
tural Entomology of Florence. 

' v; “ '3), ProspaUeUa fasciata Malen., obtained, as already stated, from CAfys. 

on Sansevieria arbor escens in the greenhouses of the Italian 
' C^dnM Agricultural Institute of Florence with Aspidiotiphagus citrinus. 

- The other four chalcids described belong to the ectophagous species. 

: , , x) Aphelinus chrysomphali Mercet (sub-family Bulophynm), found by 
, MER.CET on Chrys. dictyosperm^ixom Spain ; the dcvscription given by the 
aniibor is based on two females obtained from Chrys. diedyospermi on 
- dtrus material sent for sttfdy from Spain (Alicante and Palma de Mallorca) 
and on 70 other females from Aonidiella aurantii (Mask.) from gardens in 
: ; ;prmie; whereas, according to Mercet this Aphetinm is of little practical 
; * itajportance in the control of Chrys. dictyospermi, it is very efficacious against 
Aim. mrantii living on lemons and cedrates in Greece (Calamata, Corfu, 
^me islands of the Aegean Sea); in this country it has been noticed that 
the smell of unburied manure placed uuder the cerate tree keeps Aph^mi 

" '' ' ' ; ' . 
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away, thus allowing Aonidiella to multiply; dust which covers the foliage 
of the trees planted along a road has the same effect. 

2) A, silvestrii De Greg., the author's description is based on the 
examination of one female onl5^, obtained near the Royal Station of Agricul¬ 
tural Entomology at Florence from Chrys. dictyospermi on orange leaves sent 
from Palermo by Marquis De Gregorio, whose favourable opinion on 
the practical value of this Aphelinus for destroying Chrys. dictyospermi is 
not borne out by observations made at Florence; from many huundreds 
of the coccid sent by Marquis De Gregorio, only one specimen of Aphe¬ 
linus was obtained, and from material, sent by Prof. T. De Si^EFAni, also 
from Palermo, and including fresh leaves of orange, maple and ivy, only 
two female chalcids were obtained, both from Chrys. dictyospermi from 
maple leaves. 

3) Signiphora merceti Malen. (sub. famity Encyrtinae) ; two females 
obtained at Florence on Chrys. dictyospermi from Spain,' and one female 
obtained from Hemiberlesia cameUiae on Robinia from Pietrasanta (Fucca); 
according to the author this chalcid is not of great importance as a natural 
enemy of Chrys. dictyospermi. 

4) Aphicus hesperidum' Mercet (sub-family Encyrtinae) ; two male 
specimens obtained from Chrys. dictyospermi from Spain; there is little 
hope that this chalcid will play a great part in the control of Chrys. dicfyo^ 
spermi. 

119 - Phora fasciaia^ a Dipterous Parasite of the Coleopteron Cocciuella sep- 
tempunctaia^ in France. — Du Buisson, H., in BulleUn d& la SocUU Enionujla^^Hiue 
de Frame, No'. 15, pp. 2.i0“25o. Pans, 1917, 

In July 1912, the author collected in the department of AlHer pupae 
of Coccinella septenipunciata F-, fixed as usual on the upper part of the vine 
leaves. After having kept them in a small box for a long time, he noticed 
that one was deformed, and that, near the shreds of leaves near it, were 
small pupae from which minute diptera had emerged. 

In June, 1917, the author again collected in the same department 
pupae of C. septempunctata fixed, well in evidence, on potato leaves, and 
put aside 37 specimens in perfect condition. Of these, 33 emerged norm¬ 
ally towards Jul}'' 12th., hut the 4 others were deformed, and near them, 
on the leaf on which they lay, were again dipteroiivS pupae. These were 
placed for observation in a tube and the perfect insect emerged after July 
I2th. 

Dr. J. VieeEnEuvE, who examined the dipteron, identified it as Phora 
fasciaia Fallen, adding-that Rondani {Aifi Soc. ital. Sc. nat. Milano, II 
[i860], p. 165) had already published a note describing this species as a 
parasite of the pupae of C. septempunctata. 

120 - Sycosoter Javagnei n. g. and n. sp., a Hymenopterous Faxasite of the 
Coleopteron Hipobarus ficas. Injurious to the Fig Tree, in France. — 

Ekancois and Eichthnstein, Jean E., in Bulletin de la BocUte de Frame, 

No, 16, pp. 284-2S7, figs. 1-3. Paris, 1917- , . . 

Tlie breeding-out of the scoljHad Hypoborus ficus Erichs, frord the braa^ 
ches of the fig-tree, at Montpdlier, gave a braconid .parasite described here 

[«8-is*3 
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as a genus and species new to science under tlie name of Symnter Uivugmi. 

This insect is an external parasite of the larva of Hyp. The 

egg is placed on the host through the bark of the fig tree. The larva .spins 
a cocoon in the gallery of the scolytid for pupation. It appeans that Syc. 
lavagnei has as many generations as 'Hyf. ficus. The spring females of 
the hymenopteron are almost all winged ; those of the autumn are chiefly 
apterous. Winged males seem rarer than apterous ones, even in spring. 

lai - Pbyioecia cylindrica, a Coleopteron Injurious to Carrots, in Sweden. - 

K’BmrERj'S. A.., in Meddelande No. 1%^ fian Centntlanstaltm for I'Srsaksviimnikl ;<S 

Jo^dhnthomMd^ Efiiomologisi.a Avdelmnsen, No. 26, pp. 1-8, ilg. 1-8. vStockliolm. 

In tlie autumn of 1915, the cerambycid Phyioecia oylMrka I/, ('‘ Stjalk- 
bocken ”) was reported to be damaging seed carrots near the Stockholm 
Agricultural Experiment Station. 

The larvae of the insect, at a certain distance above the soil, enter the 
stalk and bore within it long galleries down to the roots, thus preventing 
the normal development of the plant. The insect influences not only the 
quantity of seed produced, but also the quality. In the case in question 
the percentage of seeds capable of germinating fell as low as 30, 

This insect is found in the north of Sweden, as far as Stockholm, and 
in Vastmanland., It is also fairly common in Norway and Finland. 

122 - Rhagohiis pomoneUa^ the Apple Maggot, or Bailroad Wom,an Injurious 

Dipteron Recorded for the First Time in, British Columbia, CaniMja — 

. Treheunis, li, C.jin 7 'h Canadian Eniomln^isi^ Vol. XI,IX, No. 10, pp, 

J^ondoti, 1917. 

Two adult flies’ of Rhagohiis fmomlla Walsh (fam. Trypeiidae) were 
taken by the writer near Penticton (British Columbia), on July 16, 1916. 
The fact is interesting, for this is practically the first time this insect, which 
attacks apples, has been recorded in the province of British Columbia, and 
it is practically'.the first time that it has beeu mentioned as occurring on the 
Pacific Coast of North America. 

The flies were taken on the Red Astrachan variety of apple, but examin¬ 
ation of its fruit and those of other early varieties in the vicinity on July 
abth. and again in August, revealed no definite sign of larval injury. Many 
early varieties of apple had been picked and shipped at the time of this 
second examination. Consequently, this fact, coupled with the lateness of 
the season, which was towards the end of the flight period of ,the adults, 
probably accounts for the paucity of material. 

As regards the, distribution of this species of fly on the Pacific coast, 5 
specimens were collected by 0 . T. BAHONin the southern part of California, 
and described by Snow in 1894 as Rhagohiis zepJtym n. sp, R. W. Doani 5 
in 1908, and J. M, .^brich in 1909, stated that R, Zephyria is a synonym ' 
of R: pomoneMa. Since the record of 1894, apparently this insect has not 
been observed again in Caiifqmia. 


{x) See also Jamry i9J3» 'No. 127 and 3.,'Becejiiner 1915, No. (M) 

{imn] , ' 
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According to information furnished to the writer by Aedrich, the insect 
has 'been recorded from the eastern slope of Colorado (Colorado Springs, 
JPort Collis). 

No information is available that the species exists in the State of Oregon, 
but A. Iv. Meeander states that it has been recorded as destructive along the 
eastern border of the State of Washington. He remarks, however, that 
there is no positive evidence of its occurrence in Washington orchards. 

’ Consequently, the record for British Columbia is almost unique for 
the Pacific Coast. Evidently the insect is not yet numerous in British 
Columbia, otherwise its presence would have been observed before. Even 
yet, no definite form of larval injury has been observed, and the record, 
thus far, exists only in the form of the capture of 2 adult flies. It is interest¬ 
ing to note, however, that E. H. Strickeand captured a single specimen of 
this fly at Eethbridge (Alberta) in 1914. These as little doubt that the insect 
emerged from imported fruit, and as the Province of Alberta is supplied 
more commonly writh western fruit than with eastern, the record suggests 
an interesting probability. 

123 - SiomsLcoctus ptaiani n. gen., and n. sp., A Coceid Observed on P/a- 
tanus racemosa in California. — Eerris, G. F., in The Canadian Eniomologtst, 
Vol.XEIX, No. II, pp. 375-378 + figs. 36-30. Eondon, November, 1017. 

This paper gives a systematic description of the new genus Stomacoccus 
and the new species St. platani together with information on the biology 
of the coccid. 

The insect was found in California on leaves, branches and trunk of 
Platanus racemosa (sycamore) at Pasadena, Stevens Creek (Santa Clara 
County) and near Stanford University. 

124 -Cynipidae Observed on Castanopsis spp. and Quercus spp.in America. — 

BeutenmulusR, \Vm., in The Canadian EntoTnologist^ Vol. XEIX:,No. 10, pp. 345”349- 
Eoudon, October, 1917. 

This paper gives a systematic description of the following gall-forming 
hymenoptera : 

1) Andficm casianopsidis n. sp., on flowers of western chinquapin 
{Castanopsis sempervirens and C. chrysophylla), in the following districts of 
California: Pacific Grove (Monterey County), Truckee, Mount Tamalpais, 
Placer County; • * 

2) A. myrtifoUae n. sp. on flowers of Quercus myrtifolia at Jacksonville 
and Palat Ka (Florida) ; 

3) A. gemmiformis n. sp. oxi the trunk of Q. alba in the district of 
Fort Eee (New Jersey), at Woodlawn (New York City), at Evanston 
(Illinois); 

4) A. dugesi n. sp. at Guanajuato (Mexico); the gall produced by this 
species was mot observed ; 

5) Biofhiza caepulaeformis Beutenmuller, at the base of shoots of 
Quercus rubra eX 

6) Amphibolips nigra BeutenmUller,* on branches of Quercus sp. at 
Durango (Mexico) ; 

,7) Dryopha^a flori^enHs n. sp.> ,on the trunk of Spanish dak {Q, 
figitatd) and Blue Jack hrmifoUa), at Ocala and Jacksonville (F'oiida). 
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125 The Distribution in Wheat, Rice and Maize Grains of the Substance, the Defi¬ 
ciency of which in a Diet causes Polyneuritis in Birds and Beri-beri in Man, — 
Chick, Ha»rieti:e and Hijme, E. Margaret, in Proceedings of the Royal Society, B. 
Vol. L 2 CXX, No. B. 634, pp. 44-68. I<ondon, December i, 1917. 

The experiments described were carried out at the Lister Institute, and 
the resiiltsobtainedled tothe following conclusions: — 

'■ Wheat endosperm, which constitutes white flour, is deficient in anti- 
neuritic vitamines (the substance whose deficiency in a diet causes polyneu¬ 
ritis in pigeons and beri-beri ii' man) (i); when led to pigeons as an exclu¬ 
sive diet it caused polyneuritis in a manner identical with polished rice. 

In both the wheat and rice grain, the anti-neuritic vitamine is con¬ 
centrated mainly in the germ or embryo; it is present in less quantity in bran 
(pericarp and aleurone-layer), probably in the aleurone-layer. Theembryo 
of maize grain also possesses marked anti-neurotic properties, both in the 
scutellum and in the plantlet. For this reason it is important to include 
the germ in the flour from which wheaten bread or biscuit is made, especially 
when the diet may consist largely of preserved foods, which are deficient in 
the vitamine. 

The daily ration of wheat-germ that must be added to a diet of polished 
rice in order to prevent the onset of pol3?neuritis is equal to the amount 
which, administered by the mouth, will cure a pigeon acutely ill with poly¬ 
neuritis, brought on by an exclusive diet of polished rice. This relation is 
not peculiar to wheat germ, but applies to other foodstuffs, such as yeast, 
containing anti-neuritic vitamines. The addition of wheat-germ to a diet 
of polished rice in quantity gm. every second day) sufficient to prevent 
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polyneuritis, also maintained the weight and general health of the bird. 
Rations in excess of this (2 to 3 gm, every day) led to a great increase in 
body-weight and in the general well being and vitality of the bird(6. 

Exposure of wheat embryo to a temperature of about 100® C, for two 
hours caused an insignificant loss in anti-neuritic vitamine; therefore, if 
it be included in the flour from which bread or biscuit is made, it can be re¬ 
lied upon to retain its anti-neuritic properties after baking. 

At temperatures in the neighbourhood of 120^ C,, however, there was a 
swift destruction of anti-neuritic properties. This fact must be borne in 
mind in dealing with diets largely composed of preserved and tinned foods 
previously sterilised at temperatures above 100® C. 

126 - Some Remarks on Macedonian Anopheles. — Cot and hovasse, in Bulletin de 
la SociiU de Pathologic Exotique^ Vol, X, No. 10, pp. 890-896. Paris, December 12, 191 
Macedonia, together with Greece, is the worst malarial district of Eu¬ 
rope. The authors examined: — i) the nature of Anophelines and their 
^ larvae; 2) their life cycle and the influences modifying it; 3) the percentage 
of AnopheHne carriers of hematozoa. Their observations showed the 
following interesting points: 

The principal carriers of malaria in the Salonica district are AnofheUs 
macuUpemis and a special variety of Pyreiofhorus superpictus which it 
is proposed to call P,. macedoniemi$» 

The life cycle varies greatly, especially the larval stage, and is largely 
dependent on the temperature. Contrary to the opinion generally held, 
an altitude of 1956 to 3260 feet (Mount Hortiack), as well as a decrease 
of iqo C. at night, are not sufficient to stop evolution. It seems that the 
Anopheles of Salonica ate adapted to the great variations of day and 
night temperature characteristic of the country. 

The proportion of Anopheles found to be infected was 8 % ; they were 
found e^ecially at Mikra where the cases of malaria were very frequent in 
proportion to those found el^where. 

mvsmxvms Agricultoal Education in flie United States. ~ porritt, The QuaHeriy 

BmjCATiON Review^ No. 453 » PP- 315 - 333 ^ Eondon, October, 1917. 

The Department of Agriculture at Washington has been a department of 
first rank in the executive branch of the Government of the United States — 
a department presided over by a Cabinet Minister — since 1889, In these 
28 years it has gradually acquired one outstanding distinction. With 
the single exception of the Post Cffice, it is to-day in more close and frequent 
touch with the hundred million inhabitants of the United States, and it 
renders them more constant and direct service, than any other department 
of, ^te at W^hington. 

This article is concerned only with the educational work of the Depart¬ 
ment of Agriculture. The simplest method of describing the work of Con¬ 
gress and of the Department on behalf of good agriculture and efficient 
farm economy is to take the budget of one of the state agricultural colleges, 
and show the connection of Congress and the Department with the 66 agri¬ 
cultural colleges and \rith the farm experiment stations associated with the 
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colleges, and the connection of the colleges and the Department with the 
vast scheme of educational extension work now being carried out under 
the Smith-Lever Act of 1914. 

The budget of the agricultural college of the State of Illinois, for the 
year 1916-1917, shows that it received grants from the Federal Government 
towards the cost of its maintenance under three heads: 


1) For the endowment of teaching in agxicnltnre and the mechanic 

arts (Morrill and Nelson funds) annually.$50000000 

2) For investigation in agriculture {Hatch and Adams fimds) . 30 000 000 

3) For demonstration work in agriculture and home economics 

(Smith and I/EVEr funds, 1916-17). 58 184030 


Total . . . $138184030 

In some states there is more than one agricultural college. The 
total number in 1917 was 66. In 1857 the first bill passed by Congress 
for aiding the state governments to establish colleges for the teaching 
of agriculture was vetoed by President Buchanan. The bill had been 
introduced by J. S. Morriuu, of Vermont. Four years later, after the elec¬ 
tion of Lincoln, and of a new House of Representatives, Moriuuu reintro¬ 
duced his bill. A similar bill was introduced in the Senate ; and in June 
1862 there was enacted the l^w under which what have since been known 
as the Land Grant Colleges came into existence. 

The Federal Government at that time had enormous areas of public 
land at its disposal; and, with money accruing from these lands, the agri¬ 
cultural colleges, now under the control of the state governments, were found¬ 
ed. By the Act of 1862 each of the then existing states received from the 
Federal Government a large donation of public land. Representation in 
the l/ower House at Washington is based on population; and under the 
Morrill Act there was apportioned to each state an area of land equal to 
30 000 acres for each senator and representative in Congress to whom the 
state was entitled by the apportionment tinder the census of i860. As the 
lands so assigned were sold, the money accruing was directed by the Mor¬ 
rill Act to be invested in bonds of the United States or in state bonds. The 
money was to form a perpetual fund; and the interest accruing from it 
was to be applied to the support and maintenance of at least one college 
in each state, 

' , ♦ 

where the leading object shall be, without excluding other scientific and classical stu¬ 
dies, and including military tactics, to teach such branches of learning as are related to agri¬ 
culture' and the mechanic arts, in such manner as the legislatures of the states may respec¬ 
tively prescribe, in order to promote the liberal and practical education of the industrial 
classes in the several pursuits and professions of life 

By the Morrill Act, and also by four subsequent Acts for aiding the 
states in promoting the teaching of agriculture, the cost of building^ for 
agricultural colleges has always been a charge on the states. 

Over agricultural colleges established under the Morrill Act the Fe¬ 
deral Government had no supervision or control. It was left to the state 
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legislatures to prescribe the course of teaching* There was no audit in 
the interest of the Federal Government, no "examination, test or inspec¬ 
tion to ascertain whether the Federal Government, as representing the people 
of all the states, was getting value for its money. All the duties of a state 
government to the nation outside its own borders in respect to its agricul¬ 
tural college, largely maintained by the Federal Governmeait, had been dis¬ 
charged when copies of the annual report of the college, recording any im¬ 
provement and experiments made, with their costs and results had been 
forwarded to the Secretary of the Interior at Washington, and also to all 
the other colleges endowed by the land grants of 1862, 

Between 1862, when the Federal Government made possible an agri¬ 
cultural college in every state, and 1914, when the Smith-Lever Act was 
passed, three additional grants were made to the State agricultural colleges 
for the extension of their work. The first was in 1887. Congress then passed 
an Act providing for the establishment of agricultural experiment sta¬ 
tions in connection with the agricultural colleges. A grant of 1 15 000 a 
year was made to each state for the maintenance of an experiment station. 
The work to be undertaken was defined in the Act as follows : 

“ To conduct original researches or verify experiments in the physiology of plants and 
animals; the diseases to which they are severally subject, with remedies for the same; the 
chemical composition of useful plants at their different stages of growth; the comparative ad¬ 
vantages of rotative cropping, as pursued under a varying series of crops ; the capacity of 
new plants or trees for acclimation; the analysis of soils and water; the chemical cpmposition 
of manures, natural or artificial, with expeiiments designed to test their comparative 
on crops of different kinds; the adaptation and value of grasses- and forage plants; the com-' 
position and digestibility of the different kinds of food for domestic animals; the scientific 
and economic questions involved in the production of butter and cheese; and such other re¬ 
searches or experiments bearing directly on the agricultural industry of the United States as 
may in each case be deemed advisable, having due regard to the varying conditions and needs 
of the respective states or territories 

It was under this law of 1887 that, for the first time, the Department of 
Agriculture at Washington was brought into direct connection with the work 
of the agricultural colleges. The connection was effected by a section of 
the Act which directs that, in order to secure, so far as possible, uniformity 
of methods and results in the work of the experiment stations, it shall be 
the duty of the Secretary of Agriculture to furnish forms for the tabulation of 
the results of investigations or experiments; to indicate from time to time 
such lines of enquiry as shall seem most important to him; and in general 
to furnish such advise and assistance as will best promote the purpose of 
thd, 

A few years afterwards, the American Association of Agricultural Col¬ 
leges and Experiment Stations was organised; and, chiefly at the instance 
of this association. Congress in 1906 increased the appropriation for each 
experiment station from I15 000 to $30 000 a year. Earlier than this — 
in t8go — by the Nelson Act, an additional annual appropriation was made 
to each of the agricultural colleges. The net result of these, Acts of Congress 
of 1862,1887 and 1906, for the advancement of the teaching, of agriculture, 
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was that in igi^ — the year before the Smith-Iyever Act — each state was 
receiving from the federal treasury $50 000 a year for its agricultural col¬ 
lege, and $ 30 000 for its experiment station. 

Since in all this legislation the cost of the buildings at agricultural col¬ 
leges and at experitiient stations, with their maintenance and repair, is thrown 
on the state and all the state legislatures make annual appropriations for 
their colleges, it will be realised that this liberal expenditure in the interest 
of agriculture by federal and state governments has popular support. 

In these years, before the United States Government made appropria¬ 
tions to the states for extension work, there existed in the Department of 
Agriculture a division which was exclusively concerned with the work at 
the State experiment stations. Its functions, which since the Smith-lvever 
Act came into operation have been taken over by the States Relation Ser¬ 
vice Bureau of 1>he Department, were to carry out the provisions of the Acts 
of 1887 and 1906 ; to enable the Secretary of Agriculture to certify to the 
treasury department when federal grants might properly be paid to the 
state experiment stations; to report to Congress regarding the work and 
expenditures of the stations; and to aid the stations in the effective 
development of their work. 

Inspectors from the bureau visit each experiment station .at least 
once a year. Its work and its expenditure are carefully examined; and 
on the basis of reports made by these inspectors, warrants are issued on 
the United States treasury for the payment of the grants to the various 
states. Stations must submit their schemes of work to the Secretary of 
Agriculture, practically to the States Relations Services Bureau. 

While the agricultural colleges were extending their work by means of 
the federal grants of 1887, 1890 and 1906, and of liberal appropriations 
from the state legislatures, larger appropriations were made by Congress 
to the Department of Agriculture, and its work was greatly extended. 
The appropriation for the Department for 1887-1888, the year in which 
Congress made its first grant to the colleges for experiment stations, was 
1 637 000. Ten years later, in 1898-1899,the appropriation had risen to 
nearly $ 2 500 000. In 1908 it was nearly $ 10 000 000 ; and for 19x3*14, 
the year before the Smith-Dever Act came into operation, it was $ 16 651 o<?o. 

With the enactment of the Smith-Dever law the Department entered 
on a new era. It began to have a direct, as distinct from an indirect part 
in what may be described as the popular teaching of agriculture and farm 
economy. From 1887 to X914 its work for agricultural education was, 
in the main, done through the state experiment stations and by means of 
bulletins and reports sent through the post to farmers, ?otton growers, 
grain growers, cattlemen, foresters and lumbermen, market gardeners, fruit 
growers, and poultr3" men. The most widely-circulated of the Depart¬ 
ment's publications is the Farmers' Bulletin The bulletins are writ¬ 
ten in plain language, and are adapted to the different sections of ,the coun¬ 
try, * their specific object being to tellfarmers how and when to do things'; 
in 19x4 in the aggregate 14 795 000 bulletins, were sent through the mails. 

What are known as Department Bulletins are more specialised than the 
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Farmers' Btilletins. They are concerned with subjects of interest to fruit 
growers, truck growers {i. e. market gardeners), poultry men, and lumber¬ 
men. They are intended for men who are specialists, actively engaged in 
these various industries, and who, while not technical men, can be described 
as professional workers. Included in the Department Bulletins are what 
are known as Professional Papers, in which information on highly technical 
subjects is communicated to scientists or technologists in the same or allied 
fields of enquiry. These bulletins are issued in editions averaging six thou¬ 
sand copies. They are distributed free to applicants. 

Purely scientific and technical subjects are handled in the Journal 
of Agricultural Research ", which is issued weekly, and is sent free to the 
agricultural colleges and experiment stations, and to technical schools 
and universities. 

The *' Experiment Station Record is a technical review of the world's 
scientific literature pertaining, to agriculture. Its free distribution is re¬ 
stricted to the stafts at agricultural colleges and experiment stations. The 
Weekly Newsletter " is a quarto sheet of four pages, three columns to a 
page. It contains news of the more important activities of the Depart¬ 
ment, with articles on farm practice and home economics. Its circula¬ 
tion is restricted to the employees of the Department in Washington and in 
the field, to crop correspondents, and to various agencies that cooperate 
in the work of the Department. The '"Monthly Crop Report", distributed to 
all persons suf&ciently interested to ask that their names should be placed 
on the mailing list, publishes data concerning current agricultural condi¬ 
tions. Its chief features are estimates of acreage, reports of conditions and 
statistics as to yields'and prices. At the end of each month comes the^Mst of 
publications. It gives a brief description of each piiblication 
ing the month, and an indication of the region of the country to which it 
is adapted. It is by means of this list that miscellaneous applicants are 
enabled to keep in touch with the Department and to ask for those publi¬ 
cations in which they are interested. 

The duties and functions of the Department between 1887 and 1914 
came to include much that might not inaptly be described as police work, 
chiefly in connexion with the administration of the federal pure-food code, 
the stamping-out of disease among cattle, and the eradication of insects 
and diseases that work havoc in the plant world. But it was chiefly through 
its supervision of the work of the state experiment stations and through 
its various widelj’-circulated publications, that the Department made its 
contribution to the propaganda for improved farming and better econo¬ 
mic and social wnditions in the fanning communities. 

For some years before the new era in the history of the Department, 
which be^n ^er the passage of the Smith-Eever Act, several of the larger 
agricultural colleges, with some help from semi-public organisations like 
the Rockefeller Foundation, or from chambers of commerce, or from state 
associations for the improvement of agriculture, had been engaged in exten¬ 
sion work. The collie faculties had organised itinerant schools for the 
teaching of agriculture. Not content with the work they were doing with 
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their four-year students or their short-course students they had sent their 
teachers into the rural communities, where they conducted schools for 
even as short a period as two weeks and then moved on to another commu¬ 
nity, In a considerable number of states county agencies had also been esta¬ 
blished. Graduates of agricultural colleges, after they had had two or three 
years of actual experience on farnis, were, if suitable, appointed resident 
county agents at salaries from |i200 to $1800 a year, and commissioned 
to devote the whole of their time to visiting farms, instructing farmers in 
new and improved methods of work, and in improving the general farm 
economy of the counties in which they are placed. 

Women graduates of the agricultural colleges who had specialised 
while at college in the care of poultry and in farm economy were similarly 
appointed, to devote their time to the education of the women of the farms 
in matters pertaining to farm home management. 

It was found, as early as 1912, that this extension work by the agricul¬ 
tural colleges was highly appreciated in the farming communities of the 
states in the south and west in which it had been undertaken. It was per¬ 
ceived that this direct teaching was resulting in more efficient farming, and 
finally that it was obviously tending to make farm life more attractive to 
the boys and girls of the farms. It was also realised at Washington that 
colleges which embarked in this direct teaching of agriculture and farm eco¬ 
nomy should not be dependent on semi-public sources for the funds with 
which to carry it on, but that it was a mission in which the Department of 
Agriculture should have some part, and over which the Department should 
have some supervision, as since 1887 it has had over the State experiment 
stations. 

Under the Smith-Iiever Bill a grant of f 10 000 a year is made to each of 
the states for extension work, and a second grant, based on the rural popula¬ 
tion of the state, is made subject, to the condition that a corresponding 
grant for extension work is made by the state legislature. For the year 
1916-17 the total grant was |i 580 000. Each year until 1921 the grant 
will be increased; and, when the maximum is reached, a little over 
$ 5 350 000 a year from the federal treasury will be available as the contri¬ 
bution of the Federal Government towards the cost of the extension work of 
the state colleges of agriculture. 

The Bill proposed to set up a system of general demonstration teaching 
throughout the cotxntry, while the agent in the field of the Department and 
the college was to be the mouthpiece through which this information was to 
reach the people — the man and woman and the boy and girl on the farm. 

’ The plan proposed undertook to educate the farmer by personal contact— by 
going on to his farm, txnder his own soil and climatic conditions, and de¬ 
monstrating that there are methods which in results surpass his own. 

The problems with which the Department of Agriculture and the 
teachers of agriculture and farm economy are confronted are various. Among 
these are the one-crop areas; the large proportion of farmers who are owners 
of the land they cultivate, but make a poor living and have little money 
at thek'disposal; the chronic shortage of labour in all farming communi- 
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ties; the large number of farms in the hands of new-comers from 
European countries who cannot read English; and the large areas in 
the southern cotton-growing states, where tens of thousands of small 
plantations —• one-mule farms — are rented by negroes. 

The Smith-Eever law came into operation in the fiscal year 1914-15, 
Some details of its working were given to the committee of agriculture of 
the House of Representatives by Mr. C. E. Smith, chief of the Office of 
Extension Work, one of the subdivisions of the States Relation Service 
Bureau of the Department as follows: ■— 


** The department and the college employ a state leader who is in charge of all county 
work. The state leader selects the county agent, inaugurates and directs his work, subject 
to the approval of his superior officeis, who are the director of the BxtensionService and the 
director of the States Relation Service in the department at Washington. The state leader has 
to find men who understand the science of agriculture and the practice of agriculture. He 
takes graduates of the colleges who have remained in the state, and who have made a success 
% the practice of agriculture. He takes the agent down to the county where he is to be em¬ 
ployed, and lets the people look him over, and see whether or not he is acceptable to them. 
His employment is the joint action of the county, the state, and the Department of Agri¬ 
culture. The eoimty agent’s business Is to bring to his county everything that is appropriate 
to that locality. If the farmers need a cow-testing association, he will help them to organise 
it. If they need a breeding association, he will help them with it. The one big thing that he 
needs... is to have a good organisation of farmers behind him, supporting him in his work, and 
helinng him to shape up the work itself ”. The agent also introduces ne.w and better varieties 
of seed, as well as improved cultural methods, etc. 


Extension work with the women on the farms in the south was begun 
in 1910, In 19x5 there were 350 women county agents at work in. the 
southern states. They deal with the problems of the farm and farm economy. 
They teach home-gardening, the canning of fruits and vegetables from fhe 
gardens; they give demonstrations of labour-saving devices in the home —■ 
home-made affairs — leading to better conditions and greater economy in 
the home itself. “Women county agents are to-day reaching approxi¬ 
mately thirty-five thousand homes in the south ”. 


A new value attached to the work and opportunities of the county 
agents as soon as the United States became involved in the war. In the 
agents-both the Department of Agriculture and the agricultural colleges had 
a ready medium through which farmers and food-growers could be directly 
reached and immediately interested in the new movement. Local commit¬ 
tees secure land iii or near the cities for free allotments; and througli the 
work of Ibese cbmmittees, lawns were broken up for vegetable gardens, 
totmty agents, and super\’isoTs working xinder them gave instruction on 
the spot to the amateur gardeners, and in many places they also helped 
them m smmng seed and fertilisers. 

apP®^°^^tely 134000 000 were being ex- 
by-the Government of the United States on the Department of Agri- 
on the agncultural colleges and experiment stations, and on ex- 
tension work iifider the Smith-Eover Act. 
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Appropriation to the department of agriculture. $25 000 000 

Morrill and Nelson funds-for colleges of agriculture. 2 400 000 

Hatch and Adams funds for experiment stations. i 440 000 

Smith-Lever Act. 1580 000 

Meat inspection. 3 000 000 

Printing funds. 600 000 


Total . . $34020000 


The Department of Agriculture serves the urban communities in at 
least two ways. The inspection of all food products that enter into in¬ 
terstate commerce ~ all food products that are marketed outside the states 
in which they are grown and prepared for sale — comes under the Depart¬ 
ment. Many such products cannot be sold unless they bear the stamp of 
the Department. The urban population also shares, or can share, with the 
rural population in that part of the extension work which is devoted to home 
economics; and largely through the activities of the Federation of Women's 
Clubs, home economics are now being systematically studied by women 
in the cities. But in normal times no part of the propaganda of the Depart¬ 
ment is directed to persuading people to leave the cities in order to engage 
in farming. The object of the Department and of the agricultural colleges 
and the extension work is the same — to improve all departments of 
farm economy, to improve conditions on the farms and in the farm homes, 
and thereby to retain in rural pursuits the men, women and children who are 
now on the six million farms of the United States. 

The writer gives the following bibliographical list: 

I. Historical Sketch of the V, S, DepaHment of AgyicuUure ; Its Objects and Present Organi'^ 
sation, compiled by C. H. Greathouse. Washington, Govt, Printing Office, 1907. 

II. Hearings before the Committee of Agriculture, House of RepreseMives, on the Agricultural 

Appropriation Bill, First Session. Washington, Govt. Printing Office, 1915. 

III. A Brief Sta^tofy History of the United States Department of Agriculture, byF. G* 
Cafrey. Case and Comment, Vol, XXII, Nos 9-10, Feb,-March, 1916. 

IV. Programme of Work of the United States Department of Agriculture for the Fiscal Year 
1916-1917.' Prepared under the Direction of the Secretary of Agriculture by B. H. Bradley, 
July I, 1916. Washington, Govt. Printing Office, 1916. 

V. Congressional Record, Vol. LI LIY. Govt. Printing Office. Washington, 1914-1917. 


CROPS AND CUI^TIVATION, 

128 - The Relation of Movement of Water in a Soil to its Hygroscopicity and Initial 
Moisture (i).~Alway,F. J. (Chief of Division 01 Soils) and Me Dole, G. R., (Assistant 
in Soils, Agricultural Experiment Station of the University of Minnesota), in the Joimmt 
of Agricultural Research, Vol. X, No. 8, pp, 391-42S, XX tables, 2 fig. + bibliography of 
17 publications. Washington, August 20, 1917. 

A short, historical review of the subject is given. Much work (Trom- 
MER, VON IdEBENBERG, VON KEENZE, EdEER, WoEENY, KrAZOW, GrEBE, 
Rakann, Briggs and Barham, etc.) has been done on the upward movement. 


(i) See B. 1914, No. 308 • R, 1916, No. 8; R, 1917, No. iii 4 - (-£<^4 
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or capillary rise, of water, and the relation between its rate and distance and 
the texture of the soil; the results have shown that the finer the texture, the 
slower is the rise at first, but the greater the final distance reached. On the 
other hand, up to the present, the downward movement, or infiltration of 
the water, and the relation of its rate and distance to the texture of the soil, 
has been studied by a few workers only (von I/Ie;blnberg Amerberg, 
WoLLHY, etc.). The results obtained are too discordant to justify definite 
conclusions, and usually refer only to coarse soils of low hygroscopicity ; 
the relative hygroscopicity of the soils was never taken into consideration. 
Under natural conditions, in the moist region, the moisture content of the 
surface foot of soil is rarely as low as the hydroscopic coefficient (i) and, in 
semi-arid regions, it rarely falls below this value. 

The experimental conditions, then, were not in accordance with those 
found in nature. For this reason the authors undertook new experiments 
on the upward and downward movement of water, taking into account the 
hygroscopicity of the soils as expressed by their hygroscopic coefficients and 
their initial moisture. Seventeen soils, chosen for their different compO” 
sitions, ranging from coarse sand (hygroscopic coefficient = 0.6), to a 
silt loam (hygroscopic coefficient ?== 13,3), were placed in three different 
degrees of moisture, corresponding to 0.5, i.o and 1.5 times the hygroscopic 
coefficient. The first condition corresponds to the lower limit of moisture 
in exposed surface soils after a prolonged drought during hot weather, the 
second to the condition found just after the ripening or a very heavy crop 
during warm, dry weather, the third corresponds to the wilting coefficient 
(Briggs and Schantz) (i). 

I. DOWTSWARD movement IN SOILS OP DIFFERENT INITIAL WATER CON¬ 
TENT, — Method: — To bring the soils to the desired moisture content, air- 
dried material was shovelled over on oiloth, the calculated amount of water 
being added meantime. The whole was then passed through a swing sieve, 
again shovdled, then placed immediately in a large, covered can, where it 
was left for several days. It was then again passed through the sieve, and 
returned to the can till needed for the experiment, when it was put into glass 
cylinders 36.2 cm. high and 7.8 cm. in internal diameter. In fitting the 
cylinders, the soil was well pressed down while it was being put in. One 
inch of water was then added to the surface. To make the initial penetra¬ 
tion more uniform, the cylinders were inverted in flat-bottomed trays, the 
desired aipoimt of water added and allowed to rise into the soil by capilla¬ 
rity, until all, or nearly all, had been absorbed. The cylinders were then 
placed right side up, covered to prevent evaporation and protected from 
the sunlight. 

The rate of penetration was observed during 5 days, the depth of the 
water being marked in pencil on the cylinders at intervals of i, 3 and 24 
hours. (More than one cylinder was used for each soil as a means of control, 
but, as the results coincided so wdi, only the averages are given). At the end 


(i) For tMs term, see B. 1912, No. 903. {Ed,) 
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of the period of observation, the soil was removed from the cylinders, the 
moist part divided equally into three, and the moisture determined. 

The results led the authors to the following conclusions, shown in the 
many tables given. 

1) Relation of the apparent specific gravity and the hygroscopicity, — 
Fine-textured soils show a lower apparent specific gravity than the coarser 
ones, but no direct relation was found between groups of similar texture. 

2) Relation of water retentiveness to maximum water capacity, — The 

value of the maximum water capacity is of little significance in the 
determination of water retentiyeness. At the end of t hour, the moisture 
content is only from V2 */a maximum water capacity. 

3) Rapidity of change of moisture content in the moistened layer, — The 
moisture content falls more rapidly with finer-textured soils: after 24 hours 
it is only 2 or stiinesthe hygroscopic coefficient, while in coarser soils it 
varies from 5 to to- times this coefficient. 

4) Relation of the rapidity with which equilibrium is attained to the hygro¬ 
scopicity, — The coarser the soil the more slowly is equilibrium reached; 
at the end of 5 days equilibrium had practically been attained in the finer- 
textured soils; this was far from the case in the coarser ones. 

5) Relation of hygroscopicity and the initial moisture on the one hand, and 
the rate and depth of penetration on the other, — The rate of penetration de¬ 
pends little upon the hygroscopicity, but varies very much with the initial 
moisture, increasing in rapidity with an increased moisture content. The 
same applies to the depth of penetration, which is not closely related to the 
hygroscopicity, but depends greatly on the initial content; the depth of 
penetration increased with the moisture content during the 5 days. 

6) Relation of water content of the moistened layer to initial moisture, — 
There is no distinct relationship for the finer-textured soils, *hut, with the 
coarser soils, the drier the soil, the wetter is the moistened layer. 

It follows that, if rain is preceded by a period of high evaporation, the 
weather immediatdy following this rain will have a greater influence upon 
the loss of moisture by evaporation in the case of a coarse than of a fine- 
textured soil, as a result of the tardiness with which equilibrium is reached 
in the coarse soils. 

II. Upward movement in soiEs op dipperent initial moisture 
CONTENT. Method ; — The same soils, in the same state of moisture 
{i, e, 0.5, i.o, 1.5 times the hygroscopic coefficient), were used as in the 
previous experiment, and placed in tubes 160 cm. long and 3.0 cm in 
internal diameter. The soil was well packed, either by jarring the tube 
while the soil was added through a funnel, or else compressed with a rubber 
stopper on a wooden rod, passed through the metal funnel connected with 
the tube. The first method was used for soils the moisture content of 
which w^as 0.5 and 1,0 times the hygroscopic coefficient, the second for 
those 1.5 times the hygroscopic coefficient. The tubes were then plaaed 
upright in a rack, the lower end of each dipping into a metal trough and 
resting on a strip of 0.25 inch mesh wire netting, the object of which was 
to prevent both the entrance of water and the esbape of air. Throughout 

imi 
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the experiment the water in the trough was kept at a depth of 1.5 inches. 
The experiments with soils of a content equal to 0.5 and 1,0 times the 
hygroscopic coefficient lasted 10 days, those for the other soils, 8 days. 
The height of rise was observed at the end of i, 2, 3, and 24 hoiirs during 
the first days, and thep at the end of each 24 hours. At the end of the 
period the moisture in the uppermost layer of the moistened portion of 
the soil column was determined. 

The results obtained led to the following conclusions: — 

1) Influence of the method of compressing the soil on the capillary rise. — 
The jarring and compression methods have no influence on the soils in the 
driest condition; in the moist soils the compression method seems to 
retard the rise, at least during the first 24 hours. 

2) Relation of hygroscopicity to the rate and height of the rise — There is no 
definite relation ; if, at the beginning, the rise is more rapid in soils of low 
hygroscopicity, this difference gradually disappears.* 

3) Relation of initial moisture content to the rate and height of the rise. — 
No definite relation was seen ; in the three moisture conditions studied the 
rise was generally most rapid in the moistest and lowest in the intermediate. 

4) Distribution of moisture in the soil columns. — All the finer-textured 
soils show the highest percentage of moisture at the top of the wet layer when 
used in the driest condition, but the coarser soils show no regularity. In 
soils other than sands, the moisture content of the wet layer is in close relation 
to the moisture retentiveness. From this it may be concluded that the wet 
layer has a moisture content equal to the moisture coefficient* L e. from 
1.7 to 2.5 times the hygroscopic coefficient. 

Ill, — Relation op penetration to capillary rise. — If the soils 
be arranged in order of the rate and depth of penetration and of the capil^ 
lary rise, the relative positions of the various soils show no similarity. In 
other words, the relative rates and differences of penetration in the differ¬ 
ent soils are not similar to the relative rates and heights of capillary rise 
{this lack of similarity was shown by von Liebenberg in his studies on dry 
soils). 

Some of the soils used contained 3 and 4 times as much organic matter 
as the others. No characteristic relation was observed between the varia¬ 
tion in organic matter and the rate and height of penetration; but the 
organic matter increased the capillary rise after the first day and the 
height attained in all the three mPisture conditions studied. 

120 -- Further Stadies on the Nitric Nitrogen Content of the Country Rock. — vStewart, 

R. and PijXBnsON, W,, in Utah AgnmUnral College Experiment Bulletin No. 150, 

pp. 20, I fig., YII tables. Logan, Utah, lUay, 1917. 

Certain soils in westen America contain spots veiy rich in nitric nitro¬ 
gen, having often a nitric nitrogen content several hundred times higher 
th^ th# of normal estivated, irrigated soil. These are locally known as 
”■ *^0 theories have been expressed with regard to the ori¬ 
gin trf the* accumulations; — i) that of Hh^gakd, who attributed it to the 
mor^ rapid nitrification of the organic matter of the soil in arid climates; 
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2) that of Headden and Sackem, who attributed it to the fixation of the 
atmospheric nitrogen by non-symbiotic bacteria. 

Experiments made during 10 years by the authors on the influence of 
irrigation water on the production and movement of nitrates in ixiigated 
soils, led them to- form an entirely diflerent opinion as to the origin of 
these nitre spots. They consider them to result from the leaching of the 
nitrates out of the pre-existing deposits in the rock and their local con- 
'centration by seepage water. 

Two facts contributed to the formation of this opinion: — i) it was 
found that nitrification is not appreciably more rapid in arid soil than in 
humid soil when measured by the nitrates present in the soil at various 
depths, in definite seasons and from year to year ; 2) all the data supplied 
by Hilgard and Headden on nitre spots, always mention additional 
amounts of other alkali salts. 

Previous work had already shown that rock adjacent to the affected 
areas which had contributed to the soil formation, was impregnated with 
alkali salts, including nitrates, and in sulEficient abundance to account for 
the accumulations noted. The investigations were continued with respect 
to various soils belonging to three geological formations — Jurassic, cretaceous 
and tertiary. All cretaceous soils were found to contain nitrate. Tertiary 
soils contain slightly less, although it is in them that are found the greatest 
number of nitre spots. Jurassic formations have a much lower nitrate con¬ 
tent (See Table I). 

Analyses were made of soils from different parts of Utah, belonging 
not only to the cretaceous, tertiary and Jurassic systems, but also to the 
triassic, permian and pennsylvanian. This proves that the formation of 
nitre spots is not limited to the rocks of any given geological system. The 
analytical method used was as follows: — 100 gm. of finely-ground rock 
were placed in a large flask with looc cc. of distilled water and shaken in 
the shaking machine for 16 hours. The solution was then filtered through 
a Chambkri.ain-Pasteur filter, and the niric nitrogen determined by the 
aluminium reduction method (i). 

Table II gives the results found for the different districts, character¬ 
ised, consequently, by a high total content of soluble salts. With two excep¬ 
tions, however, the nitrate content is not i % of the total content. 

The nitrate is carried from the original rock by seepage water, and more 
rapidly where the water escapes from leaking irrigation canals which cut 
the shale strata at some high point, thus allowing the seepage water to fol¬ 
low the shale strata to the point of outcrop, where the evaporation of the 
water produces a nitre spot. In cultivated soils the accumulation of ni¬ 
trates is only found where the conditions allow the free movement of seepage 
water. Nitre spots may reach such a degree of concentration as to make 
growth impossible, both in cultivated and in virgin soil. Their character¬ 
istics are : i) a high nitrate content; 2) the presence of large quantities ^ 
other soluble salts (chlorides and sulphates); 3) brownish colour ; 4) thin 


im 


(x) See r<}X4» No. ^06. (Ed.) 



144 


SOII< PHYSICS, CHl^MIStRY AND MICROBIOLOGY 


crust over the surface ; 5) mealy or ash-like condition under the hard crust; 
6) beneath this material is the soil, made moist, sticky and glistening by 
the continual presence of calcium chloride, which is known to be very deli¬ 
quescent. 

In rocks, as in soils, the nitrates are not independent of other alkali 
salts, and no case is known where nitrates only have been found ; sulphates 
and chlorides especially occur in large quantities. The content of nitre spots 
in nitrate, as well as in other salts, is very variable. 

The characteristic brown colour is not due to the nitrates, which are 
colourless,but to their solvent and decomposing action on the coloured organic 
compounds of the soil. The non-symbiotic bacteria are essential neither to 
the formation of the colour nor to that of the nitrates, their presence being 
purdy incidental ; this is proved by the fact that nitrogen fixation by 
these bacteria is greater in dry-farm soils, where no nitre spots aie found. 
Investigations have shown that the maximum fixation is 15*8 mg. of nitro¬ 
gen (Sackbtt) per 100 gm. of nitre spot soil, whereas, in dry-farm soil, this 
maximum is 51.8 mg, of nitrogen (GreaviSs). 

The authors reproduced nitre spots artificially in the laboratory: — 
300 gm. of rich greenhouse soil were treated with an excess of sodium ni¬ 
trate solution (10 %), and dried sloii^ly in the sun. The dry soil had all 
ths characteristics of the nitre spots, which it retained when treated with a 
saturated solution of mercuric chloride or a 5 % solution of carbolic acid, 
i e. when the soil was sterilised, thus definitely eliminating^ the action of 
non-symbiotic bacteria: 


Table I. — Percentage of sodium nitrate in various soils. 



I jVIasiAmm 

rnnzmum 

Average 

7 miafy soils: 




Saadston® ... • • 

0.284 

Ncnc 

0.074 

Sliale. 

0.750 

None 

0.147 

Clay. 

0.940 

None 

0 . 0 S 3 

AsU.. 

3,280 

0.0002 

0.236 

Alkali... 

* 0.232 

None 

0.021 

soils: 




Saadstoae * . , . ... 

0,293 

0.005 

0.055 

Sliale. 

1.026 

0,003 

0.104 

Clay... 

O.115 

0,002 

0,039 

Ask ........ . 

3.270 

0.005 

0,870 

Alkali.... 

3.350 

0,003 

0.074 

Jurassic soils: 




Sandstcaie. 

0.039 1 

None 

0.008 

.. 

0,019 

- None 

0.005 

.'. 

0.202 

0.149 ! 

0.175 

AB:^. ... 

0.017 

0.017 

0.017 
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Tablh II — Soluble salts and nitric nitrogen in various soils. 



Total 

Nitric fiitrogen 

Bistikt 

soluble salts 
per million 

parts 

per million 

per cent 

1 of total salts 

f 

North cf St George, Utah. 

29989 

81.4 

0.71 

West of » ». 

48 962 

156.0 

4.22 

East of » ». 

54.?56 

74.31 

0.79 

Northern Arizona .. 

51 858 

27‘3 ! 

0,212 

Vicinity of Mt Carmel, Utah ...... 

17734 

67.7 

1.07 

Vicinity of Cedar City, » .i 

36055 

28.7 

0.16 


130 - Absorption and Other Modifications of Certain Fertilising or Anti-ciyptogamic 
Compounds in Various Natural and Artificial Soils. — de wilkoszewski, bogumcl. 

Archives des Sciences physiques et naturelles, Vol. XI.IV, No. 9, pp. 165-189 ; No. 10, 
pp. 256-275, a figs., 6 tables, bibliography of 23 publications. Geneva, 1917- 

The author studied the absorption and other modifications undergone 
by ferrous and ferric sulphate; manganese sulphate, copper sulphate, cal¬ 
cium cyanamide, during their passage through natural and artificial soils, 
and through the physical constituents of the latter. The soils used were: — 

I^oamy soils containing 0.38 % and 0.9 % of lime respectively. 

Angers soilderived from the disintegration of schists, free from 

lime. 

lyoam freed from lime by repeated washing with hydrochloric acid. 

Artificial soils and their constituents — Fontainebleau quartz sand, 
pure kaolin, pure calcium carbonate, heath soil composed entirdy of 
humus without lime. 

The soils, placed in glass dropping funnels 40 cm. high and 2 cin. in 
diameter, were gradually watered with solutions of the substances studied, 
and estimations were made of the liquid from the infiltration from time to 
time so a$ to keep count of the modifications which took place during the 
passage of the solutions through the soils. 

The principal results may be summarised thus: — 

FEiRROTTS AND FERRIC SIIXPHAIJES, The iron of the latter is more 
easily absorbed by the soil than the iron of the former, which, moreover, 
is found in the soil in the ferric state. This proves that ferrous iron is re¬ 
tained by the soil only after it has been oxidised, by hydrolysis, to ferric 
hydrate; it is even possible that the free acid acts partly on the hydrate 
formed and gives an insoluble basic salt which cannot be removed from the 
soil. This hydrol37sis is greatly favoured by the presence of the soil par¬ 
ticles. Calcareous soils retain the iron. Qay soils absorb ferric sulphate to 
a large extent, but ferrous sulphate only slightly, because oxidation takes 
place with difficulty, . 

Manganese S0EPHAl^E. — After the solution has filtered through the 
soil it contains manganese oxides, perhaps even manganese peroxide; 
the catdlyfic action of manganese us^ as fertiliser is probably due to 
this phenomeiK^m . * .. 
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Copper sulphate. In the experiments with this salt the Gu^' ion 
was retained in the form of a hydrate, or perhaps in the form of an insoluble 
basic salt, for the SO4 ion is found in the filtration liquid. 

In a general way it may be concluded that it is not the .salts themselves 
which are retained by the soils, for they are hydrolysed, their base is rendered 
insoluble and the acid ion passes into the drainage water. 

Cat,cium cyanamibe. — This is now known to change in the soil to 
urea, ammonium carbonate, nitrites and nitrates. The author further prov¬ 
ed that when calcium cyanamide solution filters through the soil the change 
into urea and ammonium carbonate is much more marked than when solid 
cyanamide is dug in. 

According to the author these changes are not due to bacterial action 
but to the capacity of the soil to facilitate the fixation of water, thus caus¬ 
ing hydrolysis. This is proved by the fact that the transformation occurs 
immediately, both in arable and sterilised soil. Oxidation is favoured by 
soils of a spongy structure, such as infusorial soil, which has an obvious 
catalysing action, and where the nitrification of the cyanamide, urea and 
ammonium carbonate reaches its masdmum, The production of nitrites 
was about 20 times greater in these soils than in ordinary ones. 

Special attention should be given to the nitrification of the cyanamide 
in the soil in the absence of all organisms. The conditions under which this 
change takes place are not clear, and the author proposes to study them. 
During his studies he observed that Hessler's reagent does not form a red 
precipitate with the ammonium ion in the presence of calcium cyanamide;^ 

131 - Relation of the Transformation and Distribution of Soil Nitrogen to the Nu¬ 
trition of Citrus Plants. ^ See Ko. 17$ of this Riiviem. 

132 - Vegetation on Swamps and Marshes as an Indicator of the Quality of Peat Soil 

for Cultivation.— DuhnkwalDjT. of the Ammcan Society of Agronomy, 

Vol, IX, Ho. 7, pp. 332-324. Wasidngtom, October 22, 1917. 

Most workers have concluded that the surface vegetation on peat gives 
no clue to the relative quaEty of the soil for the purposes of cultivation. 
On the other hand, farmers and drainage men often assert that peat on a 
black spruce {Abies nig^a) or moss covered swamp is no good for cropping, 
whereas good black muck with ehn or ash on it is the best kind of land to 
draim 

Under the drainage law of the State of Wisconsin, the author, a member 
of the staff of the Wisconsin Agricultural Experiment Station, examined an 
area of about 6 600 acres of scattered marshes and swamps. The upland is 
non-calcaxeous glacial drift, derived from granitic and sandstone rocks, 
withnoUmestonein the vicinity. The author wished to discover whether 
a favourable or unfavourable chemical condition would be found in dif- 
fer^t areas of tte peat, and whether the vegetation would give any indi¬ 
cation of such conditions: 

j A field study showed that spruce {Abies nigra) and tamarack {Larix 
i^teriema) peat areas were the wettest, with the water table practically 
surface of the soil, and a covering of 12 to 18 inches of spongy moss. 
The depth of J:he peat or distance from the shore seemed to have little effect 
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on the kind of surface growth, and the degree of decomposition of the peat 
has hardly more efiect. 

Table I summarises the more important determinations made in the 
laboratory. All the samples, except No. 7, were taken from a depth of 6 
to 20 feet. Samples i and 2 were taken from different parts of the same 
swamp. Fine sand grains were found in Nos. 7 and 10 and not included 
in the average loss on ignition. The data show that peat bearing black 
spruce and tamarack has 20 % less mineral matter, a much higher degree 
of acidity, and somewhat less nitrogen. 

The greater acidity of spruce and tamarack peats may be due to the 
more continual flooded conditions of these swamps, and drainage experience 
shows that this acidity often disappears largely after the. peat has been 
drained and cultivated. The author considers his experiments confirm the 
farmer's statement that trees, such as ash, elm, birch and white pine 
{Pinus StroMs) show a better quality peat than that on which grow only black 
spruce, tamarack, sphagnum moss, blueberries and Cassandra [Cassandra 
calyculata). 

Determinations of the solubility of the peats in 150 cc. of a 2 % caustic 
soda solution, showed aci4 peats to be from 3 to 8 % more soluble than the 
less acid ones, but, if an amount of the solvent sufficient to counteract the 
extra acidity of the spruce peats be used, the difference in solubility is not 
noticeable. 


Comparative determinations oj the organic matter, acidity and nitrogen, in peat 
soils in the same district hearing different classes of vegetation. 


Number 

Vegetation 

Loss 

* Truog 

Total 

of soil 

on ignition 

acidity 

nitrogen 

2 

Tamarack {Lanx amcricana) . 

78-56% 

very stxong 

1 - 58 % 

4 

Tamarack {Larix americana) and moss. 

79.IX 


1.98 

1 Average • • • | 

*8.80% 

strong 

1.78 % 

5 

Black spruce (A bies nigra) and moss . . 

83-48% 

very stioiig 

1.86% 

8 

Black spruce (/Iw/gra) and moss. . 

91.07 

very strong 

I.S6 

9 

Black spruce (/I &ies nigru) tmd moss. . 

90.89 

very strong 

1.90 

IX 

BlacVi Bpracid {Abies nigra) and moss. . 

88.14 

very strong 

1.69 

M 

Black spruce {Abies nigra) and moss. . 

93.01 

very strong 

1.82 


Average . . . 

88.98 % 

very strong 

1 . 81 % 

I 

Mixed ash, birch and balsam [Abies hal- 





samra), . .. 

60.61 % 

very slight 

1.96% 

S 

Large ash {Fraxinns americam)^ birch, 




poplai and cedar, ... *. 

Si.ox ' 

slight ' 

2.17 

■<> 

Birch, ash, elm. 

6 (\ 9 X 

medium. 

2.02 . 

7 

Mixed birch, ash, tamarack {Lartxamt- 





rkana), willow.. 


slight 

0 - 

ro 

Ash, birch, a few lar^e tamarack {Lanx 





americana) and pine . • . 

47.X4 

medium 

— 

, ^7 

Elm, afeh, cedar and grass . - . . * 

62,08 

medium 

2.20 


Average . . . 

67.S8 % 

slight 

8.99 % 
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133 - Fractioal Information for Beginners in Irrigation. — Fortier, Samdel,!!! u. 5 . 

Department of A^iculture^Farmers^ Bulletinl^o. 864,pp. 38,23 figs, 2 tables. Washington, 
September, 1917. 

Tht U. S. Department of Agricitltitre has just published a revised edi¬ 
tion of the Farmers’ Bulletin No. 263, originally published on July 31st., 1906. 
It contains practical information for farmers who wish to settle in the centre 
and west of the United States where irrigation is essential. Besides gene¬ 
ral considerations on arid soils and water supplies for irrigation,* the bulle¬ 
tin contains practical advice on selecting a farm under an irrigation system, 
and more detailed descriptions of. the location and construction of farm 
ditches, the preparation of the land to be irrigated, the irrigation of a few 
of the staple <:rops (alfalfa, grain, potatoes, fruit trees and small fruits and 
vegetables), and the amount of water to be used. 

Canal companies supply water to farmers by contract^^ Up to a few 
years ago the prevailing type of contract was one providing for the sale of 
a perpetual water right for a given tract of land, with an additional annual 
charge for the operation and maintenance of the canal system. This type 
is not nsual now, the most common being the sale, with the land to be ir¬ 
rigated, of rights which carry an interest in the works supplying water, so 
that they become the property of the landowners when a fixed portion of 
the rights have been paid for. The cost of building the works is not in¬ 
cluded in the purchase price of the land, but is levied in the form of taxes. 

The quantity of water to he supplied by the companies is fixed by con¬ 
tract. The most nsual is a stream of given size, say i cubic foot per second 
for each 80 acres of land to he irrigated. Others agree to supply enough 
cover the land to a given depth, say 2 feet, during e^ch season. 

Irrigation water may also be obtained from the Government at a sti- 
pnlated price per acre. In this case the water is supplied to private land- 
owners through a water users' association, in which all the landowners within 
the project become shareholders. The cost of a water right under a Gov¬ 
ernment project varies from $25 to $29 per acre, and is payable in 20 
annual instalments. When the payments for the water for the major por¬ 
tion of the land have been made, the operation and management of the ir¬ 
rigation system, exclusive of all storage reservoirs, passes to the owners of 
the land irrigated, to be maintained and operated at their expense. 

After having discussed the construction of farm ditches, undertaken 
by thefarmers themselves, the author gives the customary measurements of 
ditches, and, in a series of figures, gives the sections for specified ditches. The 
water is controlled by means of division boxes, made usually, and most 
economically, of wood. Stress is laid on the necessity of avoiding useless 
loss of water, either by faulty preparation of the soil,by carelessness, or lack 
of supervision in the distribution of the water. Experience shows that the 
great danger in irrigation, in all the arid dstricts of the United States, 
arises from the lack of efficient drainage of the soil Where the natural 
drainage is insufficient, the salts from the snb-soil accumulate on the surface 
and soon make aU cultivation impossible. It is, therefore, under such 
conditions, essential to have recourse to artificial drainage, which is, almost 
as expensive to instal as a water supply. 
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134 - Irrigation of Semiarid Soils by means of Wind Engines, in II. S. A. - See 

N'o. 207 of this Renkcd, 


135 - Citrus Irrigation in California, U. S. A, See no. 173 this Review, 

136 " The Value of Coconut Poonac as Manure. — baiviber , il k , in Dcpurtment ot A^ri- 
cul/itrC) Ceylon, Leaflet No. i, p, i, Ceylon, 1917. 

Owing to the dilSictiity of freight and consequent lower demand, the 
price of coconut poonoc (native coprah cake) in Ceylon has fallen consider¬ 
ably, and the question of its use as a manure instead of a food has arisen. 
Analysis showed it to contain the following percentages of manurial ele¬ 


ments: — 

Nitrogen-.3.33 % 

Phosphoric acid . 1.47 

Potash. 1.29 

IviMie.'... 0.90 

Soda (as salt). 1.17 


MANURES 

MANURING 


If coconut poonac is compared with other cakes now used as manure, 
it is seen that, for the same quantity of nitrogen: — 

to 100 lbs. groundnut cake correspond 210 lbs. coconut poonac. 

» » » castor cake No. i » 150 v » 

.3 » >; « 33 No. 2 " 135 1) »3 * 

33 53 ); rape cake' 3) 120 ^3 » 

For this reason, in spite of its high food value, and considering that it 
is liable to become rancid on keeping unless very thoroughly dried, it is 
advisable, under present conditions, to use poonac as a manure in the coum 
try producing it. 

137 - Saltpetre: Its Origin and Extraction in India. — Hutchinson, c. m. (imperial 
Agricultural Bacteriologist), in A^nculturd Research Institute, Pusa, Butlehn No. 68, 
1916, pp. 24 -}- IV plates. Calcutta, 1917. 

The author has made a new study of the saltpetre industry in India(i) 
and shows that, under favourable conditions, the prospects for an in¬ 
creased production of Indian saltpetre are very promising. The present 
sources are not fully worked on account of the primitive native methods and 
the low price of crude saltpetre. In view of the favourable soil and cli¬ 
matic conditions in Bihar, artificial nitre-beds would probably form a useful 
added source of saltpetre. The present methods do not allow all the ni¬ 
trate present in the earth to be extracted. 

It is, therefore, necessary to divise a new, practical method of extrac¬ 
tion, and to see whether the efSciency of the method would depend upon a 
relaxation or revision of the restrictions imposed by the Salt Department. 
The present conditions of the saltpetre trade also demands examination 
to determine whether a greater demand wbuld result from organised efforts 
to improve these conditions by eliminating the middleman and standardis¬ 
ing the product itsdf. 


(1) Sec B, 1912, No. 57; see also Int. Inst, of Agric., World’s production md consumption 
of chemicalJertilisers, 2ucl. edition, 1914. — World’s production of fertilism md of chemical 
substances f<ir a^fibuUurd use. '(E 4 .). 

'' ' ' 
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138 - Inventory of Seeds and Plants Imported by the Office of Foreign Seed and Plant 
Introduction During the Period from April 1 to June 30,1914 (i). — u. s. Depart¬ 
ment of A^rkultiire, Bureau of PUtni Industry^ Inventory No. sg, pp. 183 + N plates. Wash¬ 
ington, X917. 

This inventory describes or lists 1019 recently imported plants, many 
of which were acquired hy exchange with dficial institutions or private experi- 
menters. Among the most important may be mentioned: — 

Cereals. — The two principal rice vareties of Tarragona, Spain 
(Kos. 37696 and 37697); a collection of South African wheats (Nos. 38618 
to 38 631), including the best Boer varieties adapted to the poor, unmanured 
lands of that district; ii varieties of wheat (Nos. 38 343 to 38 353) 
have been developed by the wheat breeders of the Department of Agri¬ 
culture of New South Wales and are considered worthy of trial in the south¬ 
west of the United States; a selected Danish 2-rowed barley ((No. 37 706) 
and a 6-rowed variety (No. 37 707), showing peculiar resistance to smut 
(Ustilago Hordei and U. mda) and leaf-spot (Septoria graminum), and 
a good quality, yellow spring oat (No. 37 708), selected by the Royal 
Danish Agricultural Societ}’' of Copenhagen; the dwarf Black Grushevsk 
sorghum, (No. 37 733) from the farm of the Grand Duke Nicholas in the Eka- 
terinoslav Province of Russia, which is distinguished by early maturity, even 
in very cold summers, and is the best yielder of 20 varieties tested there; 
a variety of maize (No. 38 544) grown by the Panetes Indians of the Upper 
Gy Parana (Machabo) River of Brazil. 

Forage crops. — The most remarkable is Merremia hederacea 
(No. 38 647), a creeping plant of the convolvulus family from the Island of 
Guam; stock prefer it to any of the other forage plants of the island and it 
may be grazed all the year round; 39 wild or cultivated forage grasses from 
Brazil (Nos. 37 983 to 38 041); the Apitrefle, or bee clover (No. 37 937) from 
Prof. 0 . Martinet of Uausaime, S^vitzerland, a variety of red clover with 
shortened, more open flowers, which enable the bees to collect the honey with 
greater ease; 2 annual species of clover from Budapest, Trifolum angulatum 
and r. parviflorum (Nos. 37 681 and 37 682), which remain dwarf in dry 
years, serving as pasturage, but grow high enough for hay in wet spots 
or in wet years; a wild type of Kentish white clover (Trifolium repens) 
(No. 38 57^, which experiments at Armstrong College, Cockle Park, England, 
have shown to be superior to Dutch clovei (2); many hardy varieties of 
sugar cane (Nos. 38 257 and 38 332), from Chengchow and Kaifeng, in Honan 
Province, which might be grown above the natural cane belt in the South 
of the United States and be useful for fodder, if not for syrup production; 
a very early-ripening Italian lye-grass (LoUum muUiflorum) (No. 37709), 
a meadow fescue {Festma elaiior) (No, 37 7x0), very resistant to rust (Puo- 
cinidi and an orchaid-grass [Dactylis glomerata sub-variety '' Olsgaard *') 
(No. 37 711) all selected by the Royal Agricultural Society of Denmark; 
the Juatree [Ziziphus joazeiro) (No. 37 923) from Joazeiro, Brazil, the fruit 
and leaves of which are used as food for stock. 


(i) See R, Dec. 1917, No. 1129 (M) — (3) See R, Sept. 1917, No, 814. {FJ.) 

rmi 
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Fibre plants. — Caroa {Neoglaziovia variegata) from Joazeiro 
(No. 37 705), a wild Bromeliaceae growing on the Sac Francisco River, used 
by the native for ropes ; the piassava palm {Attalea funifera) from Bahia 
(No. 37868), from the fibre of which excellent brooms and brushes are 
made, while buttons arc manufactured from the hard nuts. 

Oil-YIELDING PLANTS. — Ngart {Plukenetia conophom) (No. 38 644), 
a creeping Euphorbiaceae, cultivated throughout the Ossidinge district 
(Camexoons). The thin-shelled nut contains a hard oily kernel. Experiments 
hax^e shown that neither the kernel nor the oil contain harmful substances. 
The kernels, without the shells, weigh 4 or 5 grams and give 53.8 % of 
a drying oil, resembling linseed oil, and used by the natives. The fatty 
residue contains 45.6 % of protein. 

The characteristics of ngart oil are: — 


specific weight at i7.5*'C. ' —0.934 

Congealing point — 330C 

Iodine number of the oil 177.3 

Iodine number of the tree fatty acids 187.4 

Saponification number 192 

Refractive index at 17.s'* C. —1.4830 


(KR.msE and Diesselhorst, Tropenpftamef, Vol. XIII, p, 282, 1909). 

From the leaves of the carnauba wax palm {Cojpemicia cerifera) 
(No. 37 866), imported from Joazeiro, is obtained a wax that was formerly 
used for phonograph records. Its fruit is an excellent food for pigs, and 
it should not be impossible to plant groves of these palms for hog pasturage. 

Gum plants. — The true gum-arabic acacia *(i4cma vereli ) (No. 38 324), 
from Khartoum, may be capable of acclima.tisation in the south-western 
desert district of the United States. 

Drinr-YIELDING PLANTS. — Chici (Salvia sp.) (No. 38 048), from Za- 
cuapam, Huatusco, Vera Cruz, Mexico ; the seeds are put in water, where 
they swell and soften, mixed with sugax and red wine, and used as a drink; 
Ava or Kava (Piper methystimm (No. 38 291), from Pago Pago, American 
Samoa, used as a drink. 

Vegetables. — Many interesting species have been imported. A new 
variety of roselle (HihiscMS sabdariffd} (No. 37 6g8), called Temprano 
created at the Lamoa Experiment Station, Philippine Islands, is a sport 
from the Victor variety, ripening 20 days earlier ; it may be grown^for 
jelly further north than the Victor can be grown; a cucumber (No. 37 700) 
introduced into the Philippines from Seharunpur, India, has shown resistance 
to insect attack and is proving one of the best varieties for cultivation in 
the tropics; a hybrid between thousand headed kale and kolh-rabi, obtained 
by E. Webb and Sons, Wordsley, England; it has a thickened stem growing 
5 feet high, which is suitable for forage during the. winter; a Chinese ginger 
(Zinziher opcinale) (No, 38 180) from Feichang, Shantung, the candied rhi¬ 
zomes of which are shipped in large quantities to the United States; 5 va¬ 
rieties (Nos. 38 356 to 38 360) of the very best starch, table and feeding po¬ 
tatoes of Polish origin, produced by, M. Henry Uctowski ; the New Era 
potato, {No. 37 947J, said not to be affected by potato blight (Phytophr 
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thora infestans), has been obtained fromNew Zealand ; a variety of the yam- 
pee yam {Dioscorea data) (No. 37 943)“, produced at Avon Park, Fla,, de¬ 
serves serious study as it does well in very light sandy and rocky soil 
where potatoes will not grow; from Coban, Guatemala, have been import¬ 
ed seeds of the pacaya salad palm- {Chamaedorea sp.) (Nos. 38 403 and 38 404) 
which, ^fter 3 or 4 years, produces from 4 to 6 fleshy inflorescences about 
the size of ears of maize which, when cooked, make a delicate salad; it 
is believed that this species will grow in southern Florida. 

Fruit trees. — Galo {Anacolosa luzoniensisa (No. 38 393), from the 
mountains of Cavite (Philippines) with a kernel having the flavour of maize; 
K'uei li tzu (No. 37 799) a superior large-fruited form of the blight-resistant 
Chinese chestnut {Castanea molUssima), introduced from vSiai^u, Shansi; 
24 new varieties of oriental persimmon {Diosfyros Kahi), ii of which come 
from Tongjapu (Nos. 37 648 to 37 658), including an especially valuable 
variety for drying purposes; an improved variety of Diospyros lotus 
(No. 37 811) used for stocks in the loess table-lands, which are very dr^^ and 
alkaline; 5 new forms of persimmon from Shansi province (Nos. 37 661 
to 37 665); the salt-bag persimmon and honey-pot persimmon (Nos. 37 672 
and 37 678), the latter a prolific and showy bearer of fruit no larger than a 
cherry; both were imported from Shansi; 5 varieties from Shantung 
(Nos. 37 948 to 37 952), one of which is eaten pickled in brine; a staminate 
variety (No, 38 482), found in Bermuda, valuable as a polleniser. The im¬ 
portance of finding a pear resistant to blight {Bacillus amylovorus) induced 
Mr. Meyer to continue his search for a better flavoured melting Chinese pear; 
from Shansi, Honan and Shantung he sent 13 varieties of more or less proin- 
ise for breeding purposes (Nos. 38 246, to 38 242, 38 262 to 38 271, 38 277 
and 38278; the Rev. Hugh. W. White sent from Yencheng, Kiangsu, the 
Tangshan pear (No. 37 982), the only sweet, juicy pear with a woody taste 
he has seen ; an apricot variety (No, 37 744) from the Dakhleh Oasis of Egypt, 
capable of resisting an annual temperature of 75® and monthly averages of 
900 F.; from Shansi were received T4 varieties of Chinese jujube [Ziziphus 
Jujuba) (Nos. 38 243 to 38 247, 38 249 to 38 233 and 38 258 to 38 261), 
some with fruit as large, or larger, than hens' eggs, being more like small 
pears ; they ma^^ be eaten fresh, cooked in various ways or preserved with 
honey, sugar, etc*; a variety of Chinese haw {Crataegus pinnatifida) 
(No. 38176), the red-fleshed, large fruit of which will keep several months ; 
the»Fei peach (No. 38178), considered the best in China on account of its 
size, lateness (middle of October), good shipping qualities and aromatic 
fla%5'our; from Rio de Janeiro and Bahia, Brazil, came scions from 24 navel 
oranges, selected on account of their high yield, uniformity of fruit, sweet¬ 
ness, vigour, absence of spines and tendency to bear thioughout the year; 
the Selecta orange (Nos. 37 796 and 37 840 to 37 842); the pear orange 
(Nos. 37 797 and 37 843); the bitter orange, laranja da terra (No, 37 775) ; 
the seedy sweet orange, laranya da china (No. 37 776); the last two are used 
as stoclp for the navel orange; the lime orange (No. 37 784), with a flavour 
intermedl^e to that of the orange and the lime ; a much esteemed orange- 
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ade is mada from it (a typical fruit weighs 350 grams and gives 125 cc. 
of juice), 

A Nakon Chaisri seedless Siamese pummelo (No. 37 724) from Bangkok; 
the alamoen from Surinam (No, 37 804), a superior variety of grapefruit; 
the desert kumquat {Eremocitms glauca) (No. 37 712) and Atalantia mo- 
nophylla (No. 38 511), from India and Ceylon; from Cavite province, Eupho¬ 
ria cinerea (No. 38 374), a remarkably sweet Sapindaceae; from Coban, 
4 varieties (Nos. 38 478 to 38 481) of injerto [Acradelpha viridis) ; from 
Guatemala, the pitaya {Cereus triangularis) (No. 38 601), a pleasant favour¬ 
ed, deep-purple fruit produced by an epiphytic Cereus; from Cuba, rare spe¬ 
cies of Anacardium excehium (No. 38 209); from Rio de Janeiro the "fruta 
de condesa"' [Rollinia deliciosa) (No. 38171); the guabiroba {Campomanesia 
femliana) (No. 37 834). whose fruit is highly esteemed for jellies; cambuhy 
da India [Eugenia campestris) (No. 37830), cereja do Rio Grande” 
[E. edulis) (No. 37 831), E. speciosa (No. 37 832) ; Rheedia brasiliensis (No. 

37 802) from Rio de Janeiro ; from Januaria, the imbu [Spondias tuberosa) 
(Nos. 37 861 to 37 863), one of the most popular fruits of the interior of Bra¬ 
zil. To the collection of subtropical fruit have been added 24 choice varie¬ 
ties of hard-shelled avocados [Persea americana) (Nos.*" 38 477, 38 549 to 

38 364, 38 378, 38 381, 38.383, 38 387 and 38 638 to 38 640) from the district 
of Coban, Antigua and the city of Guatemala, some at an altitude of 5000 
feet; their fruit ripens late (winter and spring) and is of good quality. 

139 - The Effect of Different Rotation Systems and of Fertilizers on the Protein Con¬ 
tent of Oats. — Thatcher, R. W. and Arny, A, C., in the Journal of the American Society 
of Agronomy, Vol. IX, No. 7, p. 344-348. Washington, D. C., October 22, 1917. 

The experiments described were carried out at the Minnesota Agricul¬ 
tural Experiment Station. 

Work on the influence of various fertilisers on the composition of oat 
grains ha>? already been published (i), but it has rarety been carried out over 
more than one season, and the results are often inconclusive. 

(i) Woods, C. D. (Effects of Different Fertilizers upon the Composition of Oats and 
Straw, Connecticut Stovrs Agricultural Experiment Station Report for 1892, pp. 47-56), found an 
apparent increase in protein content of both straw and grain in proportion to the quantity of 
nitrogen applied in the fertiliser, 

WeibtjlLjM. (Cooperative Fertilizei Experiments in Malmohus County, Sweden, 1902 ; 
Abstract in ilicExperimeiU Station Record, Vol. XV, p. 570,1903)^ usmgthe composHioii of the 
crop as an index for the fertiliser requirement of the soil, concluded that, since there was a 
slightly increased percentage of nitrogen in the grain and of potash in the straw ftom plots 
fertilised with these elements, and no consistent increase of phosphoric acid in grain from plots 
treated with phosphate ferdlisers, the soils were in need of nitrogen and potassium, but not 
of phosphorus. » 

PINOREB, M. H. (The Inffuence of Nitrogenous, Fhosphatic and Potassic Fertilisers upon 
the Percentage of Nitrogen and Mineral Constituents of^the Oat Plant, Pennsylvania Agri¬ 
cultural Experiment Station Report, 1906, pp. 43 - 53 )» as a result ot studies on oats in 1904, found 
that when nitrogen was applied alone there was a larger proportion of proteinin the dry matter 
of the whole plant than when any other "fertiliser was used. The proportion of protein was 
distinctly less on the unfertilised plot, still lower when potassium alone was used, and lowest 
of all when phosphoric acid%as applied, even in a complete fertitiser, ^ 

[I$8-I393 
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In the studies described the samples analysed were taken from soil in 
which there was regular rotation, and, consequently, ftom different plots 
each season. The possibility of the effects being due to soil differences 
or to accumulations from previous soil treatments was thus reduced to a 
minimum. The same variety of oats was used in all the experiments ; the 
rate and date of sowing, method,of harvesting, etc., were identical each 
year. The methods of rotation and fertilisation were as follows ; 

Rotation plots. — Contintmis Oats. — This plot was sown with oats each spring from 
1909 on-wards. Manure was applied at the rate of 6 tons per acre in the autmnn of every third 
year; the last application was in 1915. 

Tmo-yeaf foiation ; oais and wheat or oats and maize. — The method was the same as for 
continuous oats. 

Thyee-yeay rotation*, no manure, maize, oats and clover. Model rotation. — The same 
treatment as in the previous case, except that, for Model rotation, manure was applied the 
autumn before the planting of maize at the rate of 6 tons per acre. 

Four year rotation : maize, oats, wheat, clover. — In the autumn preceding the maize, 8 tons 
per acre of manure were applied. 

Five-year rotation: maize, oats, wheat, clover, timothy hay. — In the autumn preceding the 
maize, 10 tons per acre of manure were applied. 

Fertiliser plots. — On all these plots there was a three-year rotation of maize, oats 
and clover. The fertilisers were applied annually, each one separately. The phosphates and 
potash -were applied at sowing time, the nitrate after the grain and maize were up. The kinds 
and quantities used were as follows: * , , 

Commercial fertiliser only. — When the seed bed was prepared 350 lbs. of acid phos¬ 
phate and 100 lbs. of muriate of potash per acre were applied, half to the oats and half to the 


Tretiaeow, S. S. F. (Influence ot Mode of Cultivation on the Chemical Composition of 
Cereals; Abstract in Experiment Station Record, Vol. XXXIV, p. 23a, 1916), found that barn- 
3Tard manure increased the protein content of oats from 11.38 to 12.81 %. 

I^iPMAN, J. G. (The Associative Growth of legumes and Non-legumes, New Jersey A^fi^^ 
cuttwaC Experiment Station, BuUetift 253,1912), studied the effect of potassium sulphate and of 
sodium nitrate on oats grown alone and with peas, in large galvanised iron cylinders in the field 
and in pots in the greenhouse, and on other legume and non-legimie combinations, Ke con¬ 
cluded that: 

i) Under favourable conditions non-legumes associated with legumes may secure large 
amounts of nitrogen from them, even thought this may not be shown by an increased pro- 
portion of nitrogen in the dry matter of the non-legume; 2) when sodium nitrate is applied 
to such crop mixtures, the non-legumes gain an advantage in the competition for moisture, 
light and plant-food, and the growth of the legume suffers. The legume contains not only 
less dry matter and nitrogen, but may also contain a smaller proportion of nitrogen in the 
dry matter. 

I/YON, T. U. and Bizzell, J, A. (A Heretofore Anno ted Benefit from ihe Growth of I^e- 
gumes, New York (CorneLl) Agricultural Experiment Station, Bulletin 294, 1911), noted aji 
increased protein content in timotl^’' when grown with alfalfa or clover, and of^oats when 
grown with peas, as compared with that of the grass or cereal when grown alone on adjacent 
plots lia the same season. 

None of these studies deal with the effect of a legume in the rotation upon the protein con¬ 
tent of the crops grown in the intervening years, and the work described in the paper under 
review seems to be the first on this subject. 
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maize. After the grain was up 300 lbs, per acre of nitrate of soda were applied, half to each crop 

Manure and commercial fertiliser, — Manure at the rate of 6 tons per acre; commercial 
fertiliser as in the previous case. 

Manure and nitrate ot soda, — Bach year 6 tons of manure per acre w^ere applied to the 
maize, and, in addition, 320 Ib.s. per acre of nitrate of soda, half to the'oats and half to the 
maize. 

Manure and muriate of potash. — Each year 6 tons per acre of manure were applied to 
the maize, and, in addition, 200 lbs. of muriate of potash per acre, half to the oats and half 
to the maize. 

Manure and raw rock phosphate. —^ Each year 6 tons of manure and i 000 lbs. of raw rock 
phosphate per acre were applied to the maize. 

Manure and acid phosphate, — Six tons of manure per acre were given to the maize, and, 
in addition, 400 lbs. of acid phosphate per acre, half to the oats and half to the maize. 

Tables I and II, whicli give the results of the analyses of the oats from 
the various plots, show a definite effect of the rotation system on the 
chemical composition of the crop. Short rotations without clover or an 
intertilled crop requiring sufnmer cultivation of the land, always gave oats 
with a low protein percentage. The three-year rotation with clover, with 
or without manure, and with at least one maize crop to provide summer 
cultivation, gave, without exception, oats of medium protein content. 
Longer rotations, with clover, or with clover and pasture, yielded oats of 
high protein content. 


Table I. — Effect of different rotation systems upon the protein content 
of oats, expressed as percentage of protein in the dry matter. 


Rotation 

Manure per acre 

Percentage of protein in dry matter 

1914 

1913 

1916 

Average 

Continuous oais. 

6 tons each 3Td. year. . 

12.94 

11.96 

13.02 

is.e4 

2 year, oats and whoat. 

do. 

12.63 

12.17 

12.73 


2 year, oats and maize . 

do.. 

13.25 

11.95 

13*13 


3 year, oats, clover,maiz'. 

None (control) 

14.00 

14.66 

15.46 

14.11 

3 year, oats, clover, maiz^ 

6 tons preceding maize . 

14.63 

13.45 

14.92 

14.$3 

4 year, wheat, clover, mai 


15.25 

15-7.3 

14.89 


ze, oats .. 

8 tons '> » 





3 y^t. wheat, clover, pa?* 


15.88 

14.49 

15*03 


turCj maize, oats . . , 

10 tons 0 » . 


; ' 




Table II shows a definite correlation between the protein content of 
the oat grain and the fertiliser treatment. Plots receiving nitrogenous fer-, 
tilisers invariably produced grain with a higher protein content than plots 
receiving any other treatment. The single sample having the highest per¬ 
centage of protein and the highest average for the four-year period was ob¬ 
tained with the use of nitrate of soda. The complete fertiliser contained ‘ 
enough readily available nitrogen to produce nearly the same effect upon the 
composition of the oats as the sodium nitrate alone. The potash fertiliser 
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produced oats with a slightly lower protein content than those from the con¬ 
trol plots in every one of the four years. The phosphate fertilisers did not 
mateiially change the protein content of the grain, which was sometimes 
a little higher, sometimes a little lower, than that from the control plotvS. 
The average protein content was practically identical in the control, raw 
rock phosphate and acid phosphate plots. 

Table II. — Effect of different fertilisers upon the protein content of oats 
grown in a 3 year rotation of oats, clover, maize, expressed as percentages 
of protein in the dry matter. 


Percentage of protein in dry matter 



1913 

X 9 H 

1915 

1916 

Average 

None (control). 

14.56 

14-63 

13.09 

14.92 

X4.0« 

Commercial oniv. 

16.00 

IS-S* 

13.57 

16.TO 


Manure + commercial 


14.69 

15.00 

15.57 

15.09 

Manure -f- nitrate of soda. 

15.13 

15,sa 

16 14 

15. So 


IVIanure -|- muriate of. potash , . . . . 

X3.81 

14.69 

12.06 

14.06 

13.40 

Manure + taw rock phosphate .... 

14.12 

13-69 ^ 

14.06 

14.46 

14.10 

Manure + acid phosphate. ...... 

14.3^ 

13.94 

15.10 

14.40 

14.44 


140 - The Composition of Grain Sorghum Kernels, —Le Clerc, j, a. and bailey, l- h 
in the Journal of the Am&ricm Society of Agronomy, Vol. IX, No. i,pp. 1-16, bibliography 
of 7 publications. Washington, D. C., January, 1917. 

This paper gives the average results of a large number of analyses of 
the seed of grain sorghums made at the Office of Cereal Investigations of 
the Bureau of Plant Industry, U. S. Department of Agriculture, during 
the 5 years 1908 to 1912, from crops grown at the Panhandle of Texas. 
The varieties analysed were durra, durra kafir, kafir, kaoliang, milo, broom- 
corn, shallu. From the data obtained interesting conclusions were drawn 
regarding: — i) the correlation between the various chemical and morpho¬ 
logical characters; 2) the influence of rain on the quantity and quality of 
the product, 

A) Correlation or characters, — i) Unlike wheat, there is no well- 
defined rdation between the weight of 1000 grains of sorghum and the pro¬ 
tein content (see Table I). In the milos alone there appears to be a slight 
tendency towards* a positive correlation, i, e., the heaviest grains are those 
richest in protein. In the other varieties the correlation is inclined to be 
negative. 

2) Uow protein content is usually accompanied with a high weight per 
bushd, and a low content in fibre, ash and pentosans. 

3) There is often a correlation between large grains and a low fibre con¬ 
tent; large grains have a relatively smaller superficial area than small 
grain^ and consequently less bran, in which the greater part of the fibre is 
found. With this negative correlation with fibre goes also a negative 
corrdation with ash. 

[U9-I4#] 
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4) There is a positive relation between the ash content and the protein 
and fibre content, but a negative relation between the ash content and the 
weight of 1000 grains and the weight per bushel. 

B) Influence of meteorological factors, — The vegetative period, 
from April to ripening, was divided into three parts: — i) April to 
emergence, 2) emergence to heading; 3) heading to ripening. 

Table II summarises the averages of the data obtained. The rainfall 
of the second and third periods did not have any marked influence on the 
composition or yield; for example, milo, dwarf milo, brown kaoliang, black-* 
hull kafir and red kafir had a high protein content in 1909 and a low protein 
content in 1908, although the rainfall during the second period was prac¬ 
tically the same both years. The same results were obtained for the third 
period. Nevertheless there seems to be a certain relation between the har¬ 
vest and the rainfall during the first period i. e. from April to emergence and 
also between the harvest and total rainfall. 

The amount of protein per acre is higher when the rainfall is heavier. 
Thus, in 1908 and 1911, when there was a copious rainfall throughout the 
vegetative period and during the first period, the average protein yield per 
acre was from 181.4 to 345.4 lbs., whereas in 1909,1910 and 1912, when the 
rainfall was less, the average protein 37ie1d varied between 66.8 and 110.3 
lbs. per acre. The same relations observed for protein yield were also ob¬ 
served for grain yield. 


.Table I. Relation of [protein content to the other consUHtenfs of sorghum. 


Vyfiety 

a 

•|5 

2 x 

% 

1 *1 
! ^ 

% 

, 1 

% 

1 

% 

5? Fibre 

■sJ 5 

Is 

S’ 

% 

^ to 

1 § 

gram. 

Weight 

per 

bushel 

lbs 

Milo: 







1 

58.2 

Protein less than 10,75 %. 

10.69 

9.36 

1.59 

1 3*27 

1.43 

73-69 

34.9 

Protein more than 13.70 % . , . . 

13.75 

9.25 

1.66 

I 3.08 

: 1.50 

70.76 

36.1 

5S.1 

Dwarf Mih : 






74-®5 

29.8 

58.8 

Protein loss than 9.62 %. 

9 - 5 * 

9.48 

U 54 

.3.37 

r.39 

Protein mote than 13.50 % .... 
Brown KaoUmq : 

13.56 

9.57 

" 1.67 

3,23 

1.53 

70.48 

32.1 

57-7 

Protein less than 11.50% . . . . 

11.49 

9.35 

T.84 

4.17 

X.27 

71.96 

19.0 

36,7 

Protein more than 14.70% • • • • 

M -75 

9.88 

1.95 

4.07 

1.50 

67.94 

17.7 

55.2 

Btaehhull ICttfir : 


1 






5S.7 

Protein less than 12*60 

12.56 

9.45 

1,66 

3.53 

1.58 

71-30 

23.1 

Protein mote than 15.20 %. . . . 

15.25 

9.60 

1.85 

3-44 

X.57 

68.22 

20.8 

58.1 

m Kafir: . 






72,80 


58.6 

Protein less than 11*20 % . 

II .13 

9,92 

l.6o 

3.12 

1.44 

21.5 

Protein more than 13.70 % . . . . 

13.75 

9.82 

1.79 

3.22 

1.46 

69.96 

20.5 

57.9 

ani Durra-Kafir: 



1.87 






Protdn less than 12.46 %. 

11.90 

9.55 

3.5.7 

1.39 

—* 

24.4 

57*9 

Protein more than 14.60 % . • • - 

15.08 

9.08 

1.95 

3.58 

1.63 


, 23.7 

55*5 


[I4«3 
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Table II. — Inftnmce of rainfall on the protein yield and the grain yield 

[averages). 


Year 

Protein 

% 


Rainfall 


Yelcl of grain 
per acre 

lbs. 

Yeld 

of protein 
per acie 
lbs. 

Total April 
to ripening. 
inches " 

April 

to emergence 
inches 

Emergence 
to upeiiing 
inches 

Heading 
to ripening 
inches 

1908 , . 

12.05 

16.24 

5.42 

8.27 

3.S1 

2 041 

245;4 

1909 . • 

13*55 

12,77 

1.65 

8.84 

2.80 

493 

66.8 

1910 

13,57 

10.04 

3.44 

5.49 

2.74 

680 

91.1 

19IT . . 

11,71 

1644 

8.30 

4,68 

2.52 

1 568 

181.1 

1912 . . 

13.96 

10.68 

2.17 

6.06 

2.84 

795 

110.3 


141 - The Action of the Constituents of the Ash on the Life of Plants. — Kgouov, m.. 

Ill: I MypHajl^ Onbimnou AzponoMUl {Journal of Experimental A^riotiltm’e)t 
Vol. XVI, Pt. 4, PP 270-280. Petrograd, 1915. —11. Ibid., Vol. XVIII, Pt. i, pp. 1-13 + 

2 figs. 1917. 

I. —The direct cause of the ripening of Gramineae, shown by the yellow¬ 
ing of the plant, is the migration of large quantities of magnesium to theseeds 
where it becomes fixed. In support of this hypothesis the author quotes the 
work of Arenbt and of WillstXtter (i), and describes his own expepl^** 
ments on oats, with and without castration, in which a chemical and mor¬ 
phological examination showed that, towards the period of ripening, cas¬ 
trated oats remain green. This is/probably due to the fact that the mag¬ 
nesium does not leave the circle of the vital functions of the plant, so that 
there is no visible decrease in chlorophyll. 

If later experiments confirm this hypothesis of the action of magnesium 
in the ripening of oats, it may be possible to solve the more important prob¬ 
lem of why annual plants are only annual and not perennial. 

II. — The action of the constituents of the ash on the life of plants is 
not sufficiently well known, and this second study is only an attempt to 
ascertain some specific properties of potassium. The experiment carried 
out by the author with young maize plants and a full-grown barley plant 
proves that, contrary to Stoxlasa's thesis, the synthesis of the organic sub¬ 
stance which takes place in the plant is not modified in ratio to the decrease 
of potassittm oxide in the food. This modification is not sufficiently great 
to inhibit more or less the vegetative life of the plant (with regard to the 
amount of potash), but one function (perhaps even a series of functions) is 
essentially disturbed by a deciease of potash in the food ; this function is 
the filling, or rather the emptying, of the grains of carbohydrates. In other 
words, the decrease of potash in the food results immediatelyin the transition 
of the carbohydrates from the organs in which their synthesis takes place 
to the parte where they accumulate temporarily. This fact accords with 

(1) WiLiSTATXER, UntersucLtmgeB tiber ChIbropliylJ, 1913. Arendt, handmirtsclu 
Versuchs^Smionen.f I, 1859. {Ed) 

|14|.14I] 
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the previous observations of M. Arbndt, according to which a a-mall 
amount of potassium oxide remains in the grain, while the greater part, on 
the one hand, accumulates, after having fulfilled its functions, in other parts 
oftheplant, and, on the other hand, passes into the soil or nutritive solution. 

143 - The Effect of Greenhouse Temperatures on the Growth of Cereals.— huicheson, 

T. B. and QtTANTZ, IC. E., in tlio Journal of the American Society of Agronomy, Vol. IX 

No. I, pp. 17-21, 1 fig., 2 plates. Washington, D. C., January, 1917. 

The results are given of studies on the effect of different temperatures 
oU the growth of wheat, oats, barley and rye from the date of sowing, De¬ 
cember 21, 1915, till May 27, 1916, when the experiment was discontinued 
owing to the extreme heat in the houses. Four temperatures were chosen 
and kept constant, so far as possible, throughout the experiment: 750F., 
65®F., 620F. and 5S®F. The appended Table shows that the temperature 
has a considerable influence on the periods of heading, flowering and ri¬ 
pening of the different varieties. The order of maturity was sometimes 
almost reversed ; thus at 750F. oats headed first, at 58<^F. rye was the first 
to head and oats came last. The Table also gives the number of tillers and 
heads for each plant and the-average length of the culms and heads. 


Data on the growth of wheat, oats, barley and rye in greenhouses 
kept at vario%ts temperatures. 


2*1 
a r! 

|1 

It 

' Dates ' j 

Number per plant 1 

1 

1 

(Average length, inches 

Emergence 

Heading 

Flowering 

Ripening 

Tillers 



Heads 


Wheat. 


75 " 

Dec. 28 

May 10 27 

13-27 

—. 

8.75 

0.87 

35.05 

424 

^ 5 ° 

id. 

May 15 

May 20 

— 

8.00 

175 

3148 

3.28 

62® 

id. 

Apr. 26 

Apr. 29 

May 29 

! 5.37 

3-00 

1 45.05 

4-38 

58" 

Dec. 31 

May 2 

May 3 

OaiS. 

1.25 

1.12 

i 36.74 

3.68 

75 " 

Dec, 29 

Apr, 17 

Apr. 26 

May 24-27 

9.00 

4.6a 

30.46 

7.13 

<iy 

id. 

id. 

id. 

id. 

5-62 

3^0 

32.12 i 

8.75 


id. 

Apr. 25 

Apr. 29 

May 27 

3.37 

2,00 

34.54 

S.oo 

58*^ 

Dec. 31 

May 1 

May 5 

Barley. 

1.50 

1.29 

i 

30.46 

7.70 

75 "^ 

Bee. 29 

_ 1 

^— 

— 

48.35 


— 

— 

65 » 

id. 

May 25 

May 26 

— 

33.87 

— 


' — 

62® 

U. 

May 16 

May 17 


8.00 

1.12 

21.29 

2,00 

58 <‘ 

Dec. 31 

Wsij 2 

May 5 , 

Rye. 

1.75 

1.75 

23.42 

2.38 

75 " 

Dec. 28 

Apr. 25-May 27 

May 3-27 

— 

29.25 

1.12 

31.30 

4.64 

650 

id.- 

Apr. 29 

May j 

—- 

5.00 

1 62 

40.65 

4-25 

62? 

id. 

Apr. 18 

Apr. 25 

May 27 

5-37 

3-00 

45.05 

4.38 

58® 

Dec. 31 

i Apr. 17 

May 2 • 

—— 

I.OQ 

I«0O 

60.31 

4.8B 
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The most interesting results may, be summarised as follows. — 

1) A cool temperature produces earlier maturity, except in the case 
of oats; a high temperature stimulates a rank growth of tillers, thus wast¬ 
ing energy needed for the formation of the heads. 

2) The cereal most susceptible to heat is barley, which produces a 
great number of tillers which do not head. Wheat and rye also suffer 
considerably, but less than barley. Oats suffer very little. 

3) The grain yield is highest for the plants grown at cool tempera¬ 
tures, except in the case of oats, which shows no difference in this respect. 

143 - The Selection of Cereals in Sweden and the Increased Production thus Caused* 

— Nilsson, N. Hjalmar (lyecture and report read before the Swedish Seed Society in 
1917), Svefiges TJUddesjorenings YearXXVII, Pt.^, pp. 172-^03,14 tables, 5 

IMalmo, 1917. 

Already before MenbEe's theory, taken up anew by DE Vries, Cor- 
RENS, Tschermak, had given a new impulse to the improvement of culti¬ 
vated plants by selection and hybridisation. Prof. Niesson EheE, in his 
work on hybridisation at Svalof, has admitted clearly the existence of heredi¬ 
tary units which are transmitted integrally and independently of each 
other, and from 1900 onwards, in his selection experiments by pure lines, 
he applied the methods and conceptions enunciated by Johannsen. 

It was from 1900 that the activity of the Experiment Station of Svalof 
working on a modern scientific basis, and following a well-defined, practical 
aim, began to have a definite influence on the agricultural developraent of 
Sweden, with excellent effects, especially on the cultivation of cereals. 

It is known that the productivity of a given plant varies from one lo¬ 
cality to another, according to the special environmental conditions. Thus, 
a wheat giving a good yield in England may, on account of its^slight resist¬ 
ance to cold, give very bad results in Sweden; such is the case of Square- 
head wheat. The selector, therefore, aims above all at uniting in one indi¬ 
vidual the characters high intrinsic yieli a'nd resistance to the most unfavour-- 
able meteorological factor or fhenomenon in a given district. For this rea¬ 
son were established branch Stations, each with their own experimental 
fields, to complete and extend the activity of the main Station at Svalof 
by forming centres of study in distinct districts differing from an agro- 
geological and meteorological point of view, such as Ultana, Eulea, Eiu- 
koping (Westgota), etc. 

Resistance to cold is the most indispensable quality for every cereal in 
the south as well as in the north of Scandinavia. Moreover, certain districts 
in the east of Sweden have so little rain in spring that it is also necessary to 
introduce drought resistant varieties. Finally, in Svealand, the fertility 
of the soil causes such a rapid and rank growth of the culms that varieties 
^^xj'fesistant to lodging are essential. 

It. has thus been possible to create, among the different varieties of 
cereals^ various t3^es, all of which are good producers and adapted to differ¬ 
ent and well-defined meteorological and agrogeological conditions. Thus 
Primus barley does well in cold, moist, heavy soils, whereas the varieties 
Gull and Hannchen prefer a dry climate and light soils; Guldregn oats, 
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which are the most widely cultivated, owe their popularity to their earli*- 
ness and a capacity for adaptation almost equal to that of the native va¬ 
rieties, whereas Fyris oats are suited to clay soils, and the Klock variety, 
to peat or marsh soil rich in organic matter. 

The author gives, in chronological order, the results obtained during 
the 25 years 1889-1915, in the selection of wheat (winter and spring), rye, 
barley and oats (white and blfe^ck). Numerous tables (the most important 
of which are summarised here) give the'details necessary to judge the work 
done; the yields in grain of the best varieties successively created and pro¬ 
pagated by the Svalof Station are all compared with the average yield of 
the native varieties, taken as 100. 

Winter wheat (i). — This must, above all, be resistant to low tempe¬ 
ratures. This explains the reason why Squarehead, an excellent English 
wheat which has been used for the progressive improvement of the native 
varieties, but which, coming from less northerly districts, is more susceptible 
to cold, gave, in 1916, yields in grain inferior to those of native Swedish 
wheat (see Table I). 

In 1890 the author, by individual selection, was able to isolate two lines. 
Grenadier and Extra Squarehead I, the first of which is distinguished by 
the quantity and quality of grain produced, as well as by the strength of 
its stems, the second by its resistance to cold and rust. By crossing these, 
so as to unite their qualities in one individual, he obtained Extra Square- 
head II, which is superior to both the parents. 


TabeE I. — Relative indices of productivity of di^erent varieties 
of winter wheat. 


Southern Sweden 

i 

1 

1 Central Sweden (comparison with SvalSf) 

» 



Svalof 

EinkSping 

Ultuna 

Pansar ........ 

140 





Fylgia , .. 

135 

0 826 Thule III . . . . 

— 

— 

125.0 

Sol 11 . 

135 

0 825 Thule II ... , 

128.5 

121.1 

113.6 

Smaa. 

131 

0 823 ........ 

113.4 

111.7 

108.8 

Soli. 

13X 

0 200 Renodlad Square- 




Extra-Squaichead II . . 

1^9 

hejid ..... 

X24.0 

107.8 

100.4 

Kotte. 

128 

0 700 Native Swedish . 

100.0 

1 00.0 

100.0. 

Grenadier III. 

125 

0 820 Thule I.... . 

120.1 

112.0 

99.7 

Grenadier I .. 

121 

0 325 Pudel.. 

119.0 

III.O 

90.7 

WilBelmina. 

1^5 

0 406 Bore. 

122.4 

104.4 

S2.5 

Extra-Squarehead I . . 

112 





Native Swedish wheat . 

i0« 





English Squarehead. . * 

99 






In the relative indices of productivity a fairly good position is held by 
the Sol variety, derived by individual'selection (pure line) from a Swedish 
variety. More resistant to cold and earlier than Extra Squarehead, it 


[tm 


(i) Sec R. Eeb.j 1917^ No. 135- 
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is much in demand among the farmers of Gotalaiid, where the rather late 
southern types are not adapted to the climate. 

The cross Extra Squarehead II X Sol I gave the hybrid Sol II, which 
holds almost the first place in the scale of relative indices of productivity 
and is to be recommended on account of its specific resistance to lodging, 

From the native Swedish wheat by pure strains was obtained, in 1890, 
besides the Sol variety, the Kotte variety, al^ very resistant to cold and rust, 
but unsatisfactory on account of its bad quality grain and weak straw. 
By crossing it with Grenadier, M. EheB (i) united in one type, called Pan- 
sar, the characters frodiictivity Q.nAresistance to lodging of Grenadier, and the 
characters resistance to cold and resistance to rust of Kotte. Pansar wheat 
now gives yields which exceed by 40 % those of the native varieties. In 
33 cultural tests in 1915 it gave in 7 cases more than 18 % cwt, per acre, 
in 8 cases, less than 16 cwt, and in 18 cases between 16 and 18 cwt, per 
acre. 

The cross Extra Squarehead II X Sm&hvete (early, productive Danish 
wheat) gave the hybrid Fylgia, which, in the north of Scania, has proved more 
productive and earlier even than Pansar. 

To what extent is it possible to introduce into other districts of Sweden 
the varieties created at Svalof ? An answer to this question is found in Ta¬ 
ble I, which compares data obtained at Svalof (southern Sweden) with those 
of Einkoping and TJltuna (central Sweden); it shows that the varieties Re- 
nodlad Squarehead, Bore and Pudel, good at SvalSv, decrease rapidly in 
value as they go further north and, at Ultuna, are much inferior to native 
wheats. In 1904 M. Ehee crossed these (resistant to cold, ripening early) 
with the Pudel variety (productive, resistant to rust and lodging) and obtain¬ 
ed successively the hybrids Thule I, Thule II and Thule III. The second, 
and the third even more, are excellent types for the north; at Ultuna, 
Thule III has a productivity index of 115, i, e. exceeding that of the native 
types by 35 %, 

To sum up, at the present time Pansar and Fylgia combine, in good 
proportions, the characters productivity and resistance to imfavouraUe me¬ 
teorological phenomena, but it has not yet been possible to unite in one tyj^e 
all the valuable characters of the parents to the exclusion of all their dejects, 
so that new improvements still remain to be'obtaiUed, it is hoped, by the 
experiments now in progress. ^ 

Spring wheai? ( 2 ). — Spring wheat must both give a good yield and 
ripen early. This second condition is realised by the native wheats, but 
not the first. The selection of native wheats by pure strains, undertaken in 
1890, gave the varieties Varpari and Svalofs Kolben, By crossing these 
with 0201 (a productive, but inferior quality type of Squarehead), two good 
hybrids were obtained which could be advantageously grown in Scania. 

A different series of experiments is in progress for the southern districts. 
From among the descendants of the hybrid Kolben X native Dalarne wheat. 


(i) See R. March, 1916, No. 286. {Ed,) ~ {3) See R. Sept., 1917, No. 806. {Ed,) 

itnj 
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was isolated a line whicli, while very early, produces on an average 8 % more 
than Kolben. ^ By representing the productivity of Kolhen by the index 
100, the following indices are obtained for the other above mentioned varie¬ 
ties ; — 

v 4 rpSrl.io;.s V 4 rp'irl X 0201.no.9 

.III. 7 Kolben X o 201 .... 112.0 


Ry£) (i). — The point of departure for the selections was Ostgota 
Giarag (grey rye of,Ostergotland), and the last variety obtained is Sti::in, 
which yields 40 % inore than the original native type. A valuable variety 
is Foradlade Wasa (obtained by individual selection from the Wasa variety), 
because its resistance to cold allows it to be grown in the ISTorrland, beyond 
the belt of the Stiarn variety. 


Table II. — Relative indices of productivity 
_ of the different varieties of rye. 


Varieties 

Svalof 

1907-X915 

Ostergotland,^, 

1910-1915 

Ultima 
. 1910-1915 

Stito. 

139.4 

120.4 

118.0 

Petkuser.. 

3 ^ 0 .2 

110.6 

112.1 

Bretagner. 

127.6 

107 8* 

99.1 

Foi^dlade Wasa. 

122.9 

109.1 

107.X ' 

Schlanstedter. 

118.7 

— 

109.9 

Midsommar . . . .. 

X12'8 

— 

— 

Wasa. 

105.9 

— 

99.S 

Ostf^eia G^drd'^ ... 

100.0 

100.0 

_ 

Native VlUma rye . 

— 

— 

100.0 


Varieties of rye which g0.ve excellent results at Svalof and Ostergotland 
did very poorly at Ultuna, but now selection and hybridisation experi¬ 
ments with native rye have been undertaken, and it is hoped to obtain 
varieties better suited to the northern latitudes. 


Tabi,E III. — Relative indices of productivity 
of the different varieties of barley. 


Varieties 

Scania 

f 

1, 

Ultima 

SvalSf 

X909-X9Xd 

Various 

localities 

i9o8-xgi6 

1909-19x6 

1897-1910 

7900-19x6 

Gullkorn. 

107.6 

112.6 

^ 13-5 

122,2 

1x6.6, 

Prinsess. 

103.5 

104,2 

IC7.3 

XI5.6 

109:9 

Hannchen. 

TOI.4 

X03-5 

108.3 

120.1 

— 

Chevalier II. 

94-4 

97-5 

102.2 

iii.r 

*05*3 

Svaubals. 

92.8 

— 

: — 

XOI.I 

10^.I 

Svenskt Plymage .. . 

— 

— 

— 

100,0 

100,0 

Primus .. 

100.7 1 

— 

— 

104.4 

95‘4 , 

Native Swedish hartey . 

100.0 1 

100.0 

— 

, — 

— 

PMUring ........... 



100.0 




(i) See R. 1916, No. 287 {£<#.) ‘ ^ 
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BarIvBV (i). For this cereal the results of selection are less obvious 
than for wheat and rye* It must, however, be noted: — j) that, besides the 
yield, the quality of the grain for brewing must be largely considered, thus 
limiting the quantitative effects of selection ; 2) that, at vSvalbf, selection 
work was not begun with native types, but with the English barley Pren¬ 
tice, already improved, from which were obtained ,by pure strains, the Prin- 
sess variety, suited to light soils, and the Chevalier variety, suited to cold, 
heavy soils. Another variety, Hannchen, earlier and with strong straw, is 
one of the best, but is already surpassed by Gullkorn, a productive variety, 
resistant both to lodging and cryptogamic diseases. 

White Oats. — Selection was started with the Propsteier variety, 
already improved and productive, so that, like barley, the results do not, at 
the first glance, appear very remaikable. It is, however, sufficient to 
compare the last varieties obtained with the older, but still popular, native 
types, such as Eigowo II" Kubb, Foraddlad Dala (selected Dal a) to be con¬ 
vinced of thek superior yield ; thus, the new variety Kron produces 35 % 
more than Kubb. The variety Seger is also distinguished by the white¬ 
ness of its grain and Guldregn by the strength of its straw, the earliness and 
quality of its grain and its very thin glumes. The Svalof oat varieties, un¬ 
like those of wheat and rye, also'^gave excellent results at Ultima, as is seen 
from Table IV. 


Tabee IV. — Relative indices of productivity 
of the different varieties of oats. 


« 


White oats 

Black oats 


SvaiSf 

tritaua 


Svaldf 

lyinkoping 

UUuaa 

Kton . 

ibS .3 

102.7 

Klock IH . . . 

121.3 

114.4 

IO1.8 

Seger . 

103.5 

110,7 

Stormogul . . . 

120.7 

III.S 

99.9 

Oulclrega. . . . 

102.5 

107.9 

Klock II . . . 

110.0 

107.0 

103.7 

Pfopstem . . . 



Klock I . . , . 

109.5 

— 


JLigowo II . . . 

98.9 

99.7 

Fyris . 

102.3 

ii 7,2 

103,3 

ForMlad Dala , 

86.9 

— 

Tartarisk Plym 


75.5 

88,7 

Kubb . 

78.4 


Roslag . 

to 0.0 

100.0 

100.0 


Beack oats (2). — Selection was started with the varieties Koslag 
and Tartarisk Plym. From the former was obtained the variety Fyris 
(which holds first place at Uinkoping), from the latter, the varieties Klock 1 
and Stormogul. 

The cross Klock I x Guldregn (white) gave the hybrid Klock II. This, 
crossed in its turn with Stormogul, gave Klock III, which unites, in good 
proportion, the characters of the parents. The cross Klock II x Fyris 
has not yet given very definite results. Of importance are the attempts to 
cross the last varieties obtained at Svalof with the native, northern types. 


See B, 1915, 369. {Ed,) — (s) See M, May. 1917, No. 42a. 
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with the aim of uniting in one type the productivity and quality of the best 
varieties with the resistance to cold characteristic of the northern oats. The 
first result is the hybrid 01163 Dala x Guldregn, superior to Dala in yield, 
resistant to cold, and earlier than Guldregn, which it could replace in the 
northern provinces. Very promising also are the hybrids Tigowo X Nord- 
finsk = Bjorn, and Ligowo x Nordland = Orion. All this hybridisation 
material has been sent for further study to the branch stations of Vester- 
norrland, where the climatic conditions are more severe and difficult. 

InCREASK in tHE PRODUCTION OF GRAIN DURING THE LAST 25 YEARS. — 
The new varieties created at Svalof and distributed more or less widely 
towards the north, certainly produce much more than the native varieties, 
which they are gradually replacing entirely. This fact cannot fail to in¬ 
fluence the production of grain, but there are no exact statistics which make 
it possible to determine to what extent the increased yield is due to the adop¬ 
tion of the new varieties, to the sowing of a larger area, or to the use of 
improved methods. 

In the province of Malmohus, the production of wheat which, during 
the five years 1889-1893, was 938 100 bushels, rose in 1909-1913, to 2 941 000 
i. e. it was three times as great, and the largest increase was in 1899-1903, 
at the time when seed selected at Svalof began to be used in extensive cul¬ 
tivation. Similar results were observed in the province of Kristianstad. 
With regard to increased production the districts of Sweden may be divid¬ 


ed into three categories: — 

1) sScania (provinces of AralniQhiis and Kristianstad) ..200-300 % 

2) Gdtalancl and Varmland .. 100 % 

3) Svealand (provinces of Gottland, Dalama aiyl Geficberg) . . 25-30 % 


In proportion as the north is approached the introduction of seed from 
Svalof becomes mote difficult and the results less certain, so that the 
increase in yield in the north is very limited. 

Tt is interesting to determine in what proportions the three above-men¬ 
tioned categories have contributed to the increase in production during 
the last 25 years. During the first five year period, 1889-1893, Svealand 
(3rd. category) holds the first place with 43.3 %, i, e, almost the half of the 
total production; then comes ^ania with 34.5 %, and finally Gdtaland- 
Varniland with 23.2 %. During the last five year period, 1909-1913, the 
categories come in the following order: — Scania, 51.5 %; Svealand, 27 % ; 
Gotaland-Varmland, 21,5'%. 

During the first five year period, 1889-1893, Sweden produced in all 
3 717 671 imperial bushels of wheat; during the last, 1909-1913, it produced 
7 494 838 bushels. In 1889-1893,6 031 303 bushels of wheat were consumed, 
of which 50.6 % was supplied by the country and 49.4 % imported. 
In 1899-1903 the increased consumption was not compensated for by a pro¬ 
portionate increase in production, which does not represent more than 41.1% 
of the total quantity consumed (8 998073 bushels). Finally, in 1909-1913, 
in spite of the greater amount consumed (10198 848 bushels), the wheat 
produced in Swed^ rose again, and that imported fell to 46.4 % pf the to- 

. :tml 
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tal consiitnptidn. By representing these fliictn ations by relative indices the 
following figures are obtained : — 



1889-1893 

1899-1903 

1909-1913 


I.OI 

1,2 

2.0 


1.00 

1.8 

1-7 


As is seen above, the effect of selecting superior types is first felt in the 
Scania district, where the climate is the sante as that of Svalof. The work 
of the branch stations, especially in Svealand, will allow the cultivation 
of wheat to be extended advantageously over large areas, where, at present, 
it cannot compete with barley and rye, and will help to decrease importation, 
seeing that the consumption curve tends to become horizontah This ra¬ 
pid survey of the history of wheat in Sweden during the last ^5 years, shows 
what results may be obtained, even in a short time, by the propagation of 
ultra-selected varieties. 

For the other cereals—barley, oats and rye — it is more difficult to 
determine to what extent the varieties created at SvalSf have contributed 
to the increased production. • 

All the winter cereals, cdnsidered together, gave, in 1880, a yield in 
grain of 10.65 cwt. per acre, and in 1910,13.38 cwt. The yield curve, which 
had remained more or less horizontal from 1885 to 1899, rose suddenly in 
1909, just at the time when the seed from Svalof began to be used in southern 
Sweden. As for the spring cereals, their yield, per acre was 10.35 cwt. in 
12.90 in 1910, and tended to increase, especially after 1905, that is 
to say, was in full keeping with the work of the main station at Svalof. 

Finally, to give an idea of the financial results obtained by the.propa- 
gation of selected wheat, it is sufficient to mention the following facts: — 
in the province of Malmdhus alone, Pansar and Fylgia wheats, by increas¬ 
ing the yield by 7-8 %, gave a profit of about i million crowns, whereas 
Klock III oats, which yield 12 % more than Edock I, gave a profit of 
almost 4 million crowns, the cost of production remaining identical. 

144 - Linked Quantitative Characters In Wheat Crosses. — i-reeman, George in 

The American Naturalist, Vol. El, Ho. 611, pp. 683-689, V Inbles. New York, No¬ 
vember, 1917. 

As the varieties of hard wheat and soft wheat used in the crosses de¬ 
scribed difter in having a number of visible characters exceeding that of 
the chromosomes (8) in the sexual cells, it was thought probable that 
a genetic linkage (i) of some of these might be found. The author 

(1) Eisifeage was discovered in 1906 by Bateson and Punnett, who called it genetic coup¬ 
ling, By crossing the Pimm sativum var’eties with purple flowers and long pollen grains 
with other varieties with red flowers and round pollen grains, it is seen that the 3 characters 
derived from each, parent tend to be transmitted coupled, as if the respective detemiinants 
were found in one and the same chromosome. Cf. Morgan, Sxurtevant, Muller and Briegbs, 
TJte Mkhamsm of Mmdelian Heredity, pp. 48-77. London, Coustable and Co., Ltd., 1915. — 
On th's snbiect see H' January, 1918, No! 29. {Ed.} 
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undertook a study in order to determine if such a linkage exists between 
the texture of the grain (traiislucency or opaqueness) and the shape of 
the head determined by the ratio width : thickness (flattened heads and 
square heads). 

One of the parents. No. i, had hard, translucent grains and a flattened 
head ; the other, No. 35, had soft, opaque grain and a nearly square head. 

The hybrids of the jF^ (1914) were intermediate to the two parents, 
both in the shape of the head and the texture of the grain (See Table I). 
In the were found every possible degree of intergradation between the 
hard and soft grained variety. In order to facilitate the classification of 
the grains the author divides them into three groups : — 

jst. Groups — ‘Grains approximately resembling those of hard wheat. 
Hardness = 100. 

znd. Group : — Grains approximatel3^ resembling those of soft wheat. 
Hardness = 0. 

^rd. Group: — All intermediate grains. Hardness = 50. 

This classification allows the degree of hardness for each plant to be 
determined with facility. Thus, a plant having 60 % hard grains, 30 % 
intermediate grains, and 10 % soft grains, would be classified as follows : 

(0.60 X i.oo) + (0.30 X 0.50) + (0.10 X o) = 0.75, or 75 % 

Having classified the grains in this manner, the plants themselves 
may be divided into three groups. 

Percentage of hardness 

over 66 
33 1/3 to 60 2;, 
less than 33 Vs 4 

CORREEATIOK BETWEEN THE TEXTURE OF THE GRAIN AND THE SHAPE 
OF THE HEAD. — The flatter a head is, that is to say, the mor^ its width 
exceeds its thickness, the higher will be the ratio or quotient obtained by 
dividing the first by the second. Is there any correlation between the de¬ 
gree of hardness of the grain and the value of this quotient ? Table I 
gives, on this subject, data obtained in 1914 for the parents No. i and No. 35 
and their hybrids whereas Table II summarises the results concern¬ 
ing : i) the parents and hybrids of F^ in 1915 ; 2) the parents and h^^brids 
of Fg in 1916. 

Tables I and II show there is a marked correlation between the texture 
of the grain and the shape of the head; the hardness of the first increases 
progressively in proportion as the ratio width : thickness increases in the 
second. Are we here concerned with a true genetic correlation, or a sim¬ 
ple physiological correlation due to the fact that long, thin, hard grains, 
poor in starch, thus less capable of filling the glumes than are soft, wdl 
plumped grains, rich in starch, tend to form a flattened head ? This problem 
may be solved in various ways : —- 

i) In the pure line of hard wheat No. i are always found soft grains, 
the number and proportion of which vary with the individua 1. - Those plants 
producing u smaller, propoition of soft grains have not more flattened heads 

(t443 


is<. Group: — Hard wheats 

2nd. Group : — lutemiediatc wheats 

$rd. Group: — Soft wheats 
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than those producing a larger proportion of soft grains, as would be the 
case in physiological correlation. 

2) There are varieties of hard wheat with square heads, and varieties 
of soft wheats, such as !bittle Club, with rather strongly flattened heads. 

3) Plants which have an abnormal correlation between texture of 
the grain and the shape of the head transmit it to their descendants, as is 
shown by the figures for 1915 and 1916 given in Table III. In this case 
physiological correlation can play no part, whereas the phenomenon could 
easily be explained by genetic correlation, by the theory of exchange of 
elements between chromosomes as expressed by Morgan's ‘"crossover" 
theory (i). In any case, it cannot be a question of physiological correlation. 


'J'aelk III. — Inheritance of non-conformity to usual correlation 
between the shape of the head and the textiire of the grain. 


Numbei 

Parents (1915) 

Bescendents (igi6) 

Ratio 

Width, thickness 

Per cent 
liardness 

Ratio 

ttndth : thickness 

Per cent 
hardness 

132 

0.93 

98 

1.34 

88 

169 

1,10 

50 

1.34 

73 

219 

1,30 

50 

1.35 

93 

232 

1.35 

100 

1.33 

86 

239 

1 1.33 

60 

1.30 

88 

263 

1.00 

64 

1.11 

61 

279 

l. 3 t 

50 

1.35 

79 


It may be objected that, if there were a constant genetic link between 
the characters shape of head " and “ texture of grain ", the linkage should 
be complete, whereas, on the contrary, there is considerable regression. 
This objection may be met by the obseivation that, apart from the fact 
that these characters are quantitative, and, therefore, subject to fluctuation 
round a mean, it may be admitted that the genetic factor for the texture is 
linked only with one of the factors determining the shape of the head. This 
would result in the partial correlation found. 

Conclusion. — The data presented seem to show that the two charac¬ 
ters, "" hardness of grain " and "high ratio width: thickness'* derived from 
the hard wheat parent No. i, tend to come out together in the segregates 
of the jpg and generations, i, e., that there is genetic linkage between one 
or more of the factors (genes) controlling the grain texture and head shape 
in the two varieties employed as parents. 

145 - Selection of " Kanred a New Wheat Variety, in Kansas, U. S, A. — See 

No. 1=^0 of tMs Review, 


(i) See R, Janiiary, igiS, No. 29 (Ed.) 


[I44.I4S1 
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146 - Studies on the Contamination of the Pollen of Rye with the Help of Indicator 
‘Plants*^ in Sweden. — Heribert-Nilsson.N. (Seed vSelecUou station of WcibuJlsliolin,. 
near Luidskroiia, Sweden), In Zeiischriff jur PfUime}iziichtunf(, Vol. V, Pt. e, pp So-ii.^, 
fig. 7-16, V tables. Berlin, 1917* 

In his experiments on the selection of rye at the above mentioned sta¬ 
tion, the author uses a method difEering in many respects from that usually 
followed ; instead of sowing the descendants of the selected plants side by 
side, he scatters them in fields of wheat or fodder Gramineae in order to pre¬ 
vent their crossing. 

In such work it is necessary to determine the manner and proportion 
in which the pollen of a plant, or group of plants, when carried by the wind, 
may reach the flowers of other plants, even if they be at a considerable dist¬ 
ance. This may be done in three wa3’'s : — 

1) The determination of the percentage of flowers setting in plants almost completely 
self-sterile, cultivated apart. 

2) Direct collection of the pollen. 

3) The use of **indicator plants” (‘'indicators”) 

1) Percentagio of flowers setting, — In normal rye plants this is, on 
an average, 5 %. Higher averages, exceeding 10%, may be attributed to 
contamination by other plants, or groups of plants, According to the au¬ 
thor's observations, plants separated from each other by a distance of about 
30 metres may be considered as practically isolated. Isolated plants at 
the same distance not of one plant, but of a group of plants (covering an 
area of about 0.5 square metres), are exposed to contamination at the rate 
of 10 %, bringing the percentage setting up to 15 %. 

2) Direct collection of the poleen. — ,This is done by means of 
glass slides covered with liquid paraffin, placed at various distances from the 
rye-plot in the direction of the prevailing wind. 

3) The use of '^indicators — In 1913, during work on the selection 
of the Danish variety of rye,^ Brattingsborg, the author noticed a plant 
distinguished, even when fairly ripe, by the persistence of chlorophjdlinthe 
stem, leaves and glumes, thus having the appearance of a wild grass. 
The green parts of the plant, then, do not ripen (i). 

Hybridisation experiments with the normal type showed this non¬ 
ripening " character to be recessive, the individuals being distributed as 
follows: 296 normal to 96 green (theoretically, 294 to 98), according to tlie 
Mendelian ratio 3:1. As this green type is very rare (less than i in a mil¬ 
lion) and recessive, it is particularly well adapted for use as an indicator " 
very sensitive to contamination. By studying the descendants of a given 
individual of this type it is possible to determine exactly the seeds arising 
from seif-fertilisation and those arising from cross-fertilisation (contamina¬ 
tion) : the former will produce " green " plants, whereas the latter, fertili¬ 
sed by the normal dominant type, will produce normal individuals ex¬ 
clusively. It is, therefore, impossible to find a more exact instrument for 
measuring contamination. 


{!) On tLe tipening oi cereals see No. i4ji of this {Ed.), 

fim 
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By appljdng this method it was found that 10 % of the isolated rye 
plants, at a .distance of 50 metres from plots (rye) measuring i to 3 square 
metres, are subject to contamination. The larger the plots, the greater is 
the danger 'of contamination, as is shown by the following figure.? with 
regard to a rye plot measuiing 3 500 square metres : 


Distance between isolated plants 
and plot 


Percentage 
of contamination 


50 ineties 


5 4 .-I % 


250 


46-3 


350 » 


2Q.7 


400 » 




The use of “ indicators allows the effect of contamination on a whole 
crop to be studied. This is impossible by the lasual methods owing to the im¬ 
possibility of distingnishing between normal plants from self-fertilised seeds 
and normal plants from cross-fertilised seeds. It was thus possible to de¬ 
termine that the effect of contamination by the 3 500 square metre plot on a 
group of 20 indicators '' 60 metres away, was 37,3 % i. e. % rd. less than 
the effect on isolated plants. This difference is explained by the fact that 
the pollen of 20 plants in a group has a marked protective action. 

The fertilisation of a group of plants exposed to contamination is ob¬ 
viously dependent on the state of the pollen mixture which spread sever the 
plot. The mass of pollen coming from a given group of plants becomes less 
dense in proportion as the distance it travels from its origin, or '' source of 
contaminationis greater, in other words, itsconcentrationis proportion¬ 
ately less strong. In a group A of plants exposed to contamination by 
another group B, the percentage of flowering depends both on the concentra¬ 
tion of the pollen produced by the group A itself, and that of the pollen of 
group B, whereas the fertilisation of isolated plants depends almost solely 
on the concentration of the pollen of the '' source of contamination ", for 
their pollen concentration is almost equal to nil. 

Other experiments have, moreover, shown that plants of the same group, 
or isolated plants situated at equal distances from the “source of contamina¬ 
tion " may present widely differing percentages of contamination. Thus, 
for the 20 plants mentioned above figures were found varying between 9.6 
and 68 %. These differences in one group may be explained as follows : 
The plants do not all flower at the same time; in proportion as the absolute 
number of plants increases (and,'consequently, the area of the plot), the to¬ 
tal period of flowering increases and the amount of pollen spread over the 
neighbouring plants, or groups of plants, becomes thicker. The late-flower¬ 
ing plants exposed to contamination will, therefore, show a higher percentage 
of contamination than the early-flowering ones. The percentage of flowers 
setting of an almost self-sterile plant exposed to contamination is, therefore, 
dependent 6 n many variable factors which may be represented by the fol¬ 
lowing figure: — . . 
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The use of indicators'' also made it possible to show that the muslin 
bags placed over inflorescences to prevent access by foreign pollen do not 
have the desired effect. Rye pollen granules measure 0.05 x 0.06 mm., and 
easily pass through the openings of this muslin, which have a diameter of 
0.15 to 0.20 mm. Tour “ indicator'' plants isolated by means of muslin 
gave descendants divided up as follows : 


Indicators |' 


Descendants 


Number | 
of plants ' 

i 

Number 
of flovcers 

Number 
of seeds 

Percentage 
of flowering 

1 

1 Number 

1 of plants 

i 

Contamin¬ 

ated 

plants 

{ripening 

normally) 

" Indicator ” 
plants 
(green) 

Percentage 
of con¬ 
tamination 

1043 

1 

74 

59 

1 

79.6 

28 

14 ^ 

14 

50 

. 1046 

112 

53 

25.0 j 

28 

27 

I 

96.4 

1047 


15 

30.0 

6 

4 

2 

: 67.7 

1 048 1 

74 

14 

18.9 ; 

i 

; 5 

5 

—— 

: 100 


Of the descendants of the indicator 1045, half were produced by 
self-fertilisation, the other half by contamination. It is, ther^ore, a plant 
possessing a high degree of self-fertilisation, which shows that the pollen 
from the rye fields penetrates the muslin so abundantly that it may advan¬ 
tageously compete with the pollen of a self-fertile plant. In the other three 
cases the percentage setting is lower, an average of 25 %, and the aver¬ 
age contamination is 83,3 %. Consequently, the majority of the plants 
(more than % ths.) are fertilised by foreign pollen which penetrates the pro¬ 
tective hood, thus proving the inefliciency of muslin for isolation purposes. 

iu4} 
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147 - Inheritance of Endosperm Ciolour in Maize. — white, orland E.,iii the Amencen 
Journal of Botany, Vol. IV, No. ?,pp. 396-^06, 4 tables, bibliography of ii publications,, 
l^nncastcr, Pa., July, 1917. 


The factors determining the endospenn colour in maize have been 
studied by many authors (Correns, Iock, Hayes, Emerson, Burtt- 
Davy, etc.). The author crossed varieties with yellow endosperm, 
California Golden Pop (Z^^), with a Hopi variety oxi^Zea Caragua 
both with white endosperms. The results he obtained led him to form 
conckisions in part widely different from those of proceeding authors who 
admitted the existence of two determinants of the yellow. 

In the cross California Golden Pop (2^4) X Zea Caragna the F^, 
hybrids had uniformly white endosperms, or, at the most, in certain cases, 
slightly yellowish ones. The cross California Golden Pop X Hopi gave 
similar results. 

Of 9 663 grains of the Fg generation of California Golden Pop (Z^4) x 
Zea Caragua (Z^j), 6999 were white and 2 664 were yellow. Assuming the 
difference between these two varieties to be due to one single factor (mono¬ 
hybridism), the theoretical nttmbers would be 7 248 white and 2 416 yellow 
grains, in accordance with the Mendelian ratio 3 : i. There is, therefore, a 
satisfactoiy agreement between the actual and theoretical values. 

With regard to the yellow colour it should be noted : i) it w-as lacking 
in uniformity, all shades from a dark yellow to a very light lemon yellow 
being present on the same ear ; 2) in some ears the yellow was principally 
confined to the base of the grain, nearest the point ot attachment. 

By crossing the hybrids 2^4 X of the F^ generation with the parent 
Zgj {Zea Caragua), white graim only were obtained. 

In the Fj generation, of 6 208 grains, 4 703 were white and 1505 yellow; 
according to the Mendelian ratio 3: i, the figurCvS should have been 4 656 
white and i 552 yellow. In this case the white, as well as the yellow grains, 
showed little uniformity in colour ; this is largely due to the segregation of 
factors affecting the texture and degree of translucency and opaqueness. 

In all the experiments described above the inflorescences were always 
isolated by muslin or parchment bags (2 leaves). By leaving 2^4 in contact 
with varieties jsvith orange colour grain, fully exposed to cross fertilisation, 
ears with a large number of orange grains were obtained. From this it 
may be inferred that the orange grain variety is dominant to the yellow Z44 
(California Golden Pop) variety. Under similar conditions, (Zrea Ca¬ 
ragua) always produced exclusively white grains. 

Taking these data as a basis, the author explains the colour diffeiences 
between and Z^i presence or absence of a single inhibitory factor, 

A, which prevents the development of the yellow colour, even in presence 
of the factor Y, which determines the yellow pigment. In the absence of 
this factor the grains may be either yellow or white. Four combinations 
are possible. 


1) AAYY 

2) AAyy 

3) aaVY 
'4) myy ' 


white eiido.*5penn 
white » 

yellow M 

whtte » 
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By crossipg these combinations with each other, the following colours 
would be obtained for the endosperm of and Fg'. 


Cross 


Ft 


Fa 


I {white) X ^ {white) 

I {wkiic) X 3 {yciioto) 

1 {white) X 4 {white) 

2 {white) X 3 {yi^iiow) 

2 (white) X 4 {white) 

3 {yellow'' X 4 {white) 


white (AAYy) 
1 AaYY'. 
white (AaYy, 
white (AaYy- 
fAayy) 
aaYy; 


nli 

T ; J 

13 ivltife: 3 yclltnti 
13 white: 3 yellow 

all 

3 yellow: x jcA'i/d*. 


The formula of the California Golden Pop (Z14) variety would be aaYY, 
that of the Zea Canigna (Zgi) variety AAYY. All the common varieties with 
white endosperm would have the formula aayy, i. would possess neither 
the determining factor Y, nor the inhibitory factor A, These formulae 
would explain all the phenomena and combinations observed during the au¬ 
thor's experiments. 


14S - The Relation of Cob to Other Ear Characters in Maize. — granxham, a. e., in 

nal 0/ the Ammcmi Society of Agronomy, Vol. IX, No. 5, pp. 201-317, 13 tables -j- 3 ligs, 
bibliography of 4 publications. Washington, Alay, 1917. 

This paper gives the results of a series of stitdies on the relation of the 
characters of the cob (size, weight, density) to those of the grain (depth, 
thickness, weight, yield), made at the Delaware Agricultural Experiment 
Station from 1910 to 1915. EOr the work were used 3 500 ears of maize of 
the Johnson County White variety, cylindrical in shape, with straight rows 
of kernels. Only the iippeY faH of the ear deprived of the tips, so as to leave 
8 cylindrical section xz cm. long, was used. The following characters 
■were studied: 

1) Weight of section. 

2) Number of rows. 

' 3) Circimtference of ear. 

4) Thickness of kernel, determined by counting the number of 
kernels* in 10 cm.: minimum number, 18; maximum, 32 ; average, 24.827 
+ 0,0229, 

5) Weight of shelled grain or yield in grain : miniifiuni 105 gm.; 

maximum, 285 gm. ; average, 196.321 0.2639. 

6) Weight of cob : minimum 15 gm.; maximum, 75 gni,; average, 
36.500 + 0.083. 

7) Circumference of cob: minimum, 7cm.; maximum, 15 cm.; average, 
10.571 + O.OII. 

8) Depth of kernel : determined by the difference in the diameters 
of the cob and ear: minimum, 0.7cm*; maximum, 1.9cm.*; average, 1.248 
4^ 0.0015. 

9) Weight of individual kernel, determined by counting the number 
required to weigh 10 gm,: minimum number, 18; maximum, 52; average, 
27.805+0,0513, 

10) Density of cob ; determined by dividing its weight by its circum¬ 
ference ; minimum, 0.12 ; maximum, 0,54; average, 0.328 + 0,0006, 

[ 14 ^- 148 ] 
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The appended table give the coehicients of correlation between the 
various characters of the cob and those of the kernels, calculated by 
DaVENPOR i''s formula (i). 


Coeftcients of conelaiion between the characters of the cob 
and those of the kernel. 


Characters 

Coefficients 
of correlation 

1 

7) Cirmmfefence of cob and i 

[ 5) Weight of grain per section . . 

1 6) Weight of kernel. ........ 

1 8) Depth of kernel .. 

/\) Thickness of kernel . 

0.4118 + 0.0095 

— 0.0185 + 0.0114 

— 0.1789 i O.OIIO 

— 0.1053 + 0,0113 

9) Weight of cob and . . , < 
1 

' 5) Weight of grain per section . . . 

1 9) Weight of kernel . 

1 .8) Depth of kernel . 

4) Thickness of kernel . 

0.3064 i 0.0103 

— 0.1837 + O.OIIO 

— 0.0747 + 0.0113 

— 0.1500 ± O.OIII 

1 

10) D 6 }%sity of cob and • . •< 
1 

f 5) Weight of gram per secHon . . , 

1 9) Weight of kernel . 

j 8) Depth of kernel . 

[ Thickness of kernel .. . 

— 0,0728 i 0.0113 
i —0.1959 + O.OIII 

— 0.0039 ± 0.0113 

— 0.0513 + 0.OII4 


CoNCirUSiONS. — i) The yield of grain per ear increases with the cir¬ 
cumference of the cob ; the correlation between these characters is fairly 
high. 

, 2) There is also a high correlation between the yield of grain and the 
weight of the cob. 

3) The depth of the kernel increases with the density of the cob, but the 
correlation is slight. 

In these three cases, contrary to tlje following ones, there is positive 
correlation. 

4) An increase in the density of the cob tends to decrease the weight 
of kernel; the negativ<? correlation is moderate. 

5) There is a moderate degree of correlation between the following 
pairs of characters : circumference of cob and depth of kernel; weight of cob 
and average weight of kernel; weight of cob and thickness of kernel. 


(i) Davenfort’s formula is : f - -- — 

where Di. represents the difference between the lengths and average length 
» » » ” » the weights and average weight 

Oj, » » standfird deviation of the length 

, 0*^ » » » » of the weig:ht. 

The maximum degree of poHHv& correlation is expressed by the coefficient 4- i; the max¬ 
imum degree of negaiiv^ correlation by the coefficient — x ; the absence of any correlation is 
represented by 0. Thus, the value o.q shows a very high positive correlation, whereas the 
value o.i shows a \ery low correlation. 

im 
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6) There is slighter negative correlation between the circumference of 
the cob and thickness of kernel, 

7) There is a low negative correlation between the pairs of charac¬ 
ters : weight of coh and depth of kernel ; density of cob and yieJd of grain, 

8) The negative correlation between density of coh and depth of kernel 
is very slight. 

9) There is practically no correlation between the circumference of 
the coh and the weight of the individul kernel. 

There are, then, in certain cases, clear and well-defined relationships 
between the characters of the cob and those of the kernels, so that measure¬ 
ments of the cob might be a valuable aid in the selection of maize. 

149 - On Abnormal Ears of Maize Obtained from Seeds Treated with Copper. — 

JtTNGELSON, A., in Revue Generale do Boianiqiie^ Vol. XXIX, No. 344-345, pp. 244-248 + 

261-2S5 + I lig. +plates 17-21. Paris, 1917 

Th'e experiments described were carried out in 1914 and 1915 to deter¬ 
mine the effect of copper salts on the growth of cereals, and of maize in par¬ 
ticular. 

The 1914 experiments showed that treating maize seed with copper salts 
had the following effects: — 

1) The germinating power of the seeds is weakened. 

2) The poisoning of the seedlings is often shown by the appearance 
of a hluish streak on the leaves. 

3) The growth of the plants is slower and dowering is, consequently, 
retarded. 

4) Poisoning of the seeds may give the plants issued from them special 
capacities, tendencies to vary, shown by the appearance of abnormal 
ears, which, by their own characters, and by those of the grain they contain, 
are removed from the racial type. 

5) These new characters are faulty and retrogressive, and the inju¬ 
rious effects increase with the increased poisoning of the seed — greater 
length of time of poisoning, closer contact of the poison and albumen as a 
result of previous mutilation. 

The 1915 experiments gave the following complementary conclusions: — 

6) Different copper salts have the same effect. 

7) The facility of the plants to give abnormal ears varies with the 
concentration of the copper solution in which the seed has been placed. 

8) Copper has no well-defined effects, and^eeds treated in an iden¬ 
tical manner give birth to different anomalies. 

9) The tendency to vary of a plant from poisoned seed may be shown 
by qualitative or quantitative effects, by the appearance of multiple ano¬ 
malies, or of more uniform ones in grater number. 

10) The new characters of the seed and the grain are not stable, 
and do not seem to reappear in the descendants. 

11) The tendency to vary of the parent-plant is fixed in the seed which’ 
produces irregular and retrogressive ears. 

Fiuicticai, RESunts. — -4) The copper treatment, used in agriculture 
to protect seeds againt cryptogamic diseases, may have an accessory and in- 
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jurious influence. The specific characters of the varieties cultivated may, 
under this influence, disappear and be modified in an undesirable sen'^e. The 
deterioration of local varieties of cereals, of which farmers have so frequently 
complained during recent years, may be partly due to this anti-cryptogamic 
treatment, and may prove a serious obstacle to the improvement and se¬ 
lection of the desired characters. It is even possible that chemical poisoning 
may produce deeper and more lasting results than those obtained in the 
author's experiments, and that poisoning or development in a medium which 
is not the customary one may be the cause of diverging types or of deformi¬ 
ties. 

B) By the action of peculiar and graduated chemical influences easily 
adapted to experiment, it may be possible to throw some light on the 
natural factors of evolution, and perhaps also on the mechanism of racial 
variation. It is of no account if pathogenic actions are concerned, for it is 
ctiil unknown whether they may not be direct or indirect causes of the var¬ 
iation and evolution of plant species or forms. 

150 - Correlations between the Chemical and Morphological Characters of Sorg¬ 
hum. — See No. 140 of this Review. 

151 - An Interesting Bud Variation in the Duchess Apple. — Dorsey, vi. j.,^n The 

Journtilof HcrcdttVf'VohVllJ.No ic, pp 565-567, fig. 9. Washington, December, 1917. 

WiEEiAM Bardweee fouud in his orchard near Excelsior, Minn., a 
Duchess apple which differs from tlie others of the same variety in its deep¬ 
er red colour and harder skin. 

Typical Duchess apples are pale yellow, more or less covered with irregu¬ 
lar dark red streaks overlying lighter irregular blotches. The sport has 
the same yellow background, but is covered with a solid, dark red colour 
on exposed parts, shading, at the apex, into a lighter red overlaid with 
darker streaks. The skin, being harder, is more resistant during cooking. 
It is probably a case of bud variation which, since it shows the same pro¬ 
ductiveness and quality as the patent plant, might be successfully propa¬ 
gated by grafting, and form a new type of great market value owing to its 
fine colour. 

It was in this manner that Collamer and Hitchings arose from Twenty 
Ounce, and that Banks arose from Gravenstein, all being forms chaiacter- 
ised by a deeper colour. Banks is usually called Red Gravenstein, and, 
similarly the new Duchess type might be called Red Duchess. 

152 - A BottleKec^edLamou.—S wingle, Eeonhardt, in The Jour'mlofHefeditytYohYIlIf 

No. 12, pp, 559-560, I fig. Washington, December, 1917. 

Bud sports are much more frequent in the citrus family than is supposed, 
and are of importance in the improvement and standardisation of varie¬ 
ties. 

In a Eureka orchard near Corona, Cal., the author observed a limb sport 
which had grown till it comprised a large part of the tree. It was distin¬ 
guished by its bottle-necked fruit and nanow, sharply pointed leaves, re¬ 
sembling those of the willow or peach. 

A search lead to the discovery of several other identical cases. There 
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is no transition between the normal pa'rt of the tree and the sporting branch. 
The apparent correlation which .is always found between the bottle-necked 
fruit and the narrow pointed leaves, is of interest. 

The fruit of these branches is of inferior quality and market value. This 
shows the necessity of careful pruning and the rejection; for grafting purpo¬ 
ses, of buds or scions showing such variations to however slight a degree. 

153 - Cereal Cultural Experiments made in 1916 at the Agricultural Station of Flahult, 
Sweden. ■— von Feilitzen, Hjalmar, in Svmka Mosshdtmfdremms Tidsknfi, 
Year XXXI, Xo. 6, pp. 465-469. Jonkopiiig, 1917. 

i) Spring ryb and whbap, barbby and oats, — In yield of grain oats 
hold the first place, followed by barley, rye and wheat. 



Variety 

Beginning 

of earing 

Duration 
of growing 
period, 
days 

Grain Yield 

Cwt. per acre 

Compared with 
that of oats 
= 100 

Oats. 

Segei 

July 25 

138 

21.16 

too 

Earley .... 

Korn 

July 15 

119 

19.70 

93 

Rye . t . . . 

Primus 

June 25 

131 

15.80 

75 

Wheat . . . 

jatte 

July 20 

138 

J6.20 

77 . 


As in the previous year Gulkorn barley gave a yield much superior to 
that of Primus; taking that of Primus as 100, the values 140,167, 114 are 
obtained for the years 1914, 1915, 1916, respectively. 

2) Comparative Experiments with different varieties of oats. 
— The Kron variety holds the first place with a yield of 21.13 cwt. of grain 
per acre; next comes Probsteier with 20.08 cwt. The two new Svalof 
hybrids, Orion and Bjorn, specially designed for the northern districts, 
gave, in 1916, a yield slightly higher than that of Tysk Mosshafre (a German 
oat for peaty soils). 


1 

i 

Straw 

per acre 

Cwt, 

Grain 

per acre 

Cwt 

Weight 

per 

quarter 

lbs. 

Weight of 

1000 grains 

gms. 

1 

Percen- 

1 

tage 

of grain 

Number 
of days 
from 
sowing 
to 

appearence 
of : 
inflore- 
^ences 

Duration 

of 

growing 

period 

days 

WUk Whmts: 

Kron . .. 

Probsteier. 

Blach WkeaH: • 
Tysk Mnsshafre . . 

Orion , , .. 

Blom . .. 

43.5J 

43.60 

37-87 

41.76 

41.95 

21.22 

20.08 

18.97 

19.42 

19.38 

303.1 

296.0 

3 II ‘4 

324.2 
324.8. 

34-5 

34-6 

1 30.5 

i 34-5 

1 30.1 

73.7 

73.6 

73-1 

73-0 

74.2 

93 

.92 

62 

84 

86 

146 

146 

! 129 

130 
130 


154 - Increased Production of Cereals in Sweden, -- See no. 143 of this Mm. 
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155 “ The Colour Classification of Wheat— hayes, h. k., bailey, 0 h., aeny, a. c, 
and Olson, P J. (Committee of the IkOnnesota Section of the American Society of Agio 
nomy), in the Jcm'ml of the Anmican Society of Agronomy, Voi.TX, No,6,pp.28i-2S4. 
Washington, D. C., September, 1917, 

The colour of wheat is due to the joint effect of two factors: — i) The 
presence or absence of a brownish-red or orange-yellow pigment in the bran 
layer ; 2) the physical condition of the endosperm cells. These latter may 
be corneous or starchjL according to the density of the cell contents or the 
relative apiount of space occupied by air cavities or vacuoles. The confu¬ 
sion which has arisen with regard to the colour classification of wheat is 
probably due to the use of a single term to describe the combined visual ef¬ 
fect of these two characters. 

The presence or absence of a red pigment in the bran layer is of little 
importance in indicating milling value; but the density of the endo¬ 
sperm is of great importance. Pigmentation is definitely inherited and 
appears under widely varying environmental conditions. Although some* 
what modified by climatic conditions, the intensity of pigmentation is a 
varietal character. With the same degree of pigmentation, a starch • 
kernel has a lighter appearance than a corneous kernel, but there is no 
difficulty in distingirishing a starchy pigmented kernel from a starchy 
white kernel. 

If inheritance be regarded as a characteristic manner of reacting to a cer¬ 
tain environment, it maybe said that the physical condition, whether corneous 
or starchy, is an inherited character. This, however, does not apply to the 
density of the endosperm, which is very, dependent upon environmental 
conditions, a fact which must be borne in mind in classification in view of 
its relation to milling qualities. 

The authors, therefore, propose the following classification: — 

Two columns are necessary: i) Pigfmeniatim; *2) Physical condition 
or density. 

Under pigmentation it is proposed to use the term ''red'' to show the 
presence of a brownish-red pigment in the bran layer. This is to be modi¬ 
fied by the term "light" when the degree of pigmentation is less than is 
usual in red wheats. Although the pigment may not be entirely absent 
from the bran layer of the so-called " white wheats ", it is so nearly so that 
the term " white " is proposed in classifying them. It is recognised that 
a corneous kernel with a non-pigmented bran layer will not appear perfectly 
white. The colour of the bran layer is not affected by the density of 
the endosperm, although the visual appearance due to the two factors is 
influenced by the relative endosperm density. 

Un<ier physical condition or density are pioposed 4 terms to denote the 
various gradations of endosperm density: i) corneous; 2)sub-comeous; 
3) srib-starchy ; 4) starchy. 

In the first group; corneous, would be included only the^-unifomly 
corneous sample. 

The second group, suh-corneous, would include samples whose kernels 
approach either of the following conditions or a combination of both: — 
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a) samples containing Vs corneous kernels and Ys starchy or sub-starchy 
kernels ; b) samples in which nearly all the kernels approach the corneous 
group, the greater part having only a small percentage of starchy endosperm. 
The third group, sub-starchy, would consist of kernels of which are 
starchy and % corneous, or kernels which contain a small aznount of 
corneous matter with the larger part of the endosperm starchy or a com¬ 
bination of these two conditions. 

The fourth group would be limited to uniformly starchy material. 

It is recognised that samples intermediate to two of these gfoui^s will 
often be found ; in such a case they must be placed in the group they most 
closely resemble ; the signs + and — may be used to show they are slightly 
above or below the average of the group in which they are placed. 

156 - TheEifectof Sodium Nitrate Applied at Different Stages of Growth on the Yields 
Composition and Quality of Wheat. — Davidson, J. and Eb Clbrc, J. a. (Plant Che¬ 
mical laboratory of the Bureau of Chemistry, U. S. Department of Agriculture), in the 
Journal of the American Society of Agronomy, Vol. IX, Ho. 4, pp. 145-154 • Washington, 
D. d, April, 1917. 

IvE Cebrc and I/EAviM (i) have shown that the variation in nitrogen 
content of wheat is independent of the original nitrogen content of the seed 
used. This conclusion is confirmed by other work which has proved that 
the soil is a minor factor in this variation, so that it appears that the prin¬ 
cipal factor, within the limits of these experiments, is climate. It remains 
to be found which factor, or combination of factors, of climate (rainfall, 
sunshine, altitude, temperature) are the principal causes of such variation, 
and whether climate affects the metabolism of the p] ant dir^tly, or indirectly 
by modifying the amount of plant food in the soil 

The work described in this paper was undertaken to study this ques¬ 
tion. It was thought that climate might be the cause of the variation 
of available nitrates at different stages of growth and it therefore seemed 
advisable to study the effect of the application of sodium nitrate at these 
different stages. *The experimental plots measured i square rod each, and 
the nitrate was applied, either in solution or in the solid state, at the rate 
of 330 lbs. per acre in 1 ,2 and 3 lots at the following periods: — i) when 
the crop was about 2 inches high; 2) at heading; 3) milk stage. 

The results show, above all, that the addition of sodium nitrate at the 
early stag^ of growth stimulates the vegetative growth and, consequently, 
increases the yield. Though the presence of sodium nitrate at the time of 
heading gives a better quality grain as regards colour and protein content, 
it does not affect the vegetative growth. At the milk stage, sodium ni¬ 
trate has no effect on the yield, quality or protein content of the grain. The 
same results were obtained whether the nitrate was applied in solution 01 
in the solid state, except during the first stage, when the use of nitrate in 


* • (i) OcBBC, J. A. anti Ebaviix, S., Trtlocai Expsritnents on the Inftuetxce ot Etivitoii* 
meat on the Composition of Wheat, in U. S. DepL of Agr,, Bureau of Chemistry, Bull, i28» 
pp. iS. 1910, lAuthm), ' , 
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b 'hitiuii g-V/e higher yields, probably on account of the better distribution 
of the fertiliser in this form. 

The experiments also confirmed the negative correlation between the 
nitrogen content and yellow colour of the grain ; potassium chloride alone 
appears to increase this colour, but does not effect either the vegetative 
growth or the chemical composition ot the grain. 


X57 - Experiments with Wheats at Verrieres, Seine-et-Oise, France* ~ De vilbiorih 

Jacques, iu Comptes Rendus des Sdanoes de VAcademie d'A^yiculUtre de Vol.n 

No 38, pp. 1077-1085. Paris, December 5» 1917. 

In this paper are given the results of experiments with wheats b^un 
in 1917 at Verrieres by M. PhieippE de Viemorin, and continued after 
his death by the author. 

I, — Spring whbai^s, — The following seven varieties were studied in 
1917: Aurora, White Fife, Manitoba, Red Fife, Kolhen, Mars rouge sans 
barbeSt Marquis. 

The Manitoba wheat used for comparison was from the old Viemorin 
stock, received from the Corbeil mills in 1900, and grown ever since at Ver- 
ri^res. 

The experiments were divided into two parts : * 

i) Aurore, Manitoba, Red Fife, Marquis and Kolben were compared. 
These wheats were classified as follows : — 

Earliness Yidd 


I at. — Aurore 
2nd. — Marquis 
3rd. — Manitoba 
jth. — Kolben 


ist. — Awore with 46.20 Ibs'’ per 120 sq. yds. 
end, — Kolben » 31.46 » » » i» » 

3rd, — Marquis » 30.25 » » » » » 

4tii. —' Manitoba » 23,98 » » » » » 


In the 1917 yield tests Kolben took a good place, much higher than 
that it had held previously. 

2) The number of days elapsing between the date of sowing and 
that of harvesting were : 


Senm on Hatch x. So\nt on Haxdi 15 


Aufore . 

148 days 

Marquis (received ^and sown 

on 


Mars rouge sans harbes . . , . 

156 

» 

the 20th. only) . . . . , 

. 136 days 

Manitoba . 

159 


Aurore . 

138 

» 

Red Fife . . 

162 


Mars rouge sans harbes . . 

• 144 

» 

White Fife .. 

162 


ManUoba 

. 147 

» 

Kolben . . 

. 169 

» 

White Fife . 

. 147 

» 




' Red Fife . 

. 151 

» 




Kolben . 

. 155 

» 

Sown on April i. 



Sown on April 25. 



Aurore .. 

. 129 days 

Aurore .. 

. 114 days 

Marquis .. . . . . 

- 131 

s 

Marquis . 

. 114 


Mars rouge sans harbes . . . 

' 135 

* 

Mars rouge sans barber , . 

. 116 


Manitoba . 

. 138 


Manitoba . 

. 116 

» 

Kolben .. 

’ 1.38 


White Fife . 

* 116 

» 

Red Fife 

. 114 

> 

Red Fite .. . 

. 120 

» 

White Fife . 

. 144 

X 

Kolben . . 

. 120 

X 




i 
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Aurora wheat leads in every respect, being very closely followed by 
Marquis wheat, 

Aurora wheat — This wheat is of Australian origin, a hybrid of the Ja- 
cinthe and Ladoga varieties obtained in Australia. It was imported in 
1892 in the Vilmorin collection. One plot of Aurora, sown on May ist., 
was harvested on July 3xst., after exactly 3 months, with a yield of 1177 lbs. 
for 25 ares (17 cwt. per acre), in medium soil, with average cultural methods. 
Sown during the first days of March, Aurora gave, in 1916, a fine yield of 
over 26 cwt. per acre. In 1917, however, though sown, under bad con¬ 
ditions, it only gave a yield of 17 34 <^wt. per acre. Aurora wheat is an ex¬ 
cellent spring wheat for France. 

Marquis wheat — This variety, obtained in Canada by Dr. Ch. Saukd- 
ERS, is rapidly taking the place of all other varieties in that countr>^ Its 
earliness, surpassed by no other wheat in America, and which, in the experi¬ 
ments in question, is very near that of Aurore, gives it a great value. 
The advantage it has in being a selected wheat, and not mixed, like Mani¬ 
toba is very appreciable. It would be useful to grow it in Fiance on ac¬ 
count of its earliness and yield. 

Mars Rouge sans barbes comes after Marquis, followed immediately 
by the series Fife, alias Manitoba. 

II. — Resistance to colo oe the bieferent varieties oe wheat. 

— Observations on this point were made j.n the annual experiment on winter 
yields at Verrieres. In this district the frosts continued almost without in¬ 
terruption from January 20th. to February 15th., sometimes reaching 

— i6» C. 


Classification in 1917 according to resistance to cold. 


I. Varieties resisting well ot hardly 
suffering. 

1) Mougc d\ 4 itMfch (completely immune) 

2) Teverson (resisted well, none lost) . 

3) Daittel (id.). *■ 

4) Automne fovge barbu (id.). 

5) Nouette de Lausanne (id.). 

6) J^pemdre hlam sans barbe (id.). 

7) Perle du Nuisement (a few plants only 
lost). 

8) Vid&ria d^Auiomne (id.), 

9) Blanc des Flandres (id.). 

10) BU-SeigU (id.). 

11) Cfipi (id.), 

12) Gros bleu (id.), 

13) Bnquet jaum (id.). 

14) Lamed (id.). 

15) Bmtge d'Ecosse (id.), 
x6) Bfowiek (id.). 

im] ' 


2. Varieties suffering hut little. 

17) Gvosse Tefe (barely 1/5 lost) 
iS) Massy (id.). 

19) Teverson d dpi blam (id.). 

20) Chiddam d’Aufomne a epi rouf;e (id.). 

21) Little Joss (id.). 

22) Tresor (*/4 lost). 

23) Blam a paille raide (id.). 

24) Ble Hybrids No. 115 (lost V3)' 

25) Bli Hybrids No, 104 (id,). 

26) Ble Manitoba (from Ooldschidt, 1/3 
lost). 

27) Mars de SuHe rouge barbu {1/3 lost) 

28) Geanf du Milamis (id.). 
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3. Variei es suffering, 

29) Roseau (^/a lost). 

30) Bordeaux (id.). 

31) Bon Fermier (id.). 

32) Japhet (id.) 

33) Champlan (id.). 

33-a) BU Hybrids No.. 119 (id.). 

34) BU Hybrids No. 120 (id.). 

35) Hatij Imersable (id.). 

36) BU Hybrids No. 134 (id.). 

37) BU Hybrids No. 105 (id.). 


4. Varieties suffering badly, 

38) No^ (2/3 frost bitten). 

39) Bordier (3/4 frost bitten). 

40) Allies (id.). 

41) BU Hybrids No. n8 (id). 

41-a) Saunmr d'automne (id.). 

42) Rouge de Saint-Laud (id.). 

43) Rieti (id.) 

44) Odessa sans hashes (id.). 

45) Engrain commun (id.). 

46) Barbu a gros grain { 7 /io’frost bitten) 

47) CazsauK (4/9 frost bitten) 


5, Varieties completely or almost completely frost 'hiiien. 


48) Rouge prolifique barbii (suffered very 
badly). 

49) Chiddam blanc de Mars (id.). 

50) Pitkiviers (almost entirely frost bitten). 

51) Touzelle rouge de Provence (id.). 

32) Hirisson sans barhss (id.). 

53) Mars rouge saths barbes (id.). 

•54) Richelle blanche de Xaples (a tew plants 
only remained), 

55) Gironde (id.) • 

56) BU Hybrids de pnniemps No. 1S7 (id.). 

57) PManielle blanche (id.), 

58) Six-rowed Poulard (id.). 

59) Poulard d\ 4 .ustralie (id.). 

60) Richelle blanche hative (id.). 


61) Saumuy de Mars (completely frost 
bitten.). 

62) BU Hybrids deprmUmpsyio 192 (id.). 

63) Ble Hybfide de printemps No. 193 (id.), 

64) Aitrore (id.). 

65) Mars barbu ordinaire (id.).‘ 

66) Mars rouge barbu (id.). 

67) Peiamelle noire de Nice (id.). 

68 ) Amidonnier blanc barbu (id.). 

69) Amidonnier blanc ameliori f Alvargon- 

zalez) (id.). 

70) Miracle (id.). 

71) Beiotourka (id.). 

72) Mideah (id.). 

73) Pologne (id.). 


The following results were obtained in experiments 011 successive 
autumn sowing in which various hybrids were studied and many known 
varieties were used for comparison. 


Chi - am winter wheal {white ears). 

Sown on October 20 (almost entirely frozen). 

Sown on December i (resisted well). 

BU des AllUs, 

Sown on October 20 (almost entirely frost bitten). 

Sown on December i (resisted well). 

BU Aurore, 


SoMTi on October 20 (entirely frost bitten, except 3 plants). 

Sown on December i (very badly attacked). 

This last observation was made only out of curiosity and is of no prac¬ 
tical value as spring wheats are never sown in autumn.. 

15S - Wheat Growing in Tuseany; — Ferrari P , in VltaUa Agricola, YearJ^^No. ir, 
pp. 385-389. Piacenza, November 15, 1917. 

In Tuscany, the production of wheat, as such, has relatively little im¬ 
portance, for the topographical conditions of the province are more 
suitable for the cultivation of woody plants (vine, olive, etc.), so much so 

, [iST-iis] 
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that, in many localities, the total production of the farm does not suffice 
for the consumption of the farm family. On the other hand, Tuscany 
produces seed of one of the best wheat varieties (“ gentil rosso which, 
when cultivated in the fertile plains of upper Italy, has considerably increased 
the unit production of this cereal. 

Tuscany was the first region of Italy to improve the local varieties of 
wheat by careful selection, a process that has been practised since 1890. 

Tuscan wheats are all soft varieties: — 

Gentil rosso — most widely grown wheat in Tuscaii3^; awnless ; 
long, blond grain, tillers abundantly. 

'' Gentil hianco '': — when mature, ear and grain are lighter coloured 
than those of the previous variety; awnless; seed not so long as that of * 
gentil rosso ; good croppper, especially in hill regions (650 to 1300 ft,). 
Calhigia \ — ear coloured like that of gentil bianco " ; grain 
reddish ; this is why, in several localities, the name calbigia is used as 
a s^monym of gentileand local varieties are often called calhigia 
hianca or '' calbigia rossa ”, according to the colour of the grain. 

" Mazzocchio ” : — round ear, with long, stiff awns; does not tiller 
so well as the preceding varieties, and is best suited to hill regions; is less 
affected by shading by the olive and other trees, and is little liable to lodg-’ 
ing; full, reddish grain, giving a good 3deld of flour that makes excellent 
bread. 

Among other local varieties are : grano rosso ” (red ^heat) and the 
bearded cascola ”, chiefly grown in tjie provinces of Pisa and Grosseto ; 

civitella ” with a long, white, bearded ear;'' andriolo ”, bearded, suitable 
for Mil regions. AH these varieties are of secondary importance compared 
with gentil rosso which may be considered as the t^^ical wheat of the 
greater part of Tuscany. 

Amongst introduced varieties, Rieti wheat is grown in level regions where 
the crop is liable to rust. Some trials have been made of the hybride in- 
versable de Vilmorin (Vilmorin's non-lodging hybrid) wheat in flat districts 
where the shade produced by trees is harmful. 

On the author’s suggestion the “ R. Accademia dei Georgofili ” of Flo¬ 
rence opened, in 1890, a competition for bonuses for the selection o[ wheat 
seed, in order to improve local varieties. Owing to the good rCvSnltvS of 
this competition, another was organised in 1895, alw^ays limited to local 
varieties. These competitions showed up the value of the '' gentil rosso ” 
and gentil bianco ” varieties, especially of the former. Many competi¬ 
tors showed that, by methodic seed selection, were obtained uniform seed 
characters, greater tillering power, a longer ear, a greater number of fertile 
spikelets, and, in consequence, a greater unit yield. This is why many far¬ 
mers of the Val d’Arno {province of Florence), among those who had won 
prizes at the competition, commenced the large scale production of gen- 
til rosso*’for seed. In 1905, the Florentine Consorzio agrario ” commenced 
the sale in Tuscany and upper Italy, where gentil rosso ” was very suc¬ 
cessful, Afterwards, many farms sold gentil rosso ** seed wheat directly 
to the Consorzi agrari ” of Venetia, Lombardy and Emilia, the repre- 
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sentatives of which -visited the crops before the harvest to ascertain their 
taniformit}^ Then the Istitnto per le sementi ” was founded to deal par¬ 
ticularly with the provision of and preparatory work for seed wheat, the 
diffusion of which was greatly helped by the '' Federazione italiana dei Con- 
sorzi agrari 

In 1913 it was calculated that, in 18 provinces of Piedmont, Lombardy, 
Venetia and Emilia, the wheat “ gentil rosso ” was grown on 86 050 acres 
03: 35 % of the total area under wheat (see II fnmento in Italia, Ministero 
di Agricoltura, Industria e Commercio, IJfficio di Statistica Agraria, pp. 33. 
Rome, 1914). 

Allowing that the locally produced seed can be used for 5 years, about 
70 000 quintals of the original wheat seed must be imported every year. 

The example given by the R. Accademia dei Georgofili'' of Florence 
has been followed by the Bologna Agricultural Society, the R. Academy 
of Agriculture of Turin, the Treviso Agricultural Association, the Agricul¬ 
tural Committees of Catania and Pisa, the " Cattedra Ambulante di Agri¬ 
coltura of Piacenza, etc. 

159 ~ " Kanred % a New Wheat for Kansas. — jarbine, w. m., in the jonfmi of 
the American Society of AgronomyiVohXK,l?^o 6, pp. 257-266. Washington, D. C., 
September, 1917* 

Origin. — The new wheat, ^called Kanred, is the product of a single 
head selected in 1906 from Crimean (ISro.1435 of the Office of Cereal In¬ 
vestigations, U. S. Department of Agriculture) by the Department of 
Botany of the Kansas State Agricultural College. In the autumn of 1906, 
554 selected heads were sown, and 451 were harvested in the following sea¬ 
son. These and 79 other selections were sown in single rows alternating 
with Kliarkof wheat for purposes of comparison. In 1908, 533 selections 
were harvested, 122 of which were chosen for increase. In the autumn 10 
rows of each of these were sown with alternate rows of Kharkof. ' In 1909, 
89 selections were har\"ested, sown in rows as before, and, in 1910 the har¬ 
vest, together with 100 other strains, was passed over to the Agronomy 
Department for further trial. From 19x1 to 1916 several of the most pro¬ 
mising selections, including Kanred, were grown in pots. From 1914 
onwards Kanred was grown at the sub-station at Hays, Kansas, and in co¬ 
operative tests with farmers throughout the hard winter-wheat belt. Since 
1915 it has been grown at the sub-stations at Colby and Garden City, 
Kansas. Milling and baking tests and chemical analyses of the most pro¬ 
mising strains have been made each year since 1912. 

CharA-CXERISXics. — Hard winter-wheat, bearded, with whitish, gla¬ 
brous glumes and reddish grain of the well-known Qrimean or Turkey 
type. In habit of growth and general appearance the plant and grain can- 
mot be distinguished from Turkey and Kharkof unless it be in minute bo¬ 
tanical differences which have not been determined. It usually heads and 
ripens somewhat earlier than Turkey and Kharkof, but this difference is 
not sufficiently constant for identification. 
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Average yields and other Agronomic Data of Kanred, 

Turkey and Kharkof Wheats at Manhattan, Kansas fromK^ii to ini6. 


Variety 

Yield in bushels ■ 
per acre 

1 ! 

1 Date 

i of heading 

1 

Date 

of ripening 

Weight in lbs. 
per bushel 

Kaureil. 

3I.I 

May 2X.8 

! Jimo 19 

59‘2 

Tiirkev. 

i 

May 22.8 

June 20.8 

! 59.5 

Karkof. 

25.9 

i 1 

May 23.1 

1 

1 June 21.2 

1 58.3 


In the tests carried ont at the three above-mentioned sub-stations or 
in cooperation with farmers, Kanred always surpassed, in unit yields, the 
varieties compared with it, ripened before or at the same time as the other 
wheats, and appeared to bear the winter better. 


Average Results of Milting and Baking Tests made at Manhattan 
from 1912 to 1915. 


Kanred. 

Kharkof .... 

i 

Grain | 

Yield of flour 
% 

Flour 1 

Absorption, 

_ % 

l| 

l| 

1 . 
s§ 

s 

1 

Colour 

% 

i 

f 

Weight 1 
gm. I 

Wet gluten 1 

Dry gluten . 
% 

1. 

1 

is? 

0 ^ 

i 

1 

1 

1 

17.59 

15.64 

10.85 

11.63 

64.13 

63.26 

1 

16.19 

14.32 

12.9s 

13.18 

59*6 

60.7 

2150 

ai6o! 

5.6 

4.9 

1937 

1S77 

9«*7 

92.5 

93 t«! 

93.0I 

521! 52.54 
529 j 45.90! 

15.85 

13.98 


160 - Maize in Madagascar. — Reynier, F.,in Revue Agricole et Viimmire de Madagascar 
et JOSpendances, Year H, No. 13, pp. 9-16. Tananarive, November, 1917. 

Maize does very well at all altitudes in the island of Madagascar, where it 
is cultivated throughout the year. In certain dry districts, if the necessary 
water is supplied by irrigation, maize may be had in all its stages — a 
sight often seen in the well-irrigated valleys of the south-west. It is, 
however, chiefly grown along the western coast from November, when it 
is sown after the first rains, till March, when it is harvested. Two, or 
even three, harvests are possible all over the island, one being without irri¬ 
gation. The province of Tulear alone could produce 50 000 metric tons 
of grain exclusive of the amount necessary for local consumption. 

Before the war it was not possible to grow maize for export in Madagas¬ 
car, owing to the cost of transport to the large European ports, freight be¬ 
ing quite prohibitive. As a result of the war, the production of maize 
has decreased in the belligerent countries and increased in those neutral 
countries which could grow it more largely; as the demand is in excess of 
the supply, there % scope for newcomers on the^ market. These facts, 
together with the increased prices and levelling of freight on all shipping 
lines, completely change the position of Madagascar and place it in the best 
possible conditions for supplying profitably at least all the maize imported 
by France, which, in normal times, reached the round figure of 500*000 
metric tons, but which, at present, is being imported in much larger quan¬ 
tities. Emphasis is laid on the necessity of organisation among the farmers 
to carry out this scheme. 
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161 -Transplanting in the Control of «WiId’* Rice in Italy. ~ma:rcarslm, B.,iniiGior- 

nctls dri Risicoltufdf VII, No. 21, pp. 260-264- Vejrcelli, November 15, 1917. 

In the Italian rice-fields the name riso-crodo cr riso selvatico ” 
(wild rice) is given to plants forming sub-varieties, now become wild, of 
the oldest variety of rice cultivated. They are characterised by: ~ vigorous 
growth from the beginning ; the ease with which the grain drops from the 
panicles with the slightest contact; the vitality of the grain lasting many 
years. They are placed in two principal categories: •— i) with white panicles; 
2) with red panicles. The first cat^ory, which is the more common and 
more dangerous because of the ease with which the grain falls when ripe, 
includes plants of medium growth, with white nodes, rather compact large 
panicles with round, bearded grain of a silvery white after earing and during 
flowering, but yellowish when ripe. The plants of the second category are 
less dangerous, because less common with little tendency to remain wild; 
they are straight, high, with black nodes, slightty hulled or bare grain^ 
long and covered with a yellowish-red down. Since a few years there has 
spread more extensively another sub-variety, similar to that of the second 
category in size, but with long-bearded, black panicles, whose grain falls 
very easily and spreads quickly. 

It is impossible to exterminate these plants hj uprooting (“ rimonde 
because, while green, they resemble cultivated rice very closely, and, af¬ 
ter earing, they are very similar to “ Ostiglia and ** Lencino ” rice. It 
is for this reason that they are the cause of serious loss in permanent rice 
fields, a loss exceeding that caused by the most common weeds, sometimes 
affecting 70 to 80 % of the yield. Moreover, the few grains wh^ch pass 
into the crop decrease its value, for they break easily during threshing 
and, after polishing, have reddish lines. 

When a rice field infested with '' wild " rice has been under rotation 
for one or two years with meadow grass or wheat, and the turn of rice 
comes round again, the “ wild ” rice appears again, stronger than ever, be¬ 
cause a large number of grains remain alive in the soil. 

The methods recommended for the control of ” wild'' rice are. —Turn¬ 
ing poultry on to the rice field immediately after the harvest; burning 
the stubble whenever and wherever possible ; deep winter and spring 
ploughing; careful and continuous weeding of the field; collecting the pan¬ 
icles immediately after flowering; sowing in lines so that all plants grow¬ 
ing in the spaces may be pulled up. 

Nevertheless, all these methods are not always efiicient for fighting or 
preventing the spread of the plants; but they disappear easily and quickly 
if the transplantation method is adopted. By this method, between two har¬ 
vests of rice, may be obtained one of colza, crimson clover, hay or rye. The 
wild ” rice seeds which have shot up during this intermediate harvest 
ripen with great difficulty on account of the insufficient, winter-spring tem¬ 
perature. The basis of this method is as follows : as soon as transplantation 
has been carried out, the level of the water must be raised from 5 to 30 cm., 
thus the wild rice remains too long out of contact with the air and rots. 
The few plants which survive are soon outstripped and overcome by the 
cultivated rice, and rapidly turn yellow and die. 
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The life cycle of \vild " rice is much afiected, and completely stftpped 
after two or three years of the transplantation method, which is the only 
efficacious one for eradicating this weed from new rice fields, or old or moun¬ 
tain ones. 

STARCH CROPS 162 - TuboT and Root Cultivation Trials made in 1916 at the Agricultural Station of 

Flahult, Sweden, — von Feiutzen, Hjalmar, \xiSvcn$UMo'^sMiufl 6 nnin<\s TidsMitj. 

Year XXXI, No. 6, pp. 469-486. Jonkoping, 1917- 

1) Comparative experiments with 35 varieties oe potatoes. — 
An average yield of 6.36 tons per acre was obtained, with a maximum of 
11.15 and 10.35 ^<5ns per acre for Grahms Non Plus Ultra and the English 
potato, The Factor, respectively. The percentage of small tubers was fairly 
high — 20.7 % — as a result of the early autumn frosts which prevented 
full growth. In comparison with the starch percentages of 1915 and 1914 
(15.4 and 15.1 %), that of 19x6 was low, an average of 13.15 %, with a maxi¬ 
mum of 14.56 and 14.18 % respectively for Makalos and Non Plus Ultra. 
The starch yield per acre was 3 569 lbs. for Non Plus Ultra, 3186 lbs. for 
Jiivel, 3 093 lbs. for Harbinger, and 3 038 lbs for The Factor. 

2) Root Crops. — Turnips lead with 27.87 tons per acre (Weibulls 
Bortfelder and Svalbf Bortfelder); then come kohl-rabi, with 9.15 tons, 
mangolds (Ovoide des Barres), with 8.55 tons, and, lastly, carrots (Cham¬ 
pion), with 4.77 tons per acre. 

FORAGE CROPS 163 - Ihc Cultivation of Alfalfa in the Oasis of Tripoli. — siazzocchi-ausmanot, nalio. 

MEADOWS in R. Ufficio aiimio MU TripoUUtniaf LacoUivaziom ddrefHmedioa nelVoc^i tripoUna 

AND PASTURES , {Utfuzioni praUche agficoltori lomli), Isiruzione No. pp. 18. Italian text - 1 - z figs. 

■f pp. 10. Arab, text + i coloured plate. Tripoli, 1917. 

Alfalfa is undoubtedly the most important native irrigated herbaceous 
crop of the Tripolitan oasis, often it is the only one, and, at any rate, is 
the principal fodder of the draught animals, who usually eat it green. 

The high 3delds obtained from alfalfa locally, far surpassing these of 
the best Italian irrigated fields, the good quality of the fodder, its high price, 
the absence or lack of other foods for livestock, and the absolute necessity 
for the native farmer to have an animal employed permanently on a cer¬ 
tain kind of work, especially drawing water from the wells, are all factors 
which prompt him to give as much attention as possible to this crop. 

, In normal times preference is given to alfalfa (native name:sofsa '*) 
rather than barley, which is grown on the steppes round the oasis, or receiv¬ 
ed from the interior. The production of seed for the market is very li¬ 
mited, and its price very high. In 1917 the Royal Agricultural Office 
started to distribute seed free of charge, and, to improve the crop, issued 
practical rules (given in the paper under review) drawn up from observa¬ 
tions made in, the best alfalfa fields of the district. 

The soil of the Tripolitan oasisis very well suited to the growing of alfalfa 
so longasitis wdl cultivated (deep and careful hoeing, weeding) and manured 
with: - 398,25 cwt. of manure; 20 cwt. of wood ash; 3.98 to 4.76 cwt, of 
calcium sulphate; 3.18 cwt, of superphosphate per acre. After harrowing 
down the soil, a network of small irrigation canals is constructed according 
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to the excellent native system, which consists of a series of main canals 
(usually of earth, rarely of stonework), arranged like fish-bones, and a certain 
number of secondary canals, also of earth, distributed over the whole area to 
be irrigated. The ground between two of these secondary canals is divided 
into a double row of plots (“gedauel”; gedula in the singular) measuring 
from 2 to 6 34 square yards, flooded separately by the water from the 
small secondary canals, each of which feeds a double row of plots, 
usualh^ losenge shaped. Its well to surround the alfalfa field b^^ hedges 
so as to protect it against the winds. 

Local seed must be used. Repeated experiments with Italian and Tu¬ 
nisian seed always gave very bad results. There are two strains of native 
alfalfa: — chobbesiand “ nefeh The first gives higher yields and has 
larger leaves ; the second has smaller leaves and lower yields. The most 
famed oasis localities for the production of good seed are Tadjourah and 
A1 Aioun (Menschiah). The seed from the former is excellent in all soil 
which have'soft water ; those from the latter are particularly suited to soil 
irrigated with slightly brackish water. The best time for sowing is between 
March and May. Alfalfa is also sown from October to November at the 
same time as barley. It is sowm either in lines, in holes containing 3 or 4 
seeds, or broadcast. In the last case, sowing must be followed by hoeing, 
and always by abundant irrigation. 

Ten to fifteen days are allowed to elapse between the first and second 
irrigation, so as to allow the roots to penetrate deeper. The normal dura¬ 
tion of irrigation is from 5 to 6 days during the hot season, and from 10 to 
12 days, or even more, during winter. A depth of from 30 to 50 mm. of 
water is given at each irrigation. Weeding is very important. Manure is 
not usually given during the first year, but the following years liquid ma¬ 
nure is added to the irrigation water. The first cutting is made from 42 
48 days after sowing ; the others follow each other at intervals of from 20 
to 25 days in summer, and from 30 to 40 days during the cool season. Good 
local alfalfa fields will give at least 8 cuttings a year, normally 10, and 
sometimes even 12 i Experiments carried out by the author gave fields of 
88 % tons of grass per acre, equal to 22 tons of hay. In special cases 
higher yields may be obtained. As a rule ahaifa is not dried, but fed green. 
In normal times the truss gathered on one gedula has an average va¬ 
lue of ^d. 

The seed is collected only in the third year, which is usually the last. 
After alfalfa any crop may be grown except pepper. 

Diseases and pests. — The only cryptogamic disease observed so far 
is leaf rust ijjfomyces stnatus), which, however, has never attacked the 
fields to such an extent as to compromise the crop or to make curative 
measures indispensable. As a protection against Aphids it is advisable to 
spread fine ash and irrigate less, or else cut before maturity. In 1916 the 
presence of Cuscuia was observed, and again in 1917. It seems to have been 
introduced into the oasis by the use of stable manure from the army, where 
hay from Italy is used. " 
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164 - AnAnuual Variety of Meiiloius CoE,H.s.,in 

Society of Agronomy, VoE IX, No. 8, pp. 380-382. Washitigton, November 20, 1917. 

This paper is a contribution from the Office of Forage-Crop Investi¬ 
gations, Bureau of Plant Industry, U. S. Department of Agriculture. Melt- 
lotus alba is a biennial plant. In the spring of 1916 Melilotus seed from 
various districts was sown at Redfield, S. Dakota and Fargo, N. Dakota. 
In these two districts, seed from Alabama gave about 5 % plants which 
flowered and matured seed .during the first year; these plants did not 
differ, in most respects, from the typical biennials, but they all 
died during the following winter. The principal diflerence between the 
plants which flowered the first year and the biennial plants lies in the root; 
that of the former is a typical taproot with no enlargement at the crown and 
no crown buds ; that of the latter normally possesses these characters. On 
the 27th. January, 1917, 275 seeds of the annual plants were sown in pots 
in a greenhouse; plants were obtained which, by May 25th^, measured 
4-5 to 5.5 feet, and were in flower. 

The white-flowered annual variety may very likely be found in other dis¬ 
tricts of the south of the United States than those mentioned. It would 
probably be of great economic value as a winter crop in the south of the 
Gulf States, and in the centre and south of the United States as a summer 
hay crop and for green manure. 

The acreage under M, alba in the United States is rapidly increasing ; 
the most serious obj ection is the difficulty of eradicating it by autumn plough¬ 
ing. This difficulty may be overcome by using the annual variety. 

165 - The Era^rostis of the Argentine and Uruguay: Their Value as Fodder 

Plants. — Girola, Carlos D , in Boletin del Mimi,tend de Agncultura de la Naci^Ji 

(lExtracto), pp. 20, fi.gs 5. Buenos Aires, 1917. 

This paper is a summary of the various works aiming at making known 
the species of Eragrostis in the Argentine and neighbouring countries, 
especially with respect to their fodder and agricultural value. 

The following species are included in the herbarium of the Argentine 
Ministry of Agriculture, or described by various authors for the Argentine 
or for Uruguay: — 

Eragrostis airoides — atrovirens — hahiensis --- brasiliana — hrasilien^s —* 
cahthsca — capillaris — ciliaris — diplachnoides — degans •— Eragrostis 

— exfansa —■ flaccida — hypnoides — interrupta — Imdmanni •— longipila 
“ lugens — major megastachya — mexicana — microstachya — minor 

Neesii — momexicana — nigricans — orthoclada — pilosa — plana — 
poaeoides — polytricha — psammodes — purpurascens — refmcens — reptans 

— retinens — rosea — seminuda — striata — superba — triflora — tricholea 

— uniolae — verticillata virescens. 

These species are found over a large area; the most common are E. 
pilosa and S. lugens, valuable fodder plants in ploughed land. They resist 
the most diverse climatic conditions, adapt themselves to all soils, but pre¬ 
fer clean ones, profit much from fertilisers, especially lime and phosphates, 
as was proved experimentally by the author. They are propagated 
by seed. As they do not grow very thickly they yield better when mixed 
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with other Gramineae and with Legumineae. The earliest are E. lugens 
and E, filosa, followed by E, majory E, foaeoides, E. mexicana and E. me- 
gastachya ; the others are less tender and, consequently, late. They are 
better suited to pasture than to hay, partly because they bear being grazed 
very well. The most tender, and, therefore, the most valued varieties, 
give an average yield of 2.58 tons of grass per acre, which is reduced to 0.79 
tons of hay (some do not give half this yield); those which grow best yield 
from 2.78 to 3,18 tons of grass per acre, giving fiom 0.79 to 0.99 tons of hay- 
Analyses made in the I/aboratory of Agricultural Chemistry of the Minis¬ 
try of Agriculture (Buenos Aires) gave the results shown in the appended 
table. The narrow food ratio of the Argentine Eragrostis hay, which shows 
them to be superior to natural meadow hay and ray grass hay, explains the 
preference cattle show for them. 


Analyses of Argentine Eragrostis Hays, 



E, major 

1 E, pilosa 

Average 
for the 
tw 0 varieties 

Average 
for the 
two varieties 
expressed 
as dry matter 

Moisiure (rov -J05"C ) . . 

16 08 1 

, [ 

17.34 1 

16.71 


Dr\' matter. ... 

83.92 

82.66 1 

83.29 I 

100 

Ash . 

11.92 

9.46 

10.69 

12.83 

Crude protein. 

11.94 

12.92 

12.43 

14*92 

Total nitrogen. 

I.QI 

2.07 ! 

158 

X.99 

— 

Fats .... 

I 51 

• 1.54 

1.84 

C rboliydratts. 

36.60 

34.66 

35-63 

42.77 

Crude fibre, . 

21.94 

24.02 

22.98 

27*59 

Foo 1 ratio. 

1 *3 

I :2.8 

I :3 

i:,. 


166 - Important Range Plants: Their Life History and Forage Value, Sampson* 
Arthur, W., in U, S, Department of A^ricidiurey BuUetml^o, 515, pp. 63 -fEVI plates. 
Washington, October 8, 1917. 

The Forest Service of the United States Department of Agriculture, in 
co-operation with the Bureau of Plant Industry, undertook, in 1907, in 
the Wallowa National Forest (north eastern Oregon) a study of the forage 
plants of grazing land in order to determine the habits, requirements and 
life history of the moie important species. By observing bands of sheep 
while they grazed, the plants preferred by them were ascertained. The re¬ 
lative value of each variety was determined by studying its abundance, dis¬ 
tribution, time of flowering, aggressiveness, reproduction (both vcgetatively 
and by seed), seed habits, palatability, food value at various times during 
the grazing season and ability to withstand trampling. 

Though the results ate largely based on observations in the high moun¬ 
tains of Oregon at altitudes between 5 500 and 8 000 feet, they should be 
useful in revegetating the range throughout the West, since many of the spe¬ 
cies described are widely distributed, and the genera represented are among 
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Moisture requirements of the species studied and the carminative poiver 

of their seed. 


i;ocal name 

Scientific Name 

Soil-water 
content at time 
of excessive 
wilting 

Class 

germinating 
power of seed 
per cent 

Hagh Huckleberry 

Vacciniutn weinbranacwm 

% 1 


% 

Mountain Onion 

Allium validum ...... 

14.0 —16.0 i 


37.0 

Slender Heed Grass 

Cinna hxtifolia .. 

X3.5 —16.0 1 

A 

79.0 — 86.8 

Tall Meadow Grass 

PaniouloLria nefvata . 

12.0 —14.0 \ 


85.0 

Tall Swamp Sedge 

Carex exsiccata . 

22,5 — » 4 .t> 


15.3 

Black Hair-grass 

Deschampsia airoputputM . . 

12.5—14.7 


_ 

False Hell^ore 

Verairum viride . 

11.0 —14.5 


__ 

Fireweed 

Chamaenerion mgusUfoUum • 

8.2—IT.5 


X6.5 — 28 

Fire Willow 

Salix Scouleriana . 

- 



Porcupine Grass 

Siipa occidetdalis .. 

9 . 5 -~xi .5 f 


27,0 

Hush 

Juncus Mertmsiafms . . . . 

— 1 

[ 


— 

Hush 

Juncus orthophyllus ..... 

__ \ 

B 

_ 

Small Wild Onion 

Allium fibrillum ...... 

— 1 



Smooth Wild Rye 

Elymus glaucus .. 

7.5— 9.8 


2X.2 

Tufted Hairgrass 

Desekampsia caespitosa . . . 

11,5 — 14.5 ' 


20.0 — 50.0 

Wild Celery 

Ligusticum oraganum .... 

8.0— 9.5 


2.0 — II.5 

Wild Onion 

Allium platyphyllum .... 

— 


— 

Wood Rush 

Juncoides parviflorum .... 

lo.o—12.5 


7.5 

Batterweed 

Senecio triangularis ..... 

II.5 —14.0 


18.0 — 26.0 

Coneflower 

Rudbeckia occiderdalis .... 

16.0—18.5 

1 A 

ir.o—24.5 

Mar^ Pine Grass 

Calamagrostis canadensis . . 

II.0-X4.0 

and 

59.5—86.5 

Mountain Timothy , 

Phleum alpinum .. 

14.0 

1 B 

38,2 — 76.0 

Sheep Sedge 

Carex illota . 

14.0 


37.5 

Big Bunch Grass 

Agropyron spicatum .... 

S.S— 7.5 


26.2 

Blue Bunch Grass 

Pestuca idahoensis . 



II.O — 21,0 

Elk Grass 

Carex Geyeri .. 

6.5 


6.0 — 32,0 

Geranium 

Geranium viscostssimum . . . 

— 


39.5 

Horsemint 

Agostache urticifolia .... 

— 


16.0—28.5 

J4ttle Bluegrass 

Poa SandbergH . 

6.5— 7.8 

i 

7.0—38.4 

lAttle'Needle Grass 

Stipa minor, ........ 

9.2 — ir.5 



Mountain Bunch GreuM 

Festuca viridula . 

7.0— 9.5 


X 2.2 

Mountain Dandelion 

Agoseris glauca . 

8.0 10.0 


29,0—4X.O 

Mountain June Grass 

Koeleria cristata . 

10.0—13.5 


i 14.0 — x6,o 

Mountain Wheat Grass 

Agropyron violaceum .... 

6.0— 7.5 ' 


85.5 

Onion Grass 

Melica bella .. 

• 6.3— 8.5 

^ C 

4.0 

Pine Grass 

Cedamagfostis Suhsdorfii . . 

5.3— 8.5 


69-5 

Red Bumih Grass 

Agropyron jlexuosum .... 




Rush 

Juncus coniusus . 

_ 



Rush 

Juncus Parryi . . 

5.5— 7.0 


— 

Soli Cheat 

Bromus hordeacius ..... 

5.5 


63.3 

Spiked Tri^um 

Trisidum spicatum ..... 

7.5— 9.5 


19.5 

Short-awned Bromegraas 

Bromus marginatus . 

5.5— 8.0 


38.0 — 58,0 

Tall Bluegtass 

Poa brachyglpssa . 




White Foxtail 

SHanion velutinum . 

6.0— 8.5 


43 * 0 -—82.5 

WooEy Weed 

Heracium cynoglossoides. . . 

8.0—X0.5 


9.3 — xa.3 

Yarrow 

Ackiilea lantdosa . 

10.0—12,3 ^ 


r6.5—90.0 

Alpine Redtop 

Agro^is Rossae 

7.0— 8.5 


29.0 — 4x,o 

Bine Beard tongue 

Pentstemon procerus .... 

8,0—xao j 

B 

X8.5 

Skunkweed 

Poiemonium puickerriptum , 

7.0—10.0 1 

and 

32,5—4^*3 

4X.5 —56,5 

Slender Hairgrass 

Desekampsia elongata . , , . 

8.5 — 15.0 1 

/, uua 

0 

Wild Budkwheat 

Polygonum phytotacccKfoUum, 

8.0—10,0 ' 


3.0 —.X 3 i ,5 

Yaiteiian 

, Vakritma sikkemis , , • . . 

7.0— 8.5 , 

1 

ax,5 — a6.oo 
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the most important of those of the Western ranges. The bulletin gives a de¬ 
scription and a natural size photograph of each important species. 

The appended Table gives the rdative water requirements of the most 
important plants studied. The relative ability of the various species to 
withstand drought was ascertained by determining the amount of water re^ 
maining in the soil when the plant had wilted to a point from which it 
could not recover. For artificial determinations the plants were dug up, 
with the roots undisturbed in their own soil, particular care being taken to 
prune off as little of the root system as possible. The lump of soil was 
placed in a wire basket and put back into the hole made by digging up the 
plant. After the plant had regained its strength it was slightly raised 
in order to increase the rapidity of the drying process. For plants with 
deeply penetrating roots especially, the soil was sometimes dug away all 
round the plant, leaving in place only the central core of soil; when the plant 
had wilted completely the moisture was determined by taking two samples 
of the soil. 

In order to compare habitat requirements, the species are grouped in 
three classes. 

Ceass a. — Plants of high moisture requirements, living in saturated 
soil, such as open marshes, wet meadows and bogs. 

Class B. — Plants of medium moisture requirement, in relatively heavy 
soils which are saturated during the earl3’’ part of the season, but later con¬ 
tain a medium amount of water. 

Class C. — Plants of low moisture requirement, in well-drained lands, 
open glades, and exposed situations. 

The table shows about ths. of the most valuable forage crops to be 
dry-land plants. The vegetation of wet lands is very luxuriant, but little 
appreciated by live stock and of low fpod value. 

The data on the germinating capacity of the seeds (see Table) were ob¬ 
tained from the seed-testing laboratory of the United States Department 
of Agriculture. 

In another table are given the time of flowering and that of the ripen¬ 
ing to the seeds of 51 species for 3 consecutive years {1907, 1908, 1909}. 
They show that the flowering period varies more than that of seed maturity. 
All species and conditions considered, the flower stalks are mainly produced 
between July 5th. and August loth., and the seed matures between Au¬ 
gust 15th. and September ist. These periods are influenced by physical 
factors, but far more so by the weakening of the vegetation due to overgraz¬ 
ing. The periods of flowering and ripening are thus retarded, and, in ex¬ 
treme cases, no flower stalks are produced, and the seed has little or no 
germinative 

167 - Oampositloa and Improvement of the South-Western Ranges of the United 

States. — See Ko. 188 of this Review , 

x6S - Influence of the Time of Outting on the Amount and Composition of the 

Hay Produced. — See No 184 of tWs Review , 
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169 - ** Bate’s Big Boll”, an American Variety of Cotton Tested in Sicily. — 

Prestianni, Nunzio, in II CoUivatore, Year LXII, No. 30, pp. 271-273. OisnieMonfer- 
idto, October 30, 193 7. 

This paper gives the results of experiments carried out in Sicily since 
1911 to find a variety well suited to the climate of the country cmd cnpable 
of yielding a product more abundant and of higher quality than that of 
'' cotone nostrale (local cQtton-plant), cultivated since remote times in 
the districts of Sciacca, Menfi and Ribera (Sicily). 

Among the varieties tested, an American one, Bate's Big Boll, proved 
valuable and steps are being taken to increase its cultivation. In 1915 the 
production of staple in the district was 1.968 tons, in 1916, 3.936, and in 
1917 it must have been 9.84 tons. 

The characteristics of the variety are: 

A vigoious, pyramid-shaped, bushy plant, with strong, dark red bran¬ 
ches ; in fresh, deep soil it leaches a height of from 23 ^4 to 29 inches, 
and, on the average, in clay (non-irrigated) soils, a height of from 13 to 
19 % inches. The leaves are rather large, of a deep green colour, with, at 
the most, 3 oval acuminate lobes. The flowers are large and pink. The 
capsules are large, oval and round, with‘4 to 3 cells and 32 to 34 tufts of 
staple. Ripening begins at the end of August and continues throughout 
October. 

The average yield of unginned cotton in non-irrigated soils is from 6.16 
to 7.16 cwt. per acre, the average yield of staple, from 38 to 39 % (33 ®/p 
the most for local cotton). 

The staple is fairly strongly attached to the seed, of a creamish- 
white, not very lustrous, soft, of an average length of 27 to 29 mm., of 
average resistance, homogenous. Its commercial value is much above that 
of the local plants, 

• 

170 - The Ailanthus (Ailanihas glandulosa) as a Paper-Yielding Plant* — 

Fedele, V., in lit Nima Agncoliura del Lazio, Year V, No. 118, p. 345. Rome, 

December i, 1917. 

Some years ago (cf. II ColHvatore, No. 4, Jan. 24,1909) the author, as 
a result of experiments he ma<ie, mentioned the ailanthus as an excellent 
paper-yielding plant. It has the advantage of growing well everywhere, 
even in arid or purely rocky soils. By pollarding every three years and 
keeping the crown about 3 % 4 % above the ground the author ob- 

ta ned about 200 lbs. of wood, which yielded 44 % pf easily bleached cel¬ 
lulose of a quality suitable for paper pulp. In 1909, the author estimated the 
value of this cellulose at 8rf. per quintal of wet material; at the present 
day that value has increased greatly. One acre may contain from 240 to 
280 trees, which, under normal market conditions, would give a profit of 
& 8 per acre every three years. 

171 - Piukenetia comphora (« Kgart a New Oil Plant of the Cameroons* - 

See No. 135 of tHs Renew. 
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172 - The Importance of Sweet Sorghum. — piedallu, andr^:, in Ccmpfes tendm 
des Seances de VAcademic d'Agriculture^ Vol. Ill, Ko. 38, pp. 1091-1095. Pans, Decem¬ 
ber 5, 1917. ' 

The author, after having shown how old is the cultivation of sweet sor¬ 
ghum {Sorghum vulgare Pers,, vai. saccharatum), describes his experiments 
with this plant, which he has grown near Paris, and which has done well 
there, partly ripening its grain. When replanting the young plants he ob¬ 
served that the stems could be made to multiply by embedding or hilling up 
the seedlings. By this method he was able to obtain strong plants with 
4 or 5 stems instead of one, each of which produced a panicle and, in August, 
reached a height of 6 feet, some even exceeding 8 feet. 

The uses to which all the differents parts of the plant may be put axe 
described. 

vStems. — In the .climate of Paris the sugar content is only 4 to 5 % 
of saccharose, wdthout reducing sugars. ‘ According to the author, the un- 
crystallisable reducing sugars of sweet sorghum are derived from the fer¬ 
mentation of the stems before treatment. In southern countries the sugar 
content is from 10 to 15% (i), with 2 to 4 % of reducing sugars. Some 
vine-growers of the south cultivate a small quantity of sweet sorghum to 
strengthen the alcohol content of the wine. 

Stem residues. — Wit# the abundant fibre of the plant the author 
succeeded in producing a good paper. Analysis showed the stem to con¬ 
tain 15 to 17 % of fibre, or 29 440 lbs. of stripped stems gave 2 metric tons 
of paper pulp per acre. 

lyEA^nss. — A good food for rabbits, which the author fed on them, 
although poisoning of livestock has been reported from Eg3q)t and the In¬ 
dies caused b^’^ 3’'oung or badly developed leaves containing a cyanogenic 
glucoside, dhurrine (2). 

Roots, — May be used for making alcohol. 

Grain, — The author obtained about 100 gm. of grain per plant. In 
the south this yield may be 200 to 300 gm.; 100 gm. of grain give 72 gm. 
of hulled grain and 28 gm. of glumes. 

’ The grain, which has a large reserve of starch, nitrogen and fat, gives 
a brown flour with a good flavour which may be mixed with wheat flour 
for breadmaking (3). It may be usedfor feeding livestock. 

Geumes. — The author extracted a colouring matter, which lie is stud^^- 
ing. It is characterised by an orange-red colour in dilute solutions of strong 
acids, changing to violet with alkalis. A drop of this acid solution, added 
to water containing lime salts, gives a characterstic violet-pink lake. This 
colouring matter dies wool and cotton grey with iron, violetgrey with copper, 
pinkish-violet with aluminium, more or less dark brown with alkaline bi¬ 
chromate. It also dyes leather. 


(1) Ancg!, Rmm d& Vol. XX, 190; ; RiviMEatjd Mmml pratiqm 

de VAgriculture en AlgcHe. (Author). — (2) JUM 3 aaLLE, Cultures^ colonialcs ; Ba&rai. and 
Sagnier, DicHomai^e de PAgrimdiure (Author.) — (3) See B. 1913, No. 743. (Ed.) 
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173 - Relation of the Transformation and Distribution of Soil Nitrogen to the Nutri- 
tiOtt of Citrus Plants. —Me Beth, J . G. (Physiologist, Soil Bacteriology and Plant Nn- 
trition Investigations, Bureau of Plant Industry, U. S. Department of Agriculture), in 
’^Journal cf Agricultural Research, Vol. IX, No. y.pp. £83-252,19 figs, tables, biblio¬ 
graphy of 14 publications. Washington, D. C., May 14, 191;. 

The tofal nitrogen content of Californian Citrus lands is often low, and 
the quantity rendered assimilable through the natural processes of nitri¬ 
fication soon becomes inadequate to the needs of the plants unless it is main¬ 
tained by the addition of commercial fertilisers, cover crops, manure, etc. 
On the other hand, the low rainfall of the districts in which citrus is 
grown, and the furrow system of irrigation practised, cause an uneven 
distribution of the nitrates in the soil, so that the solution of the nitrogen 
problem depends, not only on a knowledge of the factors influencing nitri¬ 
fication, but also on a knowledge of the forces controlling the distribution 
of nitrogen in the soil. 

In order to solve these problems the author carried out at the Citrus 
Experiment Station grove at Riverside, Cal. a series of fertiliser and irriga 
tion experiments with various quantities of ammoniacal and nitric nitrogen. 
He came to the following conclusions : — 

A) Ebrtidiser. — i) Dried blood. — Semi-arid soils often fail to nitrify 
dried blood when added in i % quantities, butinvariably nitrify it when it 
is applied in quantities not exceeding those usedbrdinarily under field condi¬ 
tions. In the first case it often produces large accumulations of ammonia, 
which do not occur in the second. Semi-add soils to which has been added i % 
of dried blood may lose, during a six weeks'incubation period, 50 % of the 
nitrogen added. M they frequently-give ofi a strong ammoniacal smell, this 
loss is probably largely due to the volatilisation of the ammonia. Am- 
monification or nitrification studies on semiarid soils to which i % of dried 
bloodis added are of doubtful value, and mayleadto erroneous conclusions. 

^ 2) Green manures, — These, especially the legume varieties, nitrify 
very rapidly; hali of the nitrogen contained in the green plant tissues may 
be converted into nitrates in 30 days. They also form a valuable source 
of energy for the non-symbiotic nitrogen-fixing organisms. 

B) Irrigation. — i) The furrow system of irrigation often causes a 
very unsatisfactory distribution of the soil nitrates. In many Citrus groves 
more than rds.of the nitric nitrogen in the top 4 feet of soil ate found 
in the surface 6 inches, in which, owing to the frequent cultivation, few feed¬ 
ing roots are found. This system also frequently causes the formation of 
nitre spots (i), where, if the soil is heavily fertilised, as much as i % of nitro¬ 
gen as nitrates may be found .by surface scrapings. These spots, or salt crusts, 
attributed by HmOARD to rapid nitrification of the organic matter of the 
soil, by Hbaddbn to the fixation of atmospheric nitrogen by nonsymbiotic 
bacteria, and by Stewart and Peterson to the leaching of nitrates already 
in the soil, are, according to the author, rather to be attributed to the move¬ 
ment of water in the soil. Their characteristic brown colour depends on 


(i) Oa t!ie subject o! nitre, spots, see No. 129 of tMs Revim, {Ei.) 
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many .factors, of which the most important appears to be the deliquescent 
character of the calcium nitrate. 

When the furrow system of irrigation is used the fertiliser should be 
ploughed down somewhat deeper than the land is cultivated, thus placing 
the food within reach of the feeding roots, because in the cultivated zone, 
the irrigation tends to carry it away from these roots. 

Much nitric nitrogen is lost from citrus lands by leaching. The most 
effective way of preventing this loss is by growing a winter cover crop, 

2) Basin irrigation or overhead irrigation give a more satisfactory dis¬ 
tribution of soil nitrates than the furrow system. The first seems to give 
better results when combined with a mulching system. However, the rapidi¬ 
ty with which materials rich in nitrogen decay would seem to make it 
inadvisable to maintain a constant mulch with these materials, as the nitra¬ 
tes produced would probably be much in excess of the needs of the tree, 
and much loss would result. 

C) Motteed eeaf (i). —■ This disease is usually more marked in plots 
treated with large applications of commercial nitrogenous fertilisers, and is 
frequently (but not always) associated with a high nitric nitrogen content of 
the surface soil, a content which may be due to unfavourable conditions 
of the soil. An extremely variable supply of plant food and soil moisture 
maybe an important factor in mottling. Mottled leaves usually have a 
higher moisture and nitrogen content than healthy leaves. 

174 “The Teak Trade of Siam. — Hansen, C. C.,in Commem Retiorts, No. 93, p. a 75 . 

Washington, D. C., 191;. < 

Tne teak forests of Slam are mainly located on the hillsides in the 
n:)rthern part of the Kingdom, some 500 miles from Bangkok. 'The teak 
trees are girdled and allowed to stand for several years before being felled, 
and the logs are then dragged to the nearest stream and floated down, 
reaching the sawmills at Bankgok, fully seasoned, in about 5 years from 
the time of girdling. 

Teaklogging is regulated by the Government, and only trees of 76.5 in¬ 
ches girth may be girdled. A Government counting station is located at 
Paknampoh, a village situated on the River Chao Phya, 155 miles from 
Bangkok, The average number of teak logs arriving at this station each 
jrear is estimated at 100 000, and in addition about 20 000 logs, cut from the 
forest region adjoining Burma, are floated to Moulmien, 

The total annual output of cut teak of all grades amounts to roughly 
55 OOD loads of 50 cubic feet, but of first quality the yearly output would 
likely reach only ab>ut half of the above estimate. On reaching the saw¬ 
mills the logs are usually squared and the first-quality squares are graded 
according to the British Admiralty specifications, and are designated Eu¬ 
rope first class 

Siam’s total exports of cut teak of all sorts for the fiscal year ended 
March 31, 1916, and for the preceding year consisted of: — 

(x) See R. 1916,No. 1225* 
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Cut Teak 

Tons 

Value 

Ttms 

Vdluc 

Squares . . 

34422 

i 1338 535 

30 980 $ 1 t24 195 

Planks. 

z 810 

191 080 

3 960 

231 755 

Shingles. 

. 345 

12550 

238 

8 130 

Log and butt ends . . 

R57 

24175 

1 051 

36 620 

Scantlings. 

7247 

249 240 

10313 

36S 14s 

Other. 

1237 

50870 

I 328 

4 fi 545 

Total . 

46918 

$t 866450 

47870 $18x7390 


Of the exports during 1915-16, most of the teak hquares went to In¬ 
dia, Hongkong took nearly hal fof the teak planks, the teak shingles went 
to Manritins and Ceylon, most of the log and butt ends went to Hong- 
Kong, while scantlings were' bought chiefly by India. 


LIVE STOCK AND BREEDING. 

175 - Reaction Produced l)y the Intra-Palpebral Injection of Mallein. ~ i^anfranchi, 

k./m U Mod^^io ZooiMfOi Series V, Year VI, No. q, pp. 197-202, fig, i. Bologna, 

September 30, 1917. 

The diagnosis of glanders by means of the reaction produced by the 
intrapalpebral injection, proposed by the author in 1914, has been widely 
used, having been oficlally adopted for use in the Allied armies. As the 
author has applied it to a considerable number of cases, he has been able to 
make many observations, which have lead him to the conclusions given below. 

If, on account of numerous reactions produced by intra-palpebral in¬ 
jections or for other causes, sclerosis of the conjunctive tissue is observed 
in the lower eyelids, the mallein^should be injected into the upper eyelid. 

In the case of a negative intrapalpebral reaction in subjects ahead}’’ 
tested several times by this method, and for which the period of the last 
intrapalpebral reaction is unknown, a minimum period of 15 days shouhl 
be allowed to pass before repeating the injection. If this precaution is 
not taken, a subject still infected with the living organism may be thought 
to be free from glanders. 

176 - The Intra-Palpehral Reaction in the Diagnosis of Epizootic Lymphangitis (1). 

—I,ANFRAJfCHi, A., in 11 Modenvo Zooiatro, Senes V, yenr VI, No. xo, pp. 317-22*1, fm. 5. 

• ’Bologna, Cot 31, 19x7. 

The clinical diagnosis of epizootic lymphangitis, although generally 
fairly easy, is, however, not always possible, and under practical conditioiis 
the microscope is not always available for identifying the characteristic 
RrvoLTA cryptococcus. For this reason, the writer has sought a sure 
method for diagnosing this infection, based on the so-called allergic 
local reaction, L 5., on a special state of specific hypersensibility of the 
afiected subjects. 

(3) See U. Jane, 1917, No, 561 and No. 73i. {M) 
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The test materials are prepared in the following mannerto i part of 
pus, collected aseptically and known, to be free from other microorganisms, 
2 parts of ether are added ; shake well, then leave to stand for 24 hours ; the 
ether is then evaporated off on the water-bath; make up to the original 
volume with distilled water and leave to stand for 24 hours; then heat at 
80^ C on the water bath for 15 to 20 minutes and allowto cool; centrifuge for 
20 to 30 minutes at 2000 to 3000 revolutions per minute; decant off the 
liquid part, which constitutes the vaccine to be used for inoculating in 2.5 
to 3 cc. doses, according to the number of cryptococci in the pus used. 

The injection into the eyelid is carried out in the usual way. 

In healthy animal’s, or those infected with a disease other than epizo¬ 
otic l3miphangitis, the injection gives rises to an oedema localised at the points 
of injection, or which at the most extends to the lower eyelid only. This 
oedema is produced in i or 2 hours after inoculation, attains its maximum 
between the 8th. and loth. hours, then being slowly reabsorbed, and disap¬ 
pearing entirely after 20-24 hours. On the other hand, in animals infected 
with epizootic lymphangitis, the local reaction, which commences 2 to 4 
hours after the injection, already extends, between the 4th* and 6th. hour, 
over all the lower e5^elid, sensibly reducing the palpebral opening; the oedema 
spreads gradually and, after 24 to 48 hours, reaches the lower border of the 
zygomatic crest, passes it a little in front whilst progressing backwards 
towards the lower mandibular arch, which it may even reach. This local 
reaction lasts several hours, then slowly diminish(S‘S up to the 3rd., 4 ^h. 
or 5th. day. The purulent conjunctivitis occurs 4 hours after inoculation and 
increases in 24-48 hours. 

One test for the intra-palpebral reaction has 110 iTiduence on successive 
tests. The most intense and lasting effects of t e reaction are shown by 
animals in which lesions have already commenced. 

The use of this method of diagnosis, combined with treatment by ar- 
sivan, which*was tested by Favsro {Moderno Zooiatro, Scientific Part, 1917, 
No. 6, p. 129), who suggested its use, would, thinks the author, cause the dis¬ 
appearance of the centres of infection from which the disease spreads. 

177 The Treatment of Epizootic Lmphangitis {i) by Means of the Autolysed Ex¬ 
tract of Yeast. — Nicollb, M., Fayet and TnuCHE, in Compfes rmdm des Sianccs de 
VAcfid^mie des ScUnces, Vol. CI<XV, No. 27, pp. 1114-1115. Paris, December 31,1917. 

To fight against epizootic lymphangitis, caused by the cryptococcus 
discovered by Rivoi,ta in 1873, an organism very close to the yeasts, the 
authors have tried group antigenotherapy. In beer yeast, they have found 
a cheap and efficacious therapeutic agent. Used unchanged, after the ac¬ 
tion of alcohol-ether, it remain? without effect and causes abscesses, caused 
by the great lesistance of the cdl walls. Used as an autolysed extract, 
which the authors propose to call ** fwoltine it is quite successful, causing 
no ill effects. In this way is given a mixture of antigens, some of which 
are evidently identical with these of the cryptocqccus. 


Jiuairir] 


(t) See J?., Auj^ust, 1917, No. 734, {Ed.) 
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To prepare the juice, pressed yeast is atitolysed for 24 hours at 37® C. 
in chloroform vapour; it is then centrifuged the supernatant liquor filtered 
o9t, phenol added ; the liquid is then sealed up in small phials. 

After describing the excellent results of their experiments, the authors 
odvise the following technique: 

At first inject 2 cc. (under the skin of the neck) to test the sensibility’' 
of the subject; after 4 to 8 days increase the dose to 5 cc., according to the 
case ; after another 8 days, giVe 10 cc.; it may be advisable to give one 
two subsequent injections of 10 cc. 

At present, the authors are considering how to deal with possible fail¬ 
ures and how to decrease the length of the treatment. 

178 - leueocytotherapy; or Aseptic Pyotherapy; jits Use in Certain Cases of Equine 

Lymphangitis. — Biud:6e, J., m Compies rendtts des Sdmices de I’Academie des Sciences, 

Vol. CI^V, No. 37, pp. II2Z-II23 Pai!s, December 31, 1917* 

Two authors, MM. Beein and Veext, have, independently of one an¬ 
other, carried out successful experiments on the UvSe of pyotherapy in the 
treatment of epizootic lymphangitis of the horse; pus obtained from the 
lymphangitic lesions is diluted in ether, then in water physiologically phe- 
nolated ; the diluted pus is injected under the skin or in the jugular vein 
of the diseased horses, at intervals of a few days and at doses varying be¬ 
tween 2 to 6 cc., corresponding to 0*2 to 0.6 cc. of initial pus. 

These authors believe that the action of the pyotherapy is due to 
specific organisms contained in the pus: to the cryptococcL They, consider 
the dilution of the pus as a pyovaccine ”, and the method of treatment 
as vaccinotherapy ” derived from the Wright method. 

However, M, Veexj has shown recently that the pyovaccine has not 
a strictly specific action and that it is efficacious in affections having no 
connection ^ith epizootic lymphangitis (fistulae, various suppurations), 
and M. Beein has successfully employed the method against ulcerous lym¬ 
phangitis by using the pus produced by that afiection; yet, in ulcerous 
lymphangitis, the pus often contains a very limited number of microorgan¬ 
isms. 

These two facts attracted the author's attention and he asked whether 
the efficacious action of the pus "was due, not to the specific organisms they 
contained, but rather to the leucocytes and remains of leucocytes that 
they contained; whether, in other words, the same satisfactory results 
could ,not obtained by injecting absolutely aseptic pus, like that of 
” fixation abcesses 

Experiments on this subject were carrie'fi out by treating horses suf¬ 
fering from ulcerous or epizootic lymphangitis with aseptic pus obtained 
by injecting oil of turpentine under the skin of the horse's thorax, and 
removing, after 4 or 5 days, pus from the abscess thus caused and mixing 
it with water physiologically phenolated. 

The author has obtained, by injecting aseptic pus, results quite compa¬ 
rable with those published by MM. BEein and Veeh. He concludes that pyo¬ 
therapy cannot be included under vaccinotherapy ” and that its action 
is due to the leucocytes of the pus and their products. 
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Aseptic pyotherapymight be employed to advantage in equine 
lymphangitis and in affections where pyovaccines have already proved 
useful. It may be that it will find a much wider application. 

179 - The Poisoning of a Horse Caysed by Eating Paspalutn distich am Para¬ 
sitised by UstiJagOpsis deliquescens,, — hug, Enrique, m the Anales de la 
Sodedad rural Ar>‘en!inii, Year IJI, Vol. XXXXI,-pp. 602-603. Buenos Aj'res, Octo¬ 
ber, 1017. 

It has been known for some years that Paspalum (i) is poisonous to 
animals; thus, Meuzk {Handbuch der Tro'penkrankheiten, 1913) showed that 
the bitter variety of P. scrobiculatum is poisonous. In the Argentine, 
similar conslations have been made by: Rivas and Zanoeli (La tembla- 
dera, IV Congreso Cientifico celebrado en Santiago de Chile, 1909); Qu:fevEDO 
(La enfermedad de los rastrojos, Revista zootecnica, No. 28,1911; Paraplegia 
cnzootica de los ovinos (2), Ibid., No. 33, 1912 ; La pataleta, Ibid., No. 37, 
1912 ; Bstudio de un Aspergillus patdgeno ; Agronomia, No. 8-9^ 1912 ; 
Paraplegia enzodtica de origen digestive, Boletin del Ministerio de Agricul- 
iiira, Vol. X'\n[I, No. 6, 1914; Notas sobre tina nueva enfermedad de los 
equinos, Gaceta niral, 1914 ; etc.); Qxjevedo and LiONrfeRES (Enfermedad 
tetaniforme epizodtica de los bovinos, Boletin del Ministerio de Agricultma, 
1913); Moscom (Paraplegia de los equinos, Revista zootecnica. No. 34, X912); 
Acosta (El Huecd, Thesis, Buenos Ayres, 1914). 

The author found that 2 kg. of dry Paspalum distichum strongly 
parasitised by Ustilagopsis deliquescens, when given to a horse, caused para¬ 
plegia after 2 days, paralysis and death after the 3rd. day. A post-mortem 
examination showed the cause was poisoning. Another horse, given 10,6 
kg. of P, distichum slightly parasitised, collected near Buenos Ayres, showed 
no morbid symptom'whatever. 

In intravenous injections in the pigeon, a 10 % decoction of the ex- 
cA^escences produced on the host plant of Ustilagopsis deliquescens in a 5 cc. 
dose, and a 10 % maceration in a 2 cc. dose, proved quite harmless. 

iSo-Study of Bacfer/ajcn Pultorum Infection* —paige, j. b., in the Twewty-rdfdh 
Annual Report of the Massachusetts A^culiurai Experiment Steetton. Public Document 
No. 31, pp. 89a-9ia. Boston, 191711 

During the years 1916 and 1917 the studies on bacillary white diarrhoea 
of pullets have been carried out at the Massachusetts Experiment Sta¬ 
tion along the lines established. The object of the work has been to improve 
methods in diagnosis, to explain reasons for symptoms in certa in avian di¬ 
seases at present but little understood and to aid in formulating methods for 
prevention and control. ♦ 

The work was divided in three parts; 

1) Specificity of B, pullorum antibodies, with special reference to the 
agglutinins. 

2) Toxins elaborated by B, pidlorum and their relation to specific 
conditions in adxilt birds. 


(t) See i?., I0T7, Nos. 829, 924, 1179. —(2) See JR. Nov. 1917, No. 

[It 8 * 18 #]' 
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3 ) Investigations concerning the production of antibodies, with spe* 
cial reference to potency and rate of production. 

I. — The work concerning the specificity of BacUriim fullomm ag¬ 
glutinins has been continue since 1913, as have tests and procedures con¬ 
cerning the use of 25 strains of this organism isolated from bird ^ in the Stale 
of Massachusetts. Recently, more than 10 new strains have been added to 
this list. The data obtained and that being accumulated will relate to 
thorough tests of the agglutinins elaborated by animals and birds against 
B. fulhrum, particularly with cultures of the B, coUf B, tyfhi, B. dvs$n- ^ 
tme group. At the present time 21 adult birds are immunised against B. 
pidlomm and are producing definite agglutinins. Fourteen rabbits also are 
used for these studies, having been immunized and hyperimmunized during 
the past year. 

IL — Up to the present a toxin which is suitable for carrying on pro¬ 
gressive work has not been found. Definitestudies,however, are underway 
toward th s end. The results up to date show beyond a doubt that the 
toxin is endotoxic and also that it is most intimately connected with the 
bacterial cell. It is hoped that these studies mil lead to an explanation of 
its action in relation to some of the paralytic conditions in adult birds, 
which in the last few years have been so common in the State of Mas¬ 
sachusetts. 

III. — The investigation concerning the production of antibodies, with 
special reference to the potency and rate of production, was started in Au¬ 
gust 1916, and agglutinins artificially.produced. Blood from this stock has 
^en studied, and now attempts are being made to study the progeny this 
year to determine the potency of agglutinins elaborated in birds descended 
from stock known to have definite infection experimentally produced. 
These studies ate to be continued, with the hope that they will show the 
rate of production, and demonstrate why young pidlet blood testing not 
given as universally satisfactorj^ results as the blood testing of birds that 
have laid eggs and have ovaries capable of complete function. Tliis pro¬ 
blem has direct bearing on the routine work of testing breeding flocks for 
indications of Bacterium fullonm infection. 

i* 

i 8 t. - Studies on the Duration of Life: temperature Ceeffieients and Infiuencipg Fac- 
, tors,*- 1 . OSTEKHOUT, W, J. V., Some Aspeclsof the temperature Coefficients of iife Pro¬ 
cesses, in the Journal of Biological Chemisky, Vol. XXXII, No. i, pp. 23-^7, x fig., 2 ta¬ 
bles, Baltimore, October, 1917. — H. tOEB, J. and Northrop, J. H., On the lufiueuce 
of Food and Temperature upon the Duration of X,ife. 103-121, 6 fig., 15 tables, 

— III. Northrop, J. H., The Effect of Prolongation of the Period of Growth on the 
Total Duration pt Ibid,, pp. i«3-i26, i table. » 

I. — In most life processes the substances formed at a given moment are 
broken down suddenly. If the reaction forming the substance has a dif¬ 
ferent temperature coefficient from that which destroys it interesting con¬ 
ditions may arise. The author has made a mathematical study of the rela¬ 
tions of these coefficients. 

II. — In order to find out the nature of the causes determining the na¬ 
tural duration of life of metazoa, a quantitative method is required which 
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will permit the duration of life to be represented as the numerical function 
of one variable Taking as a basis the fact that, in this case, chemical con¬ 
ditions in the organism are one of the main variables, attempts were made to 
determine whether there were a definite temperature coefficient for the du¬ 
ration of life, and whether this coefficient were of the order of magnitude of 
that of a chemicgl reaction. The first experiments, made on fertilised and 
unfertilised eggs of the sea urchin, could only be carried out at the upper 
temperature limits of the organism, because, at ordinary* temperatures, 
this organism lives for years. It was, therefore, necessary to use a form 
whose duration of life was" short enough to measure the duration of life, 
even at the lowest temperatures ; insects are specially fit for this purpose. 
As Metciinikofp had pointed out that bacterial poisoning may shorten 
the duration of life, “aseptic** (1 e, microorganism-free) fruit file^^ 
{Drosophila) were chosen. 

Previous experiments made by the authors had shown that, with a 
proper and adequate supply of foo^ the duration of the larval, pupal and 
imago stages are each an unequivocal function of the temperature, and that 
the temperature coefficients for each stage are approximately identical, and 
are of the order of magnitude of that of a *chemical reaction, i. e, about 2 
or more for a difference of io<>C. The experiments described deal with the 
two main factors determining the duration of life : i) food supply ; 2} tem¬ 
perature. All were carried out with flies rendered aseptic ** by a combina¬ 
tion of the methods of Bogdanow-Belcourt and Guy^not. 

i) iNELtJENCE OF DIFFERENT KINDS OP FOOD. — The period of growth 
is limited to the larval stage. Larvae cannot grow on glucose-agar unless 
yeast is added, whereas the imago can live without yeast. This difference 
may be due to the fact that the larva requires food for the synthesis of the 
compounds of its body, whereas the perfect insect, which does not grow, can 
do without such accessory substances, or needs them in such small quanti¬ 
ties that they can be supplied by the hydrol3d:ic processes within its cells. 

The flies from the larvae fed on yeast were placed on different culture 
media immediately after hatching. It was found that, at 25<>C., flies fed 
on agar alone or on agar with the necessary salts lived less than 2 days; 
when dextrose and salts were added to the agar they lived over 8 daySj, 
and on glucose-agar they lived 28.5 days. At 30®C. the flies lived as long 
on glucose-agar alone as when yeast was added (see Table I). 


Table I. — Effect of food on the duration of life of the ima^ {both se xes). 


Food 

-s s 

1 S ^ 

H 4* 

ik 

1 HO*dS ] 

ailU 

►» 0 0 w w 

Glucose agar 

^ il 

1 

«+ 

a 

b 

Temperature , . . 

25 

25" 

25" 

25" 

30‘> 

300 

Average duraticMi of 





i 


lifej days . 

r.92 

1*75 

8.25 

2B.5, 

^3*7 

13.1 


[18*1 
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There was also found to be an influence of sex: — on glucose-agar 
isolated males lived longer than isolated females or than mixed groups 
(see Table II). 


Table II. — Effect of sex (30^ C. and ^iwosc-agar food). 


* Sc-x 



c5c5 V $1 

66 

Duration of life; days , . 


! 

! X 3 .r 1 

X 5-7 


2) Influence of temperature. -V Larval period. •— The asceptic 
cultures, in Erlenmeyer flasks, were kept in water-iacketed incubators 
regulated to _+ 0. C. and containing water so that the humidity was always 
about 100 %. The eggs from the aseptic insects were put in the incuba¬ 
tor and hatched very soon after they were laid. The duration of life of 
the larvae was reckoned from the time the eggs were placed in the incu¬ 
bator ^till the time the pupae were formed. Six to ten cultures were 
Table III. — Influence of temperature on the duration 


of larval period of Drosophila, 


Days elapsed after hatching j 
of eggs ! 

! 


Number of pupae formed at 



Days 1 

counted 

! 

Average 

li 1 

! lo" (•) 1 

1 X 5 ®P)j 

1 

S' 

1 

5® 

a 7 . 5 »(>) 

30 °<*) 

31.5® (•) 



1 ! 



a {») 

1 b(*) 




I ~2 

U 5 

S i 

1 ! ' 


! 

! 

; 

1 

i 

1 ' 

1 ' 


2-3 

: 2.5 

'i - 

i — 

! ___ 

' — 

j - 


- 1 


3~4 

3.5 

;! —, 

— 

, — . 

, — 

i 4 

156! 

93 ‘ 

1 83 

4~5 

i 4-5 

!' — 

— 

i — 

53 j 

; 29 

3051 

129 i 

, 333 

5-6 

1 5.5 

1 — 

; — 

' — 

, 137 I 

i 18 

121 

6 1' 

' 254 

6-7 


1 — 

, — 

i 47 

, 78 

— 1 

,— 1 

-i' C 2 

7-^ 

7.5 

1; — 

1 

65 

; 36 1 





8-9 

85 

!j — 

1 

68 


i 


1 


9-10 

9.5 

— 

' — , 

, i6; 

1 


1 

1 

H 

13-14 

i 3 o" 


2 


' i 

1 

i 

1 

1 

It 

15-16 

15.5 

^ — 

^3 ' 



’ 




17-18 

3 ’ 7*5 

— ; 

27 . 




, 

1 

1 

ig-20 

^ 9*5 

1' — ' 

14 






2T-22 

21.5 

'1 — ; 

6 ' 



1 

! 





39-48 1 '43-3 

49-58 ^ 53*5 

59-68 63.5 

• 69-7S , 73.5 

i 5 i 

. =0; 

j 





j 

1 

Total number of pupae , . 

i. ! 

; 41 1 63 i 196 

304 

51 : 

i 

j 273 

228 

1 

1. 702 

Average duration of lorval 
period in days (from egg 
to pupation). 

: 1 ' , ' 

i 57.0 ' 17.8 j 7.77 

1 

-i 

1 

5*82 

i 

4*7^ 

4.15 

4. £2 1 

i 

i 

1 4.92 


(i) Flies used were of tLe 20th. to aandL aseptic geueratioc; 
{2) Flies used were of tlie 29tli: to 31st. aseptxe generation. 
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made for each temperature. Temperatures less* than lo^C. could not be 
used, since the larvae do not hatch below that temperature. The results 
(see Table III) clearly show the influence of temperature. 

Pupal stage. — A similar influence is noticed on the duration of the pu¬ 
pal stage, calculated from the formation of the pupa to the emergence of 
the winged insect. 

Imago stage* —• A similar influence. 

To sum up, temperature influences the duration of all three stages, and, 
consequently, the total life duration of the fruit fly. (See Table IV). 

III. — A third series of similar experiments showed that a prolonged 
period of growth prolongs the total duration of life. It has been seen that, 
in the case of the “ aseptic '' Drosophila, growth may be greatly retarded 
by absence of yeast. The prolongation of the larval stage affects 
neither the duration of the pupal stage nor (as is shown by these last 
experiments) that of the'imago stage. This proves the relative duration 
of each of the three stages to be independent of that of the other two stages; 
this coincides with the hypothesis that the duration of each of these stages 
is determined by the formation or disappearance of a definite specific sub¬ 
stance, 

Tabek IV. ~ Influence of temperature on the total duration of life {Drosophila). 


Tempeiature 

i 

Duration, in days, of 


' Total duration 

1 ' life from egg 
to death 

j j Earval stage 

Pupal stage 

Imago stage 

10° 

57‘0 

! Pupae die 

120.5 

177-5 + X 

150 

17.8 

! 13-7 

92.4 

123.9 • 

20" 

ii 

5.82 

1 6-33 , 

40.2 

.=) 4-3 


! 423 

28.5 

.38.5 

27.5° 

> (-l-is) 

320 

— 

•- 

30” 

1 4.12 

3.43 ' 

13 -^ 

21.15 


xSa - Physiological Effect on Growth and Beproduction of Bations Balanced from 
Bestricted Sources, — hart, b. b., mc collum, e. v., Steenbock, h. anci humehrev, 
G, C., in tlie Journal of Agriculiuml Research, Vol. X, No. 4, pp, 175-198 -{- Plates 18-32 , 
Washington, D. C., July 23, 1917. 

This paper summarises the results of further studies on the physio- 
logical value of restricted rations. The early work of the writers (i) de¬ 
monstrated clearly the inadequacy of the accepted theory as to what cour 
stitutes a balanced or complete ration. Up to that time total protein 
(without reference to quality), energy, and ash materials were considered 
the essentials of a ration. The latter, however, occupied no position in 
the expression of the standards developed which have been stated only in 
terms of total digestible protein and energy. It is, however, probably 


ii) Me Colltjm, B. V., Steenbock, H. and Humphrey G. C., Tdm, in Wi$c, Agr, E»p. 
Sla. Res^, Bui, 17, pp. 131-205, «4 Madison,Wise,, igir. ■ 
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true that, in^a practical sense and with the generally accepted knowledge 
of the quality of feeding materials accumulated from a long and varied 
experience, such standards have had and will continue to have very great 
value; but their limitations are also made evident by this earlier work of 
the writers and are emphasised by what they have since d.one. 

To day a ration can be considered complete ond efidcient only when it 
contains protein of adequate quantity and quality, adequate energy, ash 
materials in proper quantity and proportion, and two factors of tnikuown 
constitution (vitamines) which the writers have designated as " fat-soliiblc 
A'' and “ water-soluble B In addition to these normal factors, there 
may be introduced with natural foodstuffs the important factor of toxicit3\ 
This can be wholly absent or so mild in its effects as to be entirely obscured 
when the other essentialls of a ration are at an optimum adjustment. 

Experimental work started in 1910 on wheat and corn rations. 
— In order to locate the deficiencies of the all-wheat-plant ration (wheLit 
grain, wheat gluten, and wheat straw), which had given fair growth, but 
was a failure in reproduction with grade Shorthorn heifers, a new series of 
experiments was again started in 1910, using for the purpose vigorous grade 
Holstein heifers of initial weights of from 200 to 400 pounds. It was also 
proposed that one group should receive its nutrients wholly from the corn 
plant, another from the wheat plant, a third from com grain and wheat 
straw, a fourth from wheat grain and corn stover, while a fifth group should 
receive its nutrients from porn grain with the roughage equally divided 
between alfalfa hay and wheat straw. These rations were closely compa¬ 
rable in digestible proteins and net available energy and were balanced in 
the ordinary sense of the standards. The" animals were fed what they would 
consume of this mixture and, in addition, received common salt and natural 
water. They were allowed a daily run to an outside paddock free from all 
vegetation. Their records of growth and final status are given in Table I. 

Restriction to the wheat plant as a source of “ balanced nutrients 
did not sustain the growth of the heifers. Such animals also failed to show 
oestrus and could not be bred. Marked pathological conditions resulted, 
such as blindness, feeble and emaciated condition, and abnormal excitability 
followed by collapse. The critical factors in this ration were poor mineral 
content and toxicity. This statement is based on records made b^^ other 
animals of this species and on records with rats and swine. 

In contrast to the all-wheat-ration group stood the all-corn-ration 
group. The latter* not only showed continuous growth, but became 
physiologically active and produced strong calves. The decline in weight 
at the end of two. years shown by No. 575 was due to slow recovery after 
calving. 

By the use of com stover as a roughage in place of the wheat straw, 
growth was sustained but reproduction was only partially successful, de- 
l^ndent upon the stamina of the mother. Where reproduction was suc¬ 
cessful in the first gestation period, it failed in the second, owing to the 
cumulative effect of the wheat toxicity* 

By the use of alfalfa hay to take the place of one-half of the wheat 

[ml • . 
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straw, results similar to these witk corn stover were secured. Growth was 
splendid, reprcdi'ction normal in t^e first gestation period, but weakness 
appeared in the second gestation. • 

Table I -r- Record of Growth of Holstein calves 1910-1912. 



Weij^hts in pound-j 

Condition 







No ot Animal Ration 

Initial 

After 

After 

Alter 

After 

after 2 years 


(Junes, 

1910) 

6 months 

I year 

18 months 

2 years 


on lation 

on ration 

on ration 

on ration 


1 Ground wheat. 8 pounds 

i i 

1 






629 < Wheat gluten, 0.3 pounds 

1 377 

655 

5^9 

610 

452 

Mjserablj ema- 

( Wheat straw, 5.7 pounds. 

\ 



dated. 

639 .do. i 

1 406 

722 

683 

630 

519 

Do. 

^ Wheat grain, 6.7 pounds 






637 < Wheat gluten, 0,3 pounds i 
f Corn stover, 7 pounds. . 


369 

533 

636 

790 

Fairly stioug. 

641 . do *. 

j 207 

377 

594 

783 

S20 

* Do. 

1 Com meal, 5 pounds . 

i 






575 1 Gluten feed, 2 pounds. . 

349 

664 

970 


974 

Strong and vi¬ 

( Corn stover, 7 pounds, 






gorous. 

594 . 

i Coni meal, 5 pounds 

635 <; Gii'teu feed, 3 pounds 

1 270 

496 

735 

905 

923 

Do 

1 208 

301 

480 

591 

690 

; Poor growth and 

I Wheat straw, i pounds . 





poor condition 

636 do. 

j 220 

384 

541 

684 

» 642 

Do. 

■ Corn meal, 5 pounds - j 

1 





\ Gluten feed, 2 pounds . ' 
1 Wlieat straw', 3.5 pounds 1 


a 613 

686 

9ir 

ii6r 

; Strong and vi¬ 

\ Alfalfa Lay. 3.5 pounds. 

i 





gorous 

643 . do , . 

1 - 

a 537 

602 

800 

788 

Do 

1 


Tjie alfalfa and corn stover introduced a better salt mixture, a little 
difierent protein mixture, and probably a more plentiful supply of growth- 
promoting substances, all of which, according to the writers' h3rpothesis, 
would either individually or collectively improve the ration but not ne¬ 
cessarily make it perfect. It might still fail if the mass of toxicity was too 
large. 

Baking the wheat grMn did not improve it. The particular etfect^of 
these all-wheat-grain rations was to cause marked histological changes in 
the nervous tissues of the offspring. The motor cells partly degenerated and 
the spinal cord showed a more or less oedematous condition. This was 
analogous to the writers' observations on swine with wheat-grain feeding. 
On wheat-grain and wheat-straw rations growing heifers also showed 
symptoms of nerve degeratidn, as evidenced by blindness and great excita¬ 
bility. The cause of the disturbance was 'due to the inherent toxicity of the 
wheat grain and not to " deficiencies of vitamines 

Corn grain plus wheat straw allowed sustained growth, but at a slow 
rate. The offspring were weak or dead. Addition of salt to this ration 
made it normal, indicating that this was the only factor needed for 
perfect nutrition with this ration. 

A physiologically complete ration such as'^the corn-grain ana corn 
stover mixture could not be disturbed, at least in a single gestation, by 
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altering the calcium-magnesium ratio through the addition of magnesium 
salts. Even the addition of mineral acids to this ration, in such quantities 
as to make the urine of the individuals receiving it acid to litmus and rich 
in ammonium salts, did not disturb its nutritive completeness. 

The addition, however, of wheat embryo to a corn ration did cause dis¬ 
turbances, bringing about early abortions. This was due to its high con¬ 
tent of the toslic material of the wheat kernel. 

Considering the influence of these investigations on practice, the writers 
point o^^t that there is already much trouble with reproduction by cow?s 
in the Dakotas, wherever much wheat straw is fed with corn grain. In 
•many cases where the breeding stock was only fed wheat grain and certain 
roughages, the calves were born either dead or weak, with great financial 
losses to many breeders. No one would have suspected that the ration was 
a factor in these disasters, but it undoubtedly was the direct cause of the 
trouble. 

The data presented include also the study of the influence of these 
factors on milk secretion, 

183 - On the So-Called Specificity of the Abderhalden Reaction. — boldyrhff, w. n.» 

in Comptes Rendm Jes Seanoe-s delaSoHiUde I^XXX, No. 18, pp. 882'-884. 

Paris,’November 24, 1917. 

The AbdbrhAdiSn reaction is based on the fact, as yet unproved, that 
the ingestion of albuminoid substances causes the appearance of specific, 
proteolytic ferments in the blood. 

For 16 years, the author, in collaboration with M. J. Kniaz^fp, has 
has been carrying out researches on the work of digestion, as distinct from 
digestion. These researches, which have been carried out on 10 persons, 
hundreds of dogs, cats and birds, throw new light on the Abperhai<den 
reaction.^ 

Contrarjj^ to general belief, the stomach and the intestine with its 
glands do not remain inactive after digestion; on the contrary, these or¬ 
gans carry out a well defined and intense work which is regularl3»^ inter¬ 
rupted by periods of complete repose. This activity of the stomach and of 
the intestine with its glands, which takes place during fasting, has been 
called periodic work of the digestive apparatus apart from digestion 
This is what takes place; the animal being fasting, and the gastric glands 
quite inactive, from time to time, with the regularity of clockwork, the 
pancreatic and intestinal glands as well as the gall-bladder, produce a se¬ 
cretion; this secretion is accompanied by intense rhythmic contractions of 
the stomach and small intestine. 

This simultaneous work of the organs in. questiohlasts from 20 to 
30 minutes in the dog, and a little longer in man; the consecutive phase 
of rest which affects all the organs in question at the same time, lasts 
about an hour in the dog, and, a little less in man. 

During each period, 25 to 30 cc. of a mixture of digestive juices can be 
withdrawn from the duodenum of the dog, and 50 to 6 d cc. irom that of 
man. ,Th?se juices contain abundant Jintestinal ferments that act on albu- 
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minoids, fats and carbohydrates; they are afterwards absorbed without 
change in the small intestine and never reach the large intestine. 

Experiments by M. KniazEFF and the author have shown that these 
ferments, one of which is a proteolytic ferment, penetrate, during the period 
of “ work ”, into the blood, where they can be easily demonstrated. During 
the ” rest ” periods the ferments in question disappear from the blood. 
These appearances and disappearances take place with the greatest regu¬ 
larity, a fact that forms the first cause of error in the Abderhaeden reac¬ 
tion. 

The second error is as follows: If the blood of a man or woman is 
examined during the period of work of the digestive apparatus, it is found 
that the AbdERHAEdEN reaction gives a positive result with any albuminoid 
substance (placenta, lungs, fibrin, etc.) On the other hand, if blood be exa¬ 
mined that has been obtained during the rest period from the same subject 
on the same day, the Abderhaeden reaction always gives a negative re¬ 
sult, even with gravid females. 

As this reaction is not specific, the author concludes, it has no diagnos¬ 
tic value, but it is very useful for showing the presence of proteol5dic fer¬ 
ments in the blood. 

184 - Influence of Date of Cutting on the Food Value of Hay; Experiments carried 

out in Denmark. — KAISXB.V, IVERSBN and Kristensen-, R. R., in TUsknft fBr piafi* 
teavi, Vol. XXIV, Pt. 3, pp. 405-435* Copenhagen, 1917. 

The experiments described were carried out at the agricirltural School 
of Naesgaards in order to determine to what extent the date of cutting infiuen* 
ces the composition and yield in hay of clover, either alone or mixed with 
fodder grasses. The dates of the first cutting were : June 16, when the 
clover began to flower; June 26, when the clover was in full flower and the 
grasses began to flower; July 9," when the clover had already partly lost 
its flowers. 

QuanxiEy of fodder. — The date of the first cutting seems to have 
mo influence on the total yield of the three cuttings; the third cutting 
diminishes in quantity with the later date of the first cutting. 


Tabee I. — Relation of quantity of hay to the date of the first cutting. 


ist. cutting 

1 2nd. cutting 

[ 3rd, cutting j 

‘ I'otal 

Date 

Cwt. j 

Date 

Cwt. 

Date 

Cwt. 

Cwt. 

Jtinc 16. . . 

' 52 70 

August 9 . 

24.98 

October X5. 


86.00 

June 24. . . 

52,62 

August 15 . 

28.32 

October 15 . 

6.98 

87.98 

My 9 : . . 

55.24 

Septenberii 

30,88 

October 15. 

1.72 

87.90 


ChemiCae composition. — This is shown in Table II ; the moisture 
content is 15 % for all samples. 
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Table II. — Composition of hay cut at different dates. 


Early cutting Late cutting 


Albtiniinoi< 3 s . 

. . . . ' 10.2 i 

S .5 

Fat . . 

. . . . 2.6 1 

2.5 

Fibre. 

. 20.0 ! 

22,1 

Nitrogen-free extract. 

. . . . i 30.8 ^ 

31.0 

Pentosans . 

• 1 ’' 3-3 1 

14.0 

Ash . ‘ . 

, . 1 82 I 

6.8 

Moisture , , . . * 

■ . . ! 15.0 ; 

15.0 


Hay cut early is distinguished by its high albtiiiiinoad content and by 
its ash percentage, whereas it is relatively poor in fibre and pentosans. 

Experiments with dairy cows. — The date of cutting does not in¬ 
fluence the composition of milk, but influences its production to a marked 
degree \ with 200 lbs. of hay cut early 16.28 lbs. more milk were obtained 
than with an equal quantity of hay cut late. 

Experiments on the growth of calves. — The experimental ani¬ 
mals were divided into three groups. Care was taken to choose calves of 
equal age and weight so that an increase in weight could be with certainty 
attributed to the hay. . The most important results are summarised in 
Table in, • 


Table III. — Experiments with calms fed on hay cut at different dates. 



Increase in weight each 

10 days 


Early cutting 

Normal cutting 

1 

Late cutting 


lbs. 

lbs. 

lbs. 

Year 1913. ! 

^ ^ f and. period. . . . ! 

12.28 

11.44 

ro.78 

11.66 

10.56 

968 

Year 1014. ! ' 

10.56 

9.46 

7.92 

^ f md period. ..... 

13.42 

to.78 

8.80 

Year 1915. 

8.68 


638 

Avenges of 4 expmpteftfs 1^14. . . . 


lO.H 

S»f &4 

Averages of 5 experiments 1913, 1914, 1915. 

X 1.44 




During a period of 100 days the following increases in weight were 
obtained: — hay cut early,- 121.00 lbs.; normal hay, 107.80 lbs; hay cut 
late, 92.40 lbs. The early hay, therefore, gives the best results. 

Digestibility. — These experiments were carried out with two ani¬ 
mals fed exclusively on hay cut early and hay cut late. 

greater digestibility of early-cut hay and its greater number of 
calories explain the higher production of milk' and more rapid growth of 
the calves. 

[1^-3 
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Tabi,e IV. -- Digestibility of hay according to the date of cutting. 



. 4 ) Early 

B) Eatc 

Difference 


cutting i 

i 

cutting 

A-B 


% 

% 

% 

Dry matter.. . 

60.8* 

53-7 

7.1 

Protein. 

72.6 

60 9 

II.7 

Pentosan. ... 

60.6 

54 4 

6.2 

Fibre . 

53-2 1 

46.3 

6.9 

Ash. 

42.4 

34-8 



185 ~ The Feeding Value of the Eragrosiis of the Argentine. — See No. 165 of 

this Review, 

186 - The InsulBfteieney of Maize as a Source of Protein and Ash for Growing Animals. 

— HoOan, Albert G. (Department of Chemistry, Kansas State Agricultural Experiment 
Station, Manhattan, U. S- A.), in the Journal of Biological Chemistry, Vol. XXIX, No. 3, 
pp. .185-493, 3 diagr. Baltimore, AprJ, igi?- 

Agriculturalists have known for a long time that maize kernel does 
not suffice as a diet for growing animals. Experiments on young rats have 
shown the first limiting factor for growth to be a Jack of certain inorganic 
constituents. When the mineral deficiencies were corrected normal growth 
was not obtained, even after the addition of considerable quantities of 
purified protein, thus proving a lack of suitable growth accessories. Ac¬ 
cording to Me Coi/i/UM, and his collaborators, maize kernel is lacking in an 
accessory, called by them "fat-soluble A", (i). The author's previous 
experiments show that mineral deficiencies in maize are tolerated much 
better by swine, and protein deficiencies axe tolerated better by rats. As¬ 
suming that maize is poor in one or more of the growth accessories, swine 
are much less affected by it than are rats. 

The author has continued his earlier work in order to determine speci¬ 
fically what inorganic elements in the ash, and what amino-acids in the pro¬ 
teins are deficient in quantity, thus constituting limiting factors. It was 
first shown than the addition of tryptophane and lysin improved the pro¬ 
teins of maize, and later, that tryptophane is the first limiting factor in 
the proteins of the maize kernel, and that lysine is the second. The most 
important mineral deficiency of maize is calcium. 

187 - The Ejffects of Feeding Calcium Chloride to Domestic Animals (2).— Eoew, o., 

in Mitteilun-’en *der Dcuischen Landwirtschafts-GesellscJiari, Year XXXIII, No. 37, 
pp. 591-594, Tables 3. Berlin, September, 1917. 

The rational use of calcium chloride in feeding domestic animals gives 
good results, both in increasing the general production as in improving an 
unhealthy condition. These results are very useful, especially when the 
relatively small amount of chloride required and its low price are considered* 


(i) See R. Jan., 1918, No. 2. — (2) See A*. 191S, No. ^06 {Ed,). 
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IMBEDS AND FEEDING 


The writer analyses the effects produced, and collates the results obtained 
by various workers for horses, cattle and pigs. 

Horses. — An experiment was made by Thunn on 7 full-grown horses 
affected with gastric and cardiac troubles. Their daily ration was made up 
of I kg. of oats, 750 gm. of whole maize, 1250 gm. of raw sugar and 7 kg. 
of hay, plus a daily dose of 30 gm. of crystalline calcium chloride dissolved 
in25ogm. of water. The experiment lasted from March 6 to May 29, 1916. 
During these eight weeks the animals showed a noteworthy increase in live^ 
weight (see Table I), as well as an improved state of health. Calcium chlor¬ 
ide cures animals of bad habits such as crib-biting, licking the walls, eating 
sand, etc. — habits that appear to show the lack of some necessary element 
in the food and also prevents other troubles, such as exostoses, so common 
in young horses. The results are all the more evident, the lower the calcium 
content of the food. It is thus desirable to take account of the abundance 
or lack of lime in the food given ; the minimum content is 10 gm. of lime per 
kg. of hay. Very often this amount is not reached; in addition, pastures 
on soil poor in lime, manured only withkainit, superphosphates or basid slag, 
can only produce a defective food, often producing deformed front legs, 
exostoses, etc. (Weygoed). 


Taber I. — The effect of calcium chloride on the growth of horses. 


Names of the horses 

1 Weights found during the experiment | 

Increase 
in weight at the 
end of the 
expel iment 

March 

6th. 

March 

20th. 

April 1 
3rd. 

April 

T7th. 

March 

ist 

May 

13th. 

II 

Matron. ........ 

475 hg 

482 kg 

484 kg 

j 

495 kg 

495 kg 

497 kg 


22 kg 

Endla. 

— * 

462 

473.5 

480,5 

494-5 

496.5 

— 

34-5 

Scihleier .. 

— 

354 

370 

377 

372 

360 

364 kg 

10 

Salome, 


407 

407 

416 

424 

479 

— 

17 

KttSdaSher. 

— 

400 

401 

402 

403 

412 

414 


Re&tor. 


-- 

383 

376 

389 

394 

4x3 

29 

mmt . 


— 

367 

389»5 

381.5 

393-5 

—* 

26 


Caotee. — Calcium chloride also produces good effects on the general 
growth and milk production. A^group of 10 cows and 2 sick young animals 
were experimented with for 28 days by Hohuke. The daily dose was from 
0,02 to 0.04 gm. per kg. live weight for the cows and from o.oi to 0,02 gm. 
per kg. for the young animals. The full-grown animals, of which 2 were 
sick, were about 5 years old. The weights of the animals and the daily 
yield of milk are given below in Tables II and III. 

^ The increased yield in milk of 5 of the experimental animals is charac¬ 
teristic and, in certain cases, an increase in yield of i.i litres per day 
has been observed ; on discontinuing the use of calcium chloride, the yield 
immediately falls. The young animals showed the benefit of giving cal¬ 
cium cbloride; they grew better, their rough hair became smooth and 
lustrous and they became fatter. 
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Tabee II. — Effect of calcium chloride on the live weights 
of the cattle experimented with. 



Live weight 

Increase (-f) 
or decrease (—) 
of live weight 

Before using 
calcium chloride 

After using 
calcium chloride 

Cow No. 

I . . . . 

500 kg 

544 kg 

+ 44 kg 

» 

f) 

2 . 

460 

467 

- 4 - 7 

)) 

)) 

3 . . . . 

440 

462 

4- 22 

» 


4 . . . . 

440 

460 

+ 20 

)) 


5 . . . . 

480 

517 

+ 37 

» 


6 . . . . 

510 

484 

— 26 (sick) 

)> 


7 . . . . 

450 

473 

+ 23 

» 

» 

8 . . . . 

570 

580 

+ 10 


)> 

9 . . . . 

430 

405 

! — 25 (sick) 



10 ... . 

400 

4.34 

+ 34 

IS^ 

young animal. . 

100 

107 

4- 7 

2nd. 


» . . 

90 

97 

+ 7 


Table III. — Effect of calcium chloride on milk production. 



Average milk produced in litres 

Before use 
ist. period (7 days) 

During use 

2nd period (28 days) 

After use 

3rd. period (21 days) 

Cow No. 

X . . . . 

7-535 

8.250 

7-135 


2 ... . 

9,820 

9.660 

8.990 

» » 

3 . . . . 

8.175 

8.295 

5-595 

)) )> 

4 . . . . 

5.070 

5.555 - 

4-455 

» 3 ) 

5 , . . . 

5.570 i 

6.125 

I 4.455 

» )) 

6 . . . . 

13.140 

12.920 

i 9.155 (pick) 

)) )) 

j ... . 

8.070 

8.270 

i 7.015 

W » 

8 . . . . 

3.460 

2.180 


» )) 

9 . . . . 1 

7.785 

7.065 

5.610 (sick) 

» )> 

10 ... . 

6.070 

5.700 

6.100 


Pigs. Two sows were experimented on by Stadelmann ; one, used 
as a control, weighed 126 kg.; the other, weighing 195 kg., was given 14 
gm. of crystalline Ca Cl^ every day; the second animal put on 9 kg. in 22 
days, while the first only increased in weight by 5 kg. It should be noticed 
that 14 gm, is too heavy a dose; a suitable dose would be 4 gm. per 
100 kg. live-weight; better results are then obtained. Speaking broadly, 
the nature of the food given should be considered, on the one hand, as well as 
as the fact that a young animal eats much more in proportion to its weight 
than a full-grown animal. 

Conclusion. — Calcium chloride can be very usefully fed to live-stock 
when the food is lacking in calcareous matter; moreover, when the fqod only 
contains this matter in slightly assimilable form, the chloride is then tht 
most suitable salt to give. 

Jiifl 















214 


cAm^J 


i88 - Increased Cattle Production on South-Western Banges of the United States. — 

JARDINE, J. T. and Hxjrth, I#. C., in V. S. Department of AgncuUiire^ BuUetin No. 588, 
pp. 1-32. Washington, D. C., November 15,1917. 

This bulletin presents the results of experiments made by the Forest 
Service on the Jornada Range Reserve, a unit comprising 200 000 acres in 
New Mexico, with the purpose of working out a system of range management 
and improvement, practicable for large grazing units, which will build up 
the depleted areas and ensure the maintenance of the whole range in good 
condition. 

The problem involves: — a) Finding a system of management that will 
best bring about natural reseeding of the existing forage plants, h) finding 
new plants suitable for seeding on the ranges of the Southwest; c) determin¬ 
ing the number and distribution of stock-watering places necessary for 
efficient use of the range, taking into account cost of construction and re¬ 
turns expected; and i) determining the carrying capacity of the range 
as a means of preventing its being overstocked. Other and related range 
problems also have been studied on the Jornada Reserve. One of these 
has to do with improving the average grade of stock and the average calf 
crop under range conditions, the possibility of which is generally recognized. 
Another is how to reduce the losses of stock from lack of feed and water 
in times of drought and from disease and straying that ordinarily occur in 
the Southwest. 

These studies on the Jornada Reserve are by no means completed; 
the results so far secured, however, seemed to have an important enough 
bearing on the problem of increased meat production, to justify the publi¬ 
cation of this progress report which illustrates methods already successfully 
applied on a practical scale since 1912 when the Reserve was created by 
Executive order. | 

. The Jornada Range Reserve is located in Dona Ana County N. Mex., 
in the Rio Grande Valley, about 50 miles north of the Mexican boundary. It 
is typical of a large territory in the Southwest which, owing to natural 
and climatic conditions, will probably always be best adapted to the pro¬ 
duction of live stock on comparatively large holdings. 

The eastern portion of the Reserve includes the west slope of the San 
Andreas Mountains which reach a maximum elevation of about 7 600 feet, and 
the remainder of the Reserve is a comparatively flat or slightly rolling plain. 

The locality is one of the most arid of the Southwest. Records for 55 
years at Mesilla Park, about 15 miles southwest of the Reserve, shew an 
average annual precipitation of 8.63 inches, with precipitation for individ¬ 
ual years as much as 17 and as little as 3.30 inches. Temperatures as 
high as 106^ F. are conimon in summer, and the region is subject to almost 
continuous high winds and, consequently, high evaporation. The soils 
of the plain are rather coarse to medium textured wind-blown sands, with 
patches of heavy adobe clay, usually with a rather high percentage of alkali, 
water often stands until evaporated. The soils of the mountains 
aad'the ontwash plains flanking them are coarse sands and gravels. 

The vegetation is comparatively thin and made up of drought-resistant^ 

im] 
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semidesert species. By far the greater part of the forage, perhaps 80 %, is 
furnished by perennial grasses, of which the most important are grama grasses. 

Black grama (BotUeloua eriopoda) is the most important grass of the 
Reserve. Blue grama grass {B. gracilis) and hairy grama grass {B. hirsuta) 
are found only in the mountains and foothills. 

ISfext to the grama grasses in importance are three-awn grasses known 
locally as " needle grasses'' [Aristida longiseta, A, pansa, and A, pttrpurea ); 
tobosa grass {Hi!aria mutica). 

The drop-seed grasses include several species, the most important being 
Sporobolus cryptandrus, S. flexuosus, S. wrightii, S. airoides, S. auriculatus. 

The most important species of muhlenbergias are Muhlenbergia gra- 
cillima and M. porteri. 

Burro grass (Scleropogon hrevifoUus) and wolftail [Lyctivus pjilecides) are 
also to be found. 

On large areas of the foothills, black brush {Flourensia cenma), creosote 
bush {Covillea glutinosa = Larrea glutinosa) and mesquite (Prosopis glan- 
duhsa) predominate; but black brush and creosote bush are worthless as 
forage, and the mesquite is of low value. 

Stock water for the plains, both on the Reserve and on the adjacent 
range lands, is pumped from deep wells by windmills and engines or is 
provided by tanks which catch the flood waters. As a usual thing, there is 
not enough water for the stock. 

Experimental results so ear obtained in range >l 4 nagement. — 
Range Improvement by Natural Revegetation. Primarily as a result "of 
i) reducing the number of stock during the main growing season of about 
four months — July to October — to about half the average number the area 
will carry for the year, 2) not overstocking during the other eight months, 
and 3) better distribution of stock watering places, grama grass range on 
the Jornada Range Reserve has improved in three years at least 50 per cent, 
as compared with similar adjoining unfenced range grazed all the year. 
Observations to date indicate that range thus lightly grazed during the 
main growing season has improved approximately to the same extent as 
similar range protected from grazing the entire year.- 

On fenced grama-grass ranges of the Southwest where the stock are 
carried mainly on range feed throughout the year, light stocking during the 
growing season is profitable. 

It will probably not reduce the total animal-days' feed furnished on a 
given area during the year, and will reserve feed for the critical period from 
February to July, or later in case of prolonged drought. 

Where the whole of a range unit is made up of grama or similar grass, 
about one third of the area should probably be reserved for light grazing 
during the growing season two years in succession. Each third in turn 
should be given as nearly as practicable this amount of protection. By light 
grazing is meant grazing by not more than half the average number of stock 
that the area will carry for the year as a whole. 

Water Development. — Fairly efiBcient use of plains and mesa range in 
the Southwest can be secured where stock do not have to travel more than 
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2 % miles to water. This means one watering place for each 13 200 acres. 
Such an acreage of grama-grass range will carry about 500 cattle through¬ 
out the year if properly managed. When feed is short, a long distance 
between feed and water tends to increase the loss of stock, to decrease the 
calf crop, and to retard development of the young animals. 

Observations to date appear to justify one permanent watering place 
for each 500 head of cattle. Where conditions are favorable the construc¬ 
tion of tanks to catch flood waters for the purpose of supplementing the 
permanent watering places will be a paying investment. 

They will aid: i) in getting more green feed for the stock diiring the 
year ; 2) in more even utilization of the range as a whole ; 3) in the protec¬ 
tion of feed and range near permanent w^ater; and 4) in reducing the cost of 
maintenance and operation of wells. 

Carrying Capacity, — During 1916 the Jornada Reserve as a whole sup¬ 
ported one animal, not including unweaned calves, on an average of 41.45 
acres. The estimated maximum carrying capacity of the Reserve in its 
present stage of development is 38.1 acres per head. The estimated carry¬ 
ing capacity of similar unfenced range in its present average condition is 
at least 50 acres per head. 

The range of the plains, where grama grasses form the bulk of the for¬ 
age, will support stock throughout the year at the average rate of one head 
to from 20 to 30 acres, depending Upon the proportion of the real grama-grass 
type. This figure is for range in good condition, fairly well supplied with 
stock water, and which is lightly stocked during the growing season. 

The range comprising tobosa-grass flats, along drainage lines, and slopes 
back to the foothills will support stock throughout the year at the average 
rate of one head to from 38 to 45 acres, depending upon the percentage of 
tobosa flats which receive flood water. 

The mountain range of the Jornada Range Reserve will support stock 
at the rate of approximately 60 acres per head in its present stage of de¬ 
velopment. 

Increase in Calf Crop and Improvement in Grade of Stock. — From 500 
selected cows and 30 bulls, held in pastures away from other stock since 
August 1915, an 81 per cent, calf crop was branded in 1916. 

From the remaining cows of breeding age, amounting to 1 522 head run 
together in one pasture of 74714 acres, a 69.2 per cent calf crop was 
branded. The average calf crop for the Reserve was 72 per cent, A total 
ofapprcximately5opounds of cottonseed cake per head was fed to the 500 
cows and 20 bulls of the selected breeding herd on the Reserve, 

The work of caring for this herd took half of one man's time. The extra 
calves in this special herd far more than paid for the extra feed and labour. 

Prevention of Loss. — The average loss of stock on the Jornada Reserve 
from June i to December 31,1915, was at the rate of i.g per cent, for a year; 
the average loss in igi6 was 1.5 per cent. The avers^elosses for New Mexico 
are approximately 10.6 per cent for calves to 12 months of age, 5.6 per cent, 
for, yearlings, and 5.8 per cent for other stock. 

The small loss at the Jornada Reserve is attributed to careful system¬ 
atic vaccination against blackleg, to the reservation* of grama grass range for 
Ci«8] 
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poor stock during the critical spring months, to feeding the animals a small 
quantity of cottonseed cake and to prevention of straying. 

In order to provide for extra range for the breeding stock in poor years, 
one third of the stock on a range unit should be steers. It is then possible 
to reduce or increase the stock according to years without interfering with 
the breeding stock. 

To provide against loss in extremely bad years some kind of roughage 
to supplement the range forage, for feeding with cottonsseed cake or other 
concentrated feed, would be a decided advantage on southwestern ranges. 

Ensilage made from soap weed {Yucca elata) has been tried, and the results 
are promising but not extensive enough to warrant definite conclusions 

Range feed not more than 2 % miles from water is a big factor in cutt¬ 
ing down loss from starvation, especially where little or no supplemental 
feeding is done. 

189 - The Awankari Cattle Herd of the Peshawar Agricultural Station in the North- 
West Frontier Province of India. — brown, W. Robertson, in The A f^riculiurai^Joiirnal 
ot India, Vol. XII, Part IV, pp. 588-592. Calcutta, October, 1917. 

In the autumn of 1916 ten beautiful typical Awankari cows were in¬ 
troduced, from their home in the North Punjab, to the Peshawar Agricul¬ 
tural Station. Awankari cattle, although alien to the North-West Frontier 
Province, are valued above other breeds by the cultivators, because they 
are hardy, handy, powerful and fast alike in the cart and in the plough, and 
handsome in appearance. Their even black and white markings and free bold 
carriage appeal to breeders; but until these cows arrived at the Agricultural 
Station there was not a pure-bred female of the breed in the Peshawar 
district. 

Awankari Herd at the Peshawar Agricultural Station. 

Cows. 


Name 

I 

& 

t 1 

5 § 

^ .S 

JEJ 

Colour 

Price 

Calfborn 

Remarks 


< 

j Inches 


Bs. 



Bhirina . . 

4 

48 45 7 , 

63 6 

Black and 

85 

9- 7-17 

A big cow 





white 




Badrai . 

7 

49 47 

61 6 

» 

80 

8- 3-17 

Rather coarse 

Uargiaua . 

4 

44 44 

59 5 V* 

» 

74 

14- 2-17 

A fair milker 

Zarina . . 

6 

51 47 

60 6 

» 

90 

20— 8—16 

Beautiful cow 

Hussaini . 

d 

50 47 

615V4 

» 

92 

4- 5-17 

Typical animal 

Sesame . . 

4 

50 49 

62 6 

u 

100 

12- 2-^17 

Poor milker 

Mahbuba . 

4 

52 47 

64 6 

» 

100 

19 ” 3 “I 7 

Good milker 

Niazbim .| 

3 

50 47 

60 5 ®/+ 

i » 

85 

25-12-17 

Fair milker 

I^aila . . 

7 

53 4 l®/« 

59 b 

» 

85 

I- 5-17 

Good milker 

Rauai . . * 

! 

8 

48 47 

62 6 

}) 

65 

— 

Typical cow 





Bull. 




Rustum . 

4 

60 51 

75 7 

» 

130 

1 

Handsome typical 






(2 years) 

1 

bull 





Bullocks. 




• 

6 

54 5 ^ 

68.7 

» 

140 


A beautiful 


6 

57 52 

6 ^ 6 Vs 

» 

140 


well- matched pair 


[<8g-l8#] 
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Four of the cows are by no means poor milkers, so it is hoped that a 
herd of fair milkers may ultimately be established without sacrificing 
any of the more important qualities the breed now possesses. The young 
stock promise to be excellent typical specimens fit for stud, or inclusion in 
the Station Herd Book. In the table of measurements given below, the 
cows compare unfavourably with the bull and bullocks in size and '' bone 
because the calves were originally generously treated, whilst the females 
received bare sustenance. 

A set of 5 photographs is given in the original text. 

190 - The New Zealand Sheep Returns in 1917 and the Progress of Crossbreeding in 
New South Wales.— r/ie Pastoral Review, Vol. XXVll.No. ii, pp. 1040-1041. Mel¬ 
bourne, Novembei 16, 1917. 

The complete figures of the New Zealand sheep returns just issued, show 
that there has been an increase of 482 236 over the previous year. The in¬ 
crease for the North Island is 686 329 and the decrease for the South Island 
204 093. The New Zealand figures supply much interesting and valuable 
information because separate totals are given of stud rams, flock rams, 
wethers, breeding ewes, dry ewes and lambs. 

According to these returns there were in the Dominion lo 484 stud 
rams, 318 766 flock rams, 3 457 000 wethers, 13 260 000 breeding ewes, 
1072 647 dry ewes, and 7150 516 lambs. There is also shown the number 
of stud sheep entered in the flock book, and the sheep of a distinctive breed, 
but not entered in the flock book. Romneys, I/incolits, Border Deicesters, 
and Southdowns, the favourite crossing breeds, lead the way, but the first- 
named is far ahead of the rest, there being 117 478 stud and 3 702 641 flock 
Romneys, as against 40 083 stud and 585 943 flock I/incolns, which come 
second. Border Deicester studs and flocks number respectively 35 992 
and 311407, Southdowns 26 393 and 50 019, English Eeicesters 24 367 and 
173146, Merinos 17187 and 1063 491, and Shropshires 4109 and 22 380. 
The number of crossbreds and others not otherwise emunerated is 18 395 222. 

The figures for New South Wales also throw an interesting light i:ipon 
the development of crossbreeding. In the 1907-1908 season the percentage 
of crossbred wool sold in the Sydney market was 3.77 % of the total offer¬ 
ings. It steadily increased to 8.73 % in 1912-1913, and the following year 
suddenly increased to 11.05 %• I^rom then onwards progress was more ra¬ 
pid and during tl^e 1916-1917 season the wool sold in Sydney was 21.14 % 
crossbred and 78,86, Merino. Unfortunately, there are no accurate statistics 
available illustrating this development in the various pastoral districts 
of each Sliate. It would be interesting to know whether this increase of 
crossbred wool is the result of an increasing use of sheep on the wheat areas, 
or whether the crossbred is making a steady encroachment on to what has 
hitherto been considered pure Merino country. It would also be most useful 
to know what Dongwool breeds are forming the basis of such marked de¬ 
velopment in crossbreeding. It is well known that the Romney, Lincoln, 
and Leicester are the predominating British breeds in New South Wales and 
New Zealand, that are used for crossing with the Merino, but there are 
no statistics for the. Australian States which can be taken as evidence of 
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the relative part each breed is playing in this increasing production of 
crossbred wool. 

The 25 270 386 sheep of New Zealand belong to 23 380 different owners, 
giving an average of a little over 1000 sheep per owner. There are no less 
than 18 255 owners whose flocks do not exceed 5000 and ii 809 of these 
owner's flocks do not exceed 500. There are only 38 owners with flocks 
exceeding 20 000. The number of owners has increased during the year by 
199. This increase is partly due to new settlers starting flocks, and to a 
smaller extent to dairy farmers who have been forced, by shortage of labour, 
to give up cows for sheep. 

191 - The Importance of Hogs for the Meat and Hides Supply. — Pish, p a., in the pigs 

Journal of the Amencan Veterinary Medical Association, Vol. No. 3, pp, 2(5-247. 

Ithaca,'N, Y., December, 1917. 

It is estiniated that at present there are in the United States 4 000 000 
hogs less than there were a year ago. Outside of the United States there 
has been a decrease of 39 525 000 hogs. This number has been exceeded 
only by sheep. Cattle are not far behind the hogs in their diminishing 
numbers. 

To assist in meeting the great demand for meat theU. S. Department of 
Agriculture estimates that the number of hogs should be increased 15 per 
cent, for the entire country. In some states the increase needed is only 5 
per cent., in others, as much as 50 per cent. This policy seems completely 
justified because among the domesticated animals there are none so pro¬ 
lific ; none which produce so great a return in so short a time; none in which 
so wide a variation in diet is possible; none more useful in the variety of 
products efforded. 

Nevertheles there is one important product of the hog which does not 
seem to be used at its best advantage^ under modern methods of curing 
ham and bacon, and that is the hide. 

The deficiency in leather is becoming serious and pig skin is the only 
substitute, in large quantities, available for cowhides. The skins of the 
millions of hogs slaughtered annually could be converted into the finest 
kind of leather. Such leather is superior to cow hide in resisting surface 
wear and has been used for years, but in limited quantities, in making the 
finest saddles and fancy leather goods. It has been tested and found tho¬ 
roughly practicable and satisfactoryffor shoes, • 

It is stated there is a shortage of three million cowhides to meet in the 
open market. The pigskins would make up this deficiency twice over con¬ 
sidering that the presence of the skin is notindispensable in preserving the 
meat, under the modern methods of curing. 

In the supply of meat and leather, the hogs, as quick breeding animals, 
seem therefore to meet the need. Unfortunately they are susceptible to 
dieases which annually take a toll of millions from the supply. But the 
use of anti-hog cholera serum is to day far beyond the experimental stage. 

' It has checked the disease in the infected herds and immunized healthy 
hogs exposed to the disease; therefore, with a greater educational interest 
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and with proper cooperation on the part of the producers and of the veteri¬ 
narians, it seems only a question of time and organization to avert the 
menace of hog cholera. 

192 - ^ Le Sughere” Hive with Cork Frames. pecchuni, Giovanni, in UApkoUum 
Italiam, Year XIII, No. lu, pp. 188-189. Ancona* December, 1917. 

In order to protect the bees against heat, cold and especially sudden 
changes of temperature in spring, the author constructed a hive with cork 
frames. All models may be built on this system. 

193 - TheOottonPlantasaHoney-YieldingPlant.—Voi.XvijNo.^i 
p. 299. S 4 o Paulo, October 15, 191?. 

It is not generally known that the cotton plant is one of the best honey- 
yielding plants. The honey obtained from it is very clear and, when it 
is completely ripe, very sweet. It granulates easily and, when solid, is 
of a fine, almost wliite grain. 

Z94 - Comparative Research on the Value of the Electrical and Chemical Treatments 
of Silkworm Eggs (i). — ACQUA, C., in Hjormazioni Seriche, Year IV, No. ci, pp. 493'* 
494. Rome, Nov. 5, 1917. 

During the spring and autumn of 1917 the author carried out 38 se¬ 
ries of experimental rearings, in which he reared, under the same environ¬ 
mental and food conditions, for each series, lots of ^gs treated by elec¬ 
tricity or hydrochloric acid for a varying duration of time. The races 
used were native yellow, Chinese white and gold at their first crossing and 
the product of some of these crossings. 

For the hydrochloric acid treatment one of the methods most generally 
acknowledged to be favourable was used. It consists in treating native 
yellow eggs with fuming hycrochloric acid diluted in % of water, during 15 
minutes, and the Chinese ^gs for a few minutes less. 

For the electric treatment, electrification of the eggs contained in bags 
between the two electrodes was sometimes used, but more often electric 
rainThe author has so modified this method that the eggs may be sub¬ 
jected directly to the electric rain ”, without being placed in silk bags 
as was done hitherto. By this method, which will be described in a later 
paper, it is possible to avoid, partly at least, the drawback resulting from a 
difierence in treatment which sometimes occurs with more or less powerful 
apparatuses during more or less, dry periods. 

* Of the 38 series, 10 gave results slightly favourable to the electric treat¬ 
ment, at least some of the lots giving better results than those treated with 
hydrochloric acid; 28 gave results distinctly unfavourable to this treatment, 
for all the worms died before reaching maturity, whereas those from eggs 
treated with hydrochloric acid always proved much more resistant, and of¬ 
ten gave good results. The most prolonged electric treatment appears the 
least favourable. From these experiments it was concluded that the elec- 
ific treatment is clearly inferidr to the hydrochloric acid treatment, which, 
being also the more simple, should he preferred. 

ii) See E. Jaa., 1918, No, 76, {Ei,) 
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The loss of weight of the eggs treated with electricitj’* or acid for each 
day between the treatment and hatching was also studied. The results 
showed that, within the limits of complete hatching, the loss of weight is in 
direct"proportion to the duration of the treatment, but prolonged treatment 
often decreases it. The progress of this phenomenon will be shown by 
tables in the author's coming paper. 

Finally it is shown that, when hatching is brought about prematurely 
by hydrochloric acid, the eggs, though they remain strong, often give bad 
results on account of the excessive summer heat. This is easily explained 
if it is considered that annual breeds, which already suffer in hot springs, 
bear the summer with difficulty. 

The special treatment cannot give new vigour to the breed ; it must suf¬ 
fice that it does not weaken it appreciably. These methods, like that of 
prolonged estivation, give good results for breeding at moderate tempera¬ 
tures, but at very hot temperatures, breeds already adapted to these con¬ 
ditions must be used. Crossing with bivoltines should give the desired result. 
They have already been thoroughly studied with respect to their products 
and especially the profit they give, and attempts should now be made to use 
them practically, by solving some of the difficulties which arise. 

195 - Selection by Phototaxy of Newly-HatchedjSilkworm Larvae with Hegard to their 
Strength. — Ac^^ua, c., in Rendiconti delVIsiituto bacologico della R, Scmla superiore 
di Agncoltura in PorUci, Vol. IT, *pp. 51-77. Portici, 1917. 

In his pieceding work (i) the author showed that silkworm larvae, 
on hatching, move towards the light (positive phototaxy), whereas, at 
later stages, they tend to avoid it (negative phototaxy), and that the larvae 
showing the most active phototaxy are also the most resistant to flacheiie " 
In his present work the author has restudied phototaxy on a larger scale, 
making numerous experiments (33) with many breeds (native yellow, Chi¬ 
nese white, Chinese gold, Chinese bi-yellow) reared in spring, summer or 
autumn. In order to separate the larvae showing a greater phototactic 
activity from those showing a lesser, he used an incubator with double walls, 
the space being filled with water, long enough to hold 8 small frames about 
I foot wide and 3 feet long, with two doors, the back one of wood, the 
front one of ground glass. A few hours after hatching, there are placed ra¬ 
pidly on difierent parts of the frames, narrow strips of mulberry leaves, or, 
better still, on the cloth forming the bottom of the frame, sheets of paper, 
whose edges overlap, like tiles of a roof. When collecting the mullTerry 
leaves from the different parts, or the .sheets of paper, the larvae which 
have moved most rapidly towards the light are separated from those which 
have moved more slowly, or not at all. The results of these 33 experiments 
i onfirm in every way those of the two preceding studies, and leave no doubt 
that larvae which show the greatest phototactic activity are also the strong¬ 
est, grow the most rapidly, are the most resistant to disease and produce 
the heaviest cocoons. 


(i) >Seu R. March, 1916, No, 338 ; and R, June, 1917, No. 573. (Ed.) 
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The tise of this method of selection in practice has give only negative 
results in attempts to test the strength of the eggs, at the beginning of spring 
before their distribution for ordinary rearing. This is because the photo¬ 
tactic reaction varies with the different breeds independently of their strength. 
This method is also unadapted to ordinary rearing by putting in a room, 
dimly lit on one side only, a number of eggs exceeding that to be reared and 
rejecting the slowest-moving larvae, because the number of larvae reacting 
strongly to light is usually small; the bulk move more or less in a continuous 
line so that, considering the difffference between one breed and another, 
the rearer has no positive indication of where he must stop. On the other 
hand, selection by phototaxy may be used as a means of improving breeding 
races in combination with the method now followed of selecting the silk¬ 
worms which live longest. 

ig6 - Studies on the Process of Digestion in Silkworm Larvae. — acqua, c , in Rend'^conn 

ielVlstiiuto baoolosiico dclia R. Scttola Siiperiove di Aunroltuyiv in Portici, Vol. I, pp. 3- 
44 and Vol. II, pp. 31-50. Purtid, 1016-1917. 

By: (£) the microscopic examination of microtome sections, embed¬ 
ded in paraffin wax, of various parts of the intestine together with their 
contents ; h) the extraction of the intestinal juice of fasting and non-fa st¬ 
ing larvae ; c) a study in vitro of the properties of this juice, ^the author 
was able to ascertain: 

1) that the cytoplasmatic substances of mulberry leaves which are 
expelled from their cells by the rupture of their membranes during mastica¬ 
tion, disappear gradually in proportion as the posterior part of the in¬ 
testinal tube is approached, whereas the cells which remain intact appear 
to pass through the tube unchanged; 

2) the starch granules show no trace of change or corrosion; 

3) in the intestinal juice there are one or more proteolytic diastases, 
similar in character to trypsin, and which, among other properties, have 
that of digesting coagulated ovalbumen, but it was not possible to ascertain 
the existence of an amylolytic ferment capable of acting on the starch (con¬ 
trary to the general opinion that the starch may be utilised) or of lipo¬ 
lytic ferments capable of digesting the fats. 

In a second study the author has re-tested the results of his first work by 
undertaking new research: — ee) on the proteolytic ferments in fasting larvae 
and in larvae which have taken a normal amount of food ; 6) on the even¬ 
tual occurrence of amylolytic ferments under the above conditions; 
c) the possible action of the salivary glands. The presence of invertases wa.s 
carefully investigated. All these studied, as well as the first ones, were con¬ 
fined to the native yellow breed. The results again confirm the low enzyme 
content of the intestinal juice of the silkworm, in which the author noted 
capacity for inverting cane sugar; h) an energetic proteolytic ferment 
acting in an alkaline medium (such as trypsin) on the soluble, coagulated 
ovalbumen, on the fibrin of the blood, on the vegetable proteins (zeiti). 
It may be concluded that the silkworm digests food principally, or even 
exclusivdy, by means of ’one or more proteolytic zymasJR and can then 
complete its nutrition by absorbing the soluble carbohydrates (sugars) of the 



SEMCICUI^TURB 


223 


leaf digested. It has been proved that neither the presence of foodstuffs 
in the intestinal tube, nor the olfactory stimulant, have even the slightest 
influence on the secretion of these enzymes. It has been proved beyond all 
doubt that the starch passes unchanged through the intestinal canal of the 
silkworm. The eventual action of lipolytic ferments calls for further study. 

If the reactions which take place in the digestive canal of the silkworm 
are very limited from a qualitative point of view of the substances contained 
in the mulberry leaf, the same may be said of the quantitative point of view, 
for the silkworm only utilises the substances expelled from the vegetable 
cells as a result of their rupture during mastication, whereas it appears 
that no action can take place within the cells, perhaps because of the dif- 
ficultythe enzymes have to penetrate their walls. Nevertheless, the author 
states in his second studj^' “that, in the longitudinal sections of the 
middle of newly-hatched larvae, fed at the beginning of spring on very 
young and very tender leaves, digestion was seen to occur, during the pas¬ 
sage through the digestive tube, also within the cells. In newty-hatched 
larvae the small intestine is much more extended than at the^later ages in 
proportion to the other parts ; in the above case a beginning of digestion 
was also noted near the front intestine. 

Consequently, the custom of giving newly-born larvae very tender leaves 
does not only facilitate digestion,^ but also facilitates the penetration* 
of the enzymes through the cellular membranes, which, in this case, are very 
thin and easily penetrated. 

Finally, the author made an experimental test with tubes of MkOT (coagu¬ 
lated ovalbumen) on the action of the proteolytic zymafees’of healthy lar¬ 
vae and of those predisposed to " flacherieNo difference was noticed, so 
that it would appear that the disorders noticed in the intestinal juice of 
larvae suffering from “ flacherie do not precede the disease, but are a 
result of it. The author is continuing the study of this question. 

197 - On Natural Parthenogenis in Various Breeds and Varieties of Botnbyx 

JttfOri (i). — lyECAiLLOX, A., in Comptes Rendus des Seances del'Academicdes Sciences, 

Vol,CI<XV, Ko. 20, pp. 799-801. Paris, December 3, 1917. 

This paper ghes the results of experiments carried out t> ascertain 
if the aptitude for natural parthenogenesis in the silkworm varies with 
different breeds <r varieties. 

The material used was: i) 3 lots, each of about 400 unfertilised eggs, 
laid by univoltine silkworms giving straw coloured cocons ; 2) 10 lots of un¬ 
fertilised eggs from accidentalbivoltines; 3) Slots of unfertilised eggs from a 
Chinese polyvoltine breed. 

The results obtained led to the conclusion that there is a real aptitude 
for parthenogenesis in all breeds of Bonibyx moYi, but there are many varia¬ 
tions in the degree of development of this aptitude. The -parthenogenetic 
transformations which take place in the egg may stop at a stage which 
appears to be extremely early, or continue till a larva is produced capable 
cf living and developing just as well as those from fertilised eggs. 

■ ■■ I- 

(i) See R. October, 1917, No, 936 and November, 1917, No. 1050. (Ed.) 
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198 - Note on Sericulture in Madagascar (1). Pauch^ire in Comptes Rendus des 
Seances dcl'AcadMicdes Sciences, Vol. CEXV,No. 20,pp. 676-677. Paris, November 12, 
1917. 

The author, being entrusted with the reorganisation of the sericultural 
service in central Madagascar, was able to make new observations which 
he reports in the present note. 

The races of Sericaria mori introduced into Madagascar come from the 
South of Europe and were all monovoltine. After two years, by adapta¬ 
tion to the climatic conditions in the centre of the island, they became 
polyvoltine, breeding six generations a year. The cocoons are identical 
with those of the same races which have remained monovoltine, and their 
silk is of first quality. The eggs hatch regularly 12 or 13 days after they are 
laid, without its being necessary to subject them tp the action ot cold which, 
indeed, appears to be detrimental to them. 

As in Europe, diseases are to be feared, especially pebrine; this disease 
is aggravated in tropical countries by the fact that the generations succeed 
each other throughout the year without interruption, and also on account 
of the negligence of the native breeders. The author observed that pebrine 
is less easily transmitted than is generally believed. , He, therefore, made 
breeding from separated families a strict rule for the production of eggs 
at the Sericultural Station of Nanisana, near Tananarive. He perfected 
1 :he method of cellular egg production as practised in Europe: the couples 
are placed on sheets of paper placed on strips of wood, then covered with a 
sort of tin funnel to prevent the eggs from mixing and, also, to obtain a 
large number of eggs in a limited space. 

These remarks only apply to Sericaria mori and not to Borocera ma- 
dagascariensis, a native species of very different habits giving a coarse 
silk. 


FARM ENGINEERING. 


199. “ Tractor Trials in Scotland in 1917 .— AsricnUtmHst,Voi,ixix, 

No. 49., p, 740. Edinburgh, December 6,1916. 

The official report of the Reporting Committee of the Highland 
Agricultural Society of Scotland on the tractor trials held at Edinburgh, 
Glasgow and Perth, in October, 1917, gives the following classification of 
the 29 machines that took part in the trials: 

1) Wheels : 13 ran on 4 wheels; 6 on 3 wheels; 4 ran on caterpil¬ 
lars and 4 were single-unit machines. 

2) Driving: tractors were handled by 2 men, while 18 were one- 
man outfits. 

3) Fud : 25 were^operated by paraffin; 3 by petrol and 1 by steam. 

4) Weighi: 2 weighed over 80 cwt.; 3 over 60 cwt.; 6 over 50 cwt„ 
7 over 40 cwt.; 3 over 30 cwt.; 8 Im than 30 cwt. 


(1) See R. August. 1916, No. Sp,. {Ei,) 
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The report does not class the tractors in order of merit, but it gives 
observations that will be of use to both farmers and engineers; these ob¬ 
servations are given below. 

Weight. ~ Tight machines, suitably provided with spuds, grip the 
ground and perform the work better than the heavier machines. Every 
drawback, such as slipping in soft land and inability to climb gradients, was 
aggravated by increase of weight above a certain limit. A heavy tractor 
is, moreover, at a disadvantage for the lighter forms of cultivation, such as 
grubbing, cultivating, seeding and harrowing and also for harvesting. The 
light tractor is quite suitable for all the farm operations, including driving a 
threshing-mill and other farm machinery. The only class of work for 
which the light tractor does not appear to be suited is road haulage. The 
conclusion was reached that, to suit conditions in Scotland, an efficient 
land tractor need not exceed 30 cwt. in weight. 

Horse-Power, — Eor various reasons such as inexpert drivers, loss 
of power due to soft ground and clogging of the wheels and moving parts 
with ‘mud, etc,, the tractor should have a minimum of 20 b. h.-p., so that 
it can haul a 2-furrow plough under the worst conditions, and a 3-furrow 
plough under ordinary conditions; it should also be capable of driving a 4 
■ft. 6 in. threshing-mill. 

Caterpieear versus Wheees. — While this arrangement distributes 
the actual dead weight and thus reduces the intensity of pressure on the 
land, it appears certain that there must be excessive wear and teat on the 
caterpillar. As far as the Committee could observe the caterpillar has no 
advantage as regards gripping power over the best types of wheel machines. 

^ Spikes, bars and spetds. — A stout spud 3 in. to 4 in, in width and 
4 to 5 in in length appears to be more satisfactory than spikes or bars, especi¬ 
ally when these spuds are so arranged in relation to the circumference 
of the wheel, that the full gripping power of one spud is always in operation. 

Accessibility and protection. — The report notes the importance 
given to rendering the vital parts of the machinery more accessible and also 
to providing protection against the weather. 

Brakes. — For transport purposes, all tractors should be provided 
with adequate brakes. 

Reliability and Durability. — Seeing that only one machine failed 
to complete the 6 days' work, it seems that a fair degree of reliability has 
been attained. In spite of the bad state of the ground, the tractors over¬ 
came all the difficulties. Two defects were noted as tending to impair 
durability. These are the exposed gear drives on some of the wheel trac¬ 
tors, which fill with mud and grit, and the already mentioned excessive 
wear of the caterpillar arrangement. 

^ Spring and other connections. — The Committee are of the opinion 
that the drawbar should be prodded with some spring * appliance, which 
would relieve the strain on the plough in the case of encountering minor 
obstacles. With this might be incorporated a release device, which would 
completely detach the plough under the strain of a heavy shock. This 
attachment should be an integral part of the tractor and not merely a ca- 

Itm} 
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sual device inserted in the draft connections. Provision should also be 
made for altering the point of attachment of the plough to the tractor in a 
vertical direction. Thus is important as different implements require 
different heights of attachment. 

SpBBDS. — It is suggested that speeds of 2 % and 4 miles per hour should 
meet the requirement of a tractor for use on the land. , 

PdBls. —' JUthough no tests of fuel consumption could be carried out, 
it was found that the carburettors of many of the tractors were not capable 
of thoroughly and completely vaporising paraffin, and that the combustion 
was, in consequence, defective in many case. Under normal conditions, 
it may be found that petrol is more satisfactory to use than paraffin. 

PLOUGHS. — They should be made so as to be easily adjusted to vary¬ 
ing widths so as to suit the depths and the class of work. Automatic lift¬ 
ing should be provided. They should be provided with a device for 
regulating the width of the leading furrow. 

The Committee further suggest that: 

1) If the last unit of the plough could be made so that it could be 
thrown out of action by being raised with a lever or otherwise, then 2 fur¬ 
rows could be ploughed on an up gradient and 3 on a down. 

2) The introduction of a one-way plough would obviate the neces- ‘ 
sity of having feerings and finishes, most of which, under present circum¬ 
stances, must be performed with horses. 

Handung. — The handling of the tractors did not appear to present 
any great difficulties. The single unit machine has the advantage that 
the implement operation was directly under the observation of the driver. 
The light tractors and single-unit machines were able to turn more quickly 
at the'headlands. 

Price — The question of price is a difficult one under the present 
abnormal conditions. Manufacturers should, however, aim at putting a 
tractor on the market at a price not exceeding £ 300. 

200 - Ploughing and Harrowing with a Tractor. — ringelmann, max, hi tht journa 

if Agriculture Pfaiique, Year EXXXI, Vol. CXXXI, Ne\v vSeries, Vol. XXX, No, 25, 

pp. 487-489, figs. 3. Paris, December 13, 1917. 

Uand ploughed in autumn before sowing and especially spiing-plox ghcd 
land, should be harrowed as soon as possible. With a tractor, ploi ghing 
and harrowing can be carried out simultaneously, by using a simple r.ttpch- 
ment to the plough. 

In the appended figure, giving a diagram of a 3-furrow plough, a, b, c, 
moving in the direction /, it will be seen that the harrow H can be attr'ched 
by a chain ^ to a suitable point of a cross bar dd\ fixed to the beams a* and 
b\ The cross-bar, a 60 mm. beam of wood or iron, is fixed to the beams a* 
and ¥ by bauds, and strengthened by a brace-rod c. The hook of the chain 
engages in one of the holes of the cross-bfr d\ which reguhtes the width. 
The position of the chain ^ should be such that the harrow docs not work 
the last earth turned by the plough c J the harrow works on the bands a 
and thei^ the last furrows turned previously; in this way, no earth falls 
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in the furrow opened by the plough c, and thus no interference is caused 
with the automatic guidance of the tractor. 

The harrow should cover a greater width than the plough. After trials 
with the 20 HP Titan and 20 HP Mogul tractors, excellent results were 


obtained with the grouping used by 
the '' CoMPAGNiE Internationale de 
Machines Agricoles ; the 30-tooth 
harrow, 61 inches, wide, was attached 
to a 3-furrow plough covering 35 in¬ 
ches According to the depth to which 
the harrow teeth penetrated, the ave¬ 
rage extra traction required varied 
from 374 to 572 lb. The use of a har¬ 
row with adjustable teeth, that can be 
lifted with a lever at the headland, is 
advisable. The drag-harrow may be 
replaced by an Acmeor a disc-har¬ 
row* If the tractor is used for harrow¬ 
ing alone, the width of work may be 
increased by hitching several harrows 
to a drawbar. In this case, the trac¬ 
tor should not''press heavily on the 
soil, causing packing, and uneven har¬ 
rowing, with a consequent bad effect 
on the Cl op. In the lack off further 
data on this point, the author thinks 
that the weight should not be greater 
than that of 25 kg. per cm. width of 
tyre. 



A harrow frame with seat, joined 

to the draw-bar, is described x^ich is Method of coxipling a harrow 
mostly used in the United States. ^ 3-furrow plough. 

In 1886 the author had tried such a frame with a seat, built by F. Pu- 
2 ENAT. 


^01 - Harvestin|^~ with a Tractor. — Rtnoelmann, max.:!! journal d'Agriculture pra¬ 
tique, Year tpCXXt, New Series, Vol. XXX, No. 19, pp.’ 366-368, figs. 3. Paris, Sept. 
20, 1917, — II. Bulletin de la SocUte d*Encouragement pour VIndustrie Nationale 
Year CLVI» Vol. CXJ^VIII, No. 5, pp. 314-318, figs. 4. Pars, Sept.-Oct., 1917* 

I. — Information regarding harvesting with a tractor carried out in 
T917 by the'' Syndicat de culture mecanique de Sencenac-Puy de Fourche 
(Dordogne, France), and communicated to the author by M. Birabelt, 
of Taborie-Fricard, a managing director of the company. 

A 25 HP. Case tractor was used to draw 2 binders with 39 in. cutter- 
bars. It was estimated that the tractor could have towed 3 binders on flat 
ground. 

The appended figure shows how the machines were attached: the trac- 


7 
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tor T moves in the direction shown by the arrow /, towing 2 binders M 


and M’; R is the crop to be cut, M is attached to the extreme right of the 
tractor by a small shaft a, 59 in. long, to which is fixed a towing rod h re¬ 



plan for coupling 2 binders 
to a tractor. • 


ceiving a short oblique wooden pole, c. 
79 in. long, whose far end is joined to the 
base of the shaft d of the binder M\ The 
small shaft d is supported by a roller r and 
forms with c an angle held by a rod e act¬ 
ing as a stay. The right-hand driving wheel 
of the tractor passes at 10 in. distance from 
the edge y of the crop" R. The cutter-bar 
of M works on its full length, about 55 in,, 
while that of M* only cuts a width of 49 in. 
The width* cut in each turn (distance 
between y and y') is about 102 in. 

II. The tractor with the 2 binders, 
working under the conditions described, 
bums, on very undulating land, 12.10 gal¬ 
lons of gasoline in 16 hours to cut 15 to 
17 acres; the whole assemblage worked for 
2 consecutive weeks without stoppage. 

With 2 binders attached, the corners 
of the field should be rounded of on a 
large area ; thus, several machines cou¬ 
pled together would only be suitable for 
work on large areas. When the width 
of crop to be cut is about 100 ft,, it is 
more economical to cut only on the 2 long 
sides, leaving enough space for turning 
at the ends, removing* sheaves that im¬ 
pede the passage. 

The author reduces these figures to 
the rate per hour, using his previous obser¬ 


vations made on the 25 HP. Case tractor. 


The weight of fuel burned per acre should vary about 4,6 lb., which 
is not excessive. ♦ 


Working speed per second.35.43 in. 

( » bour 3546 yd. 

Width of cut . ..^ . 102 in. 

Surface cut. , \ *.25.29 sq.ft. 

i » hour . . ‘ .6696 sq, ft. 

Actual time workea per hour. 46 min. 

Fuel burned. . j hour.. i.io galls. 

( » acre . ..0,7 galls. 


«02 - Hie Blalllet Field and Vineyard Tilling Machine. — filmier, victor, in Le GMe 
rtuffdf Year X, No. 74, New Series, No. 14, p. ii, fig. 4. Fans, 1917. 

M. Maieeet has changed his single unit tilling machine (i) into an agri¬ 
cultural motor with 2 driving wheels; in addition, he has modified the 


(i) See R. Oct., i$i6, No. iiit. {Ed.) 
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vineyard-tilling apparatus. Two types are made, one of 12-15 HP., th^ 
other of 20-25 HP. 

The small model is more specially designed for use with vines planted 
63 to 87 in. apart. Its total length is 102 in., its width 47 in., its height 
55 in. The frame, which supports the machinery (enclosed in special gear¬ 
boxes), is on 4 wheels, 2 front ones for steering, 2 rear ones for driving. 
The engine is in front. The gear-box is in the centre and includes 3 super¬ 
imposed axles ; the central one works the driving wheels through-the up¬ 
per axle. The lower axle drives the tilling apparatus. Three speeds and 
a reverse are provided for the machine, and 2 or 3 speeds for the tilling 
apparatus., ’ ^ " 

This tractor can serve many purposes as it can be used as a tractor 
lor all the ordinary farm vehicles and implements. The appended figure 
shows the Maieeet tractor working between 2 rows of vines. 



MAiLLET Field and Vineyard Tilling Machine. 


203 - The " Kardell 4 in 1 ” Tractor. — The implement and Machinery RevieWy 
Vol. No. 512, j>. 838, fig. I. London, December i, 1917. 

A naw tractor built by the KaiudeiiC/ Tractor & Truck Co., St. Touis. 
U.S-, A., which can perform 4 difierent operations: — ploughing, tractor 
work, motor carting and generating farm power (i). 

(1) Va.^ In^rm Implement NewSy Vol. XXXVIII, No, 6, Chicago, Feb. 8, 1917, gives the 
foUovwng ad'litioiial information: — weight, 5300 lbs; 4 cylinder engine, working at 
900 revs.; 35 HP stated* and 16 HP at draw-bar; fuel, petrol or parafTm; driwng wheels; 
diameter, 60 In.; tyre width, is'm.; price, $ 1230. {Fd,) 
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It is claimed that the tractoi meets ail the requirements of an average 
farm of loo to 500 acres, both for its simplicity of construction and 
strength and for the multifarious, duties it can perform.^ 

As shown in the annexed figure, the 2 driving wheels are of a new type, 
carrying a webbed tread, tending rather to loosen than pack the soil, and 
at the same time preventing slipping. 

The ploughs are carried under the main frame, an arrangement which is 
said to reduce the draft by 33.3 per cent. Three 14-in ploughs are attached 
to an adjustable spring draw-bar, which automatically stops the ploughing 
when a rock or stump is encountered. The ploughs are so regulated that 
they individually follow the contour of the ground, and secure an even depth 
under all conditions. It is claimed that from 12 to 15 acres a’ day can be 
ploughed. The machine can be driven in either direction with ease. ■ The 
ploughs can be easily removed, and the tractor used as a tractor or truck. 
A 20-in pulley is provided for driving stationary machinery. 



" Kardell 4 ia x Tractor. 

204 - The Tractor Plough. — The implement md I 4 mUmfy Review^ Vol. XXtlll, 

No. 512, p. 834, I fig. Xondon, December, 1 , 19x8. 

The "Eros”, maniifactured by J. M.' B. Coi,i,lNS, of Bacton, Nor¬ 
folk, England; is a self-lift 3- furrow plough, which can be, easily converted 
into a 2-furrow implement. ' 

One^ of its most noteworthy fe|itures is a patent automatic lifting de¬ 
vice, which utilises the forward movement of the tractor, instead of nsing 
^rings. By merdy pulling a cord, a small catch is released and the lift- 
ing gear automatically eomes into action, lifting the plough out of the fur¬ 
row when at the headland. By turning a small handle the'depth of 
ploughing can be regulated while the plough is at work. It turns a furrow 
. 9 34 “ wide and from 8 to 9 in. deep. 
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The frame is of flat steel, strongty riveted to withstand the strain 
of tractor w^ork. The total weight of the plough is about 6 cwt. 

205 ~ The W, A. Wood Motor-driven Binder. — The implement and Machinery Review, 
Vol. XlyllT, No. 512, pp. 835-836, figs. 3. I^ondoii, Dec. i, 1907. 



Fig. I. — iriic W. A. WOOD binder with a \Vood motor" mounted in the rear. 


In the United Stat^, motor- 
driven binders are more freely used 
thair in England. During the 1917 
season, binders so equipped did ex¬ 
cellent work in Scotland. Fig. I 
shows a Walter A. Wood binder 
equipped with a Wood petrol 
engine. 

Owing to the engine, the crop 
is cut more easily, especially in the 
case of tangled crops ;'the draught 
is also lightened, ^or only 2 horses 
are required instead of 4 ; moreo¬ 
ver, the work is performed in 
of the time required for an ordi¬ 
nary binder. 

Mr. J. Fkrrier, of Wick, using 
this machine, cut 97 acres of oat 
and barley in 100 hours, using only 
32 gallons of petrol. Fig. 2 shows 
the 4 H. P. Wood engine, which 
can be fixed on the rear of the bim 
dear. The engine can also be used 
to drive any binder, potato jigger 



Fig. ir. — WOOD motor* 


Ti8#s3 
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or manure spreader. When mounted on a special base, it can be used 
for running chaff cutters, mills, circular saw?, pumps, etc. 

206 - The ^‘Balbo-Bertone** Motor Rice-Harvester, —tarchetii, a., in // GionmU di 
JiisicolUifa, Year VII, No. 19-20, pp. 243-247, 2 fig. Vcrcelli, October 15-30, 1917. 
The Baebo-Bertone side-delivery reaper is an oidiiinry Aorianc'r 
machine of which the rakes, and the knife-bar are worked by an 8 HP, 
Felix benzol-burning engine, of Swiss make. 

The machine is easily drawn by a pair of horses or oxen, the presence 
of the engine permitting the ordinary driving wheel of the harvester to l^e 
replaced by a lighter wheel of wood (diameter 33 in., tyre 6 in. wide and 
4 in. thick) which only carries the weight. In damp and soft soils, a sledge 
or skate supports the machine when the tyre sinks in the ground. This 
sledge or skate is 6 ft. 6 in long and placed near the wheel, nearly at the 
centre of gravity of the machine, so that it will slip along over the mud. 
Being attached almost rigidly to the beam, the skate can easily pass over 
dikes and ditches, • 

The sledge or skate, made of hollow sheet-iron, 6’in. wide, is suspended 
from the axle by two* buffer-springs to deaden shocks against the ground. It 
also serves as a water-tank for the engine, an ingenious arrangement‘that 
saves space and lowers the centre of gravity, which makes the machine more 
stable and gives rapid cooling against the damp soil of the rice-field. 

At the other end of the machine, under the knife-platform is another 
small spring-mounted skid, near the -wheel carrying the platform, the heiglit: 
of which can he easily adjusted according to the height of the cut. 

The knife-blade is 59 in. long; there are 4 rakes, which can work to¬ 
gether or in part as beaters. The engine has i cylinder and moves the knife- 
bar to and fro about 250 times a minute. 

Without the driver the total weight of machine with the tank full is 
about 1320 lbs., while the ordinary Adriance No. 6 harvester weighs 940 
lbs. The Baebo-Bertone harvester is 10 ft. 6 in. wide when working and 
62 in. when folded up for moving on the road. Its pre-war price was £ lOo. 

Trials with this machine have been carried out in both a transplanted 
and an ordinary rice field. It was drawn by 2 oxeii lead by a driver ; a 
mechanic, attending to the engine and the machine, was seated. Except for 
the unexpected breakage of a gear during the last hour of the experiment, 
the harvester worked regulaily, cutting cleanly, completely and evenly; the 
sledge worked very well, the rakes were efficient and the work was not too 
heavy for the oxen. Before using the harvester, an opening of about a 
yard should he cut in the. rice with a scythe to allow for turning. With 
the oxen walking at 31.49 in. per second, and the width of cut being 51 in., 
some 4 425 sq.. yds. may be harvested per hour, about 1.5 to 1,8 lb. of benzol 
being consumed. 

207 - The Use of Wind Engines for Irrigating Semiarid Soils In the Western United 
States*F uller, ia XJ, S. Department of Agricultufe. Farmers* BuUdin 866, pp. 3S, 
figs, xi, tables 8, bibliography of 32 Bulletins concerning Inigation. ‘Washington, 
1917. 

This bulletin, is a new and revised edition of bulletin 394, published in 
19x0 by the 17. S. Bepartment of Agriculture, with the object of showing 
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howto irrigate small tracts of land cultivated without irrigation by means of 
wind engines. Information is given as to: — sources of water; boring 
hydraulic wells ; power required to lift water ; friction of water in pipes; 
method for calculating the dimensions of the wind engine to be bought. 

To choose such an engine, a Meteorological Bureatt should be consulted 
as to the wind velocity over a considerable period of time. The velocity 
of the wind is neither constant not regular, and may vary from 10 to 25 
miles per hour in a few minutes. 

Ordinary methods for ascertaining the velocity of the wind do not take 
these fluctuations into account, usually only indicating the average velocity. 
In choosing a wind engine and pump, the average velocity per hour should 
be neglected, attention being paid to the time during which the wind at¬ 
tains certain velocities per hour. 

Attention should be paid to : — i) the provision of efficient lubrication ; 
2) easy renewal of worn parts ; 3) strong and accurate construction of the 
engine and its parts ; 4) the reputation of the engine under consideration. 
Useful information is given regarding the tower, its bracing, anchoring, and 
construction as well as the care of the wind engine. In 2 tables, applying par¬ 
ticularly to Kansas, Colorado, and Nebraska, the author has summarised in¬ 
formation obtained by observing and inspecting numerous wind engines, re¬ 
lating to^ i) the area to be irrigated ; 2) the crop grown ; 3) the number of 
trees planted; 4) the dimensions of the wind engine ; 5) the capacity of re¬ 
servoirs,-the construction and design of which are considered in detail. Cir¬ 
cular tanks are the most easy to build, and have fewer disadvantages, A 
table gives the cost of constructing circular reservoirs of suitable dimensions 
and capacity for the land to be irrigated. 

20S - The Marcel Landrin Non-Slip Wheel- — ringelmann, max, in the Bulletin de la 
SocieU d'Encouragement pour VIndustrie Nationale, Year CXT, Vol, CXXVIII, No. 5, 
p. 3II-5I2, figs. 2. Paris, September-October, 1917. 

The driving wheels of the Marcke Landrin winch tractor (i) $.re of the 
type called “non-slip*', the strakes of which, placed obliquely to the spokes, 
pass through openings in the tyres of the driving wheels. The strakes turn 
round an eccentric on the axle of the wheels and, according to the position 
of the eccentric, the strakes protrude at the lower part of the wheel to pene¬ 
trate in the soil when the machine is working in the field as a tractor, or else 
protrude on the upper part when the machine is travelling on the road. 

209 - Industrial Alcohol in South Africa. — The South African journal of Industries, 
Vol. I, No. I, pp. 46-48. Pretoria, Septeraber, 1917. 

’The question of producing alcohol as a substitute for petrol as a motor 
fuel has long engaged the attention of the South African trade. For this 
purpose many products capable of yielding alcohol weie examined — maize, 

(i) See B. 1914, No. 557. — "Ihe Notes de Culture Mecaniqmhy Dr. Chattveau (Paris, 
Eibrairie Baill^e, 1917) gives the following data as regards this tractor: — Weight ii 000 lbs ; 
4 cylinder engine of 140 mm, bore and 150 mm. stroke, running at 800 revolutions .per minute ; 
45 HP.; fuel: petrol, alcohol, or paraffin; dimensions: 15 ft. 9 in. X ^ ft, 4 in. X ^ ft* ^ 

2 front wheels and 2 driving wheels. (Ed.) 
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potatoes, prickly pear and cane sugar molasses — but, except in the case of 
the latter, no d^efinite results have been obtained. In the molasses of - the 
Natal sugar plantations the Union has a source of supply capabl<=^ of produc- 
ing an inexpensive alcohol. Up to the present, pi eduction on a commercial 
scale was impossible, owing to the 2 s. per gallon duty. In order to encour¬ 
age the production of an alcohol to be used as fuel, the Union Government 
removed this duty on the condition that a satisfactoiy denatuiant be found. 

The law demands that 100 volumes of such alcohol shall contain not less 
than 2 volumes of wood naphtha, and at least V2 "Volume of pyridine bases; 
if the alcohol be mixed with ether, then i volume of wood naphtha or benzine 
shall sufdce for every 10 volumes of ether present. 

The alpohol shall be coloured blue, green, or violet', with a^stable colour¬ 
ing matter. The intensity of the colouration which will be accepted as suffi¬ 
cient is not less than that of a 5 % solution of crystallised copper sulphate. 

210 - Beview of Patents, 

Tillage Machines and Implements^ 

France 480424 (20256) Soil tilling implement (i). 

480942 (20399) TotJRATO and Dergubssb motorplough (2^. 

485 097. New rack regulating system for plouglis. 

Switzerland 76 514. Motor balance-plough.^ ^ 

United-Kingdom 110032. One way motorplough. 

1X0198. Motor driven cultivating implement. 

United States i 244 714 Combined colter and jointer. , 

1 244 838. Implement frame. 

I 244 993 — I 245 261, Harrows. 

1 245 295. Double disc harrow. 

1245613. Cultivator. 

Irrigation. 

United States 1 245 050. Irrigating apparatus. 

I 245271. Irrigation ditch cleaner. 

Drills and Seeding Machines. 

United Kingdom 110094. Potato planter. 

United States i 244 787. Seed ^discharging mechanism. 

1 344 957. Maize planter. 

Various Cultural Operations. 

Switzertod 76 766, Drill cultivator. 

United States i 244 531. Weeder and cultivator. 

'1244765. Hoe. 

I 244 850. Wheel hoe, 

I 244 954, Banana protector. 

1244982. B-otary weeder. 

I 245 252. Combined earth disintegrating and weeding machine. 

I 245 541. Plant protector. 

(3t) See a. Jantiaiy igij-, No. 79. — (2) See R. Pehraaiy 1917, No. i8x. (Ei.) 
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Control of Diseases and Pests of Plants, 

Canada 178969. Animal trap. ^ 

France „ 484 812. Driving device for sprayers and dusters, using the movement of 

the draft animal. 

United States i 244 547. Boll-weevil trap. 

I 244 563. Animal trap. 

I 244 646. Weed cutting machine. 

I 244 834. Insect destroyer. 

I 245 258, Insect catcher. 

I 2^15 706.'-Insect gathering and killing machine. 

I 245 920. Weed puller. 

Reapers, Mowers and Harvesting Machines, 

Canada 178 924- Stooker. 

United States 1244789. Rake. 

1 244 458. Ensilage harvester and cutter. 

I 245 565. Gearing for peanut harvester. 

Machines for Lifting Root Crops. 

Canada 178 935 - Potato digger. 

United States i 245 526. Potato harvester. 

Winnowing Machines. 

Canada 178,679.- Grain grader and cleaner. 

Machines and Implements foi the Preparation and Storage of Grain, Fodder, etc, 

Canada 178 704. Hay stacker. 

Netherlands 2 197. Fruit sorting apparatus. 

Switzerland 76 515 Press for grapes and other fruits. 

76 767. Fruit crushing machine. _ . 

United Kingdom no 108. Maturing fruit apparatus. 

United States i 244-513 — i 244 514 — i 244 515 — i 244 516 — i 244 5 i 7 . Grinding burs. 

Steering and Traction of Agricultural Machinery, 

United States i 244 727. Means for converting automobiles into trucks. 

I 24:^ 001. Tractor belt. 

I 245 566 — I 245 715 — I ^45 896. Tractors. 

I 245 708. Controlling device for traction Vehicles. 

Feeding and Housing of Livestock. 

United States i 244 847. Cattle food and process of making same. 

I 245 032. Horse shoe. , 

Poultry Farming. 

United-Kingdom no 124. Rearing poultry. 

United States i 245 041. Brooder. 

I 245 159* Poultry roost. 

Dairying. 

Canada 178 844. Centrifugal separator mechanism. 

Switzerland 76 554. Chum motion mechanism. 

76 799 — 76 800 — 76 801. Chums. . 

United States i 245 106. Milking machine. " 

Farm Buildings. ^ - ■ ' , . 

Canada 178 726. Post hole auger. 

United States i 246 ooS. Wind mill. 

^ Various, 

United States i 245 3S1. Oil can. 


[si«l 
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RURAL ECONOMICS. 

211 - Value to Farm Families in the United States of Food, Fuel and Use o{ House. — 

Funck, W. C.jin U. S, Department of Afincultme, BuUeHn'^o, 410 (Office of Farm Man¬ 
agement), pp. 1-36. Washington, D. C., November, 1917. 

The scope of this survey was to determine the value of those things 
which the farm furnishes to the farm family without money cost, namely 
the use of a house, food and fuel. The data were secured from nearly 1000 
families, representing widely separated sections in 14 States. Figures 
were gathered covering the value of all food, fuel and shelter, itemized to 
show what part was bought and what part was furnished by the farm. 
Data also were collected bearing on the value of household labour on the 
farm. ^ 

Following is a brief abstract of the more significant averages established 
by this inquiry. The figures given are based on reports from 950 families, 
averaging 4.8 persons per family. 


Annual value of food, fuel, and use of house : — 


A r -t (ft i Furnished by farm. . . $421. 

Average per family, S 642 1 t 

(66 per '‘jcnt 

( jsongnt .... 

. . ' » 218 

(34 per cent.) 

Annual value of food : — 



1 Animal products 

58 per cent. 


A r. A « / Groceries . . . 

Average per family, $.448 { ^ 

25 » » < 

f From farm 58 % 

j Vegetables. . . 

ri » » 1 

1 Bought. . 42 % 

f Fiuits. 

6 » » 


Annual value of fuel : —* 



( Wood (9.4 cords). 

■ • $36.30 ' 


Average per family , $ 62 | Coal {2.6 tons), . 

• »17.85 

' From farm 34 % 

f Oil (53 gallons) . 

* 6.33 ' 

1 Bought . . 46 % 


Anmial value of use of house : 


Average per family-, $132. 

Annual value of housenwrk: — 

Average per family, $228 I by family $217 (95 %) 

( Hired.» ii (5 ?(>). 

It was fouoii that the average animal value of meats (other than poul¬ 
try) TOnsumed per family w.as % 107.23; of poultry products, $ 55.40; 
and of dairy products I 98.36. (The quantity-of dairy products con¬ 
sumed was equivalent to 2 640 quarts of milk). 

Meats constitute the most important group of foods. As it increases 
relative to the other groups the total value of food consumed tier familv 
increases. , . • 

Those families having a relatively greater consumption of either gro- 
t*u] . 
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ceries, vegetables, or dairy products use relatively less meats, and their to¬ 
tal consumption of food is less in value. 

Families living on their own farms reported higher consumption of 
food and a larger proportion of food derived directly from the farm than did 
those living on rented farms. The average quantity of fruit canned an¬ 
nually per family was 122 quarts; of vegetables 32 quarts.* The cost of 
board (as of hired hands) in food, fuel and house work, was shown to be 
$ 129 per year. Thirty-one per cent of this represents cash outlay. 

The survey includes the following counties and States: Oxford, 
M®., I^amoille, Vt., Otsego, N. Y., Bucks, Pa., Gloucester, N. J., Gaston, 
N. C., Troup, Ga., Me Tennan, Tex., Champaign, Ohio, Jefierson, Wis., 
Montgomery, Iowa, Cloud, Kans., Cass., N. Dak., Santa Clara, Cal. 


AGRICUIvTURAL INDUSTRIES, 

212 - The Composition of the Fixed Acidity of Sound and Diseased Wines. — eaborde, 

J,f in Compfes Rendus des Seances deVAcddemie des Sciences, Vol.CL(XVf No. 25, pp. 1017- 

1020. Paris, December 27, 1917. 

The fixed acidity of wines is the difierence between the total acidity 
and the volatile acidity. It is of interest to know the proportions of the 
various fixed acids in the results obtained by the determination of the acids 
as a whole. This may be done fairly exactly by the author's new analytical 
method (i) which divided fixed'acidity into two principal parts: — i) acidity 
soluble in ether-alcohol, due to lactic, succinic, malic and citric acids; 
2) insoluble acidity, including tartaric acid as cream of tartar and a* 
slight addition'al acidity. 

The author found lactic acid present in marked quantities in the wines 
he studied, even in those which had not been influenced by filiform ferments. 
The proportion of succinic acid does not vary much, whereas the figures 
for malic acid differ greatly, sometimes exceeding those fox tartaric acid. 
Citric acid is sometimes present in fairly large quantitites. 

Anaerobic microrganisms, which cause the more or less serious diseases 
of wine, may cause the fixed acidity to vary considerably. 

When wine turns sour, the tartaric and milic acids disappear fairly 
quickly, the one more completely than the other, whereas they remain 
more or less in bitter wine. This difference also depends doubtless on the 
initial composition of the wine as well as on the bacterial action; but, on 
the other hand, the ferments of sour wine being more active than those 
of bitter wine, it is possible that this action is on the lactic acid formed 
at the beginning, when tartaric and malic acids are absent in sour wine. 
Succinic acid appears to resist the influence of all ferments causing disease. 


(j) Comptes Rendus des SSmees de VAcademie des Sciences, Vol. CEXV, No.' 23, p. 793- 
795. {Author). ^ 
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213 - Contribution to tbe Study of AlcoBiolie Ferments. — kayser, e., in Comptes Rendm 
des Seances de VAcadimie des Sciences, Vol. C 3 ;XV, No. 25, pp. 1020-1022. Paris, De¬ 
cember 17, 1917- 

Selected yeasts often have a great influence on the quality of fermented 
drinks. They also play a part in the-secondary reactions, especially if 
left on the lees for a certain time ; in the alcohols obtained there are dis¬ 
tinct differences in the various components of the non-alcoholic coefficient. 

At the end of a year an analysis of the fermentation products gave the 
following results: — 



Quantity per litre 


wine yeast 

eider yeast 

perry yeast 


1 " 

1 I a 

2 1 

2 a 

3 j 

3 « 

Total acidity in inalic acid . . . 
Volatile acidity in acetic acid. . 

1 

5.84 

0.142 

10.92 

0.071 

6.47 ■ 
0.3681 

10.54 

O.IIO 

, 1 
6.99 

0.053! 

10.92 

0.065 

Alcobol per cent in volume.. 

6.93 

6.20 

6.85 

i 

6.30 

6.87 1 

_ 1 J 

6.32 


The same apple must, obtained from equal weights of the varieties 
Saulet, Tauquart, C 4 bin and Douce de Bretagne, was compared by adding 
to it a wine yeast (Champagne), a cider yeast (Calvados) and a perry yeast 
(Eure), Fermentation took place in six flasks, to three of which (the three a) 
was added a sterile solution of ammonium phosphate. 

The volatile acidity was composed of acetic acid and butyric acid with 
traces of formic.acid. The addition of phosphate decreased the proportiorr 
of volatile acids. The proportion of butyric acid was higher forperry yeast, 
and especially for wine yeast, than for that of cider, i. e., the phosphate 
increased the proportion of acids superior to acetic acid. It is known that 
phosphate also increases the amount of yeast. 

The alcohols were redistilled and concentrated; their composition was 
found to be as follows: — 


Percentage of alcohol at 100°, in milligrams 



r 

I bis j 

2 

2 bis 

1 ^ 

3 his 

Volatile acidity in acetic add . . 

Aldehydes. 

Furfurol/. 

Ethers, as ethyl acetate.. 

Higher alcohols. 

1 

1 

17.3 

323.2 

0.15 

50.8 

364.0 

16.7 

64.4 

0.32 

49.3 

245.0' 

3I.I 

330.0 

0.15 

47.9 

167.0 

21.3 

247.0 

0.12 

^7.3 

153.0 

17.I 

349.0 

o.xi 

43-4 

213.0 

17.0 

315.0 

O.II 

67.1 

159.5 

Non alcohol coeSicient 

735-45 

^ 75-62 

576.15 

488.72 

667.61 

559 - 6 i 


It is seen'that the three yeasts are distinctly different. In spite of 
slight contact with the air all produced much aldehyde; the addition of 
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phosphate decreased their proportion, especially for wine ^j-east. The ethers 
are present in small quantitites as opposed to the aldehydes, but, in the 
case of cider and perry yeasts, were increased by the addition of phosphate. 
Wine yeast gave most higher alcohols, cider yeast the least; phosphate 
decreased them. 

The impurities are, therefore, greatest for wine yeast, showing that a 
selected yeast, chosen in accordance with the aim in view, might be more 
advantageously used. Such yeasts must be used with a knowledge of their 
properties ; among the various yeasts of wine and cider, there are doubtless 
some which would have acted differently from those used in the author's 
eKpeiiments without bringing in the important factor of custom. 

214-Conttihution to the Study of the Alcohols of Cider (r). — kayser, E.,ia Bulletin 

de la Society des Agficulieurs de France^ pp. 321-323. Paris, November, 1917. 

In 1916 the author reported that high temperature increased the pro¬ 
portion of volatile aejds, aldehydes, ethers, and higher alcohols in alcoholic 
fermentation. In this paper he describes his studies on the influence of 
the must, especially of its nitrogen content, on the formation of these sub¬ 
stances. 

Apple must, sterilised in the autoclave, and containing 10.4 % of sac¬ 
charose, was subjected to fermentation. At the beginning of December, 
1916, this was sprinkled with a strong yeast a and an apiculated cider yeast 
c. The experiments were made in three flasks which, when sprinkled with 
the yeast, were left in a cupboard at room temperature, which varied from 
4 to 120 C. They were, thus, subjected to all the variations of the winter 
1916-1917. Fermentation was slow. 

In March 1916, i, 3 34 luonths later, the liquid in the two flasks A 
and C was poured into two similar flasks. The operation was carried out 
aseptically, and care was taken not to disturb the lees at the bottom. The 
liquids were analysed (enough for this purpose remained at the bottom of 
the flasks, on the lees). 

The contents of flask A were poured into an empty, sterile flask. A'; 
those of flask C into a flask, C', which contained the same must fermented 
by a third yeast, &. 

The experiment was continued: — Flask A, without yeast, flask B with 
lees formed from the beginning, flask C in contact with a new yeast which 
had still to finish its secondary fermentation. 

In spite of the precautions taken during pouring, a few globules of 
the yeast a passed into the flasks A' and C\ 

The experiment was interrupted after 6 months, i, e. towards the mi<iSle 
of June and the fermented liquids analysed. Corresponding alcohols were 
obtained by heating. Table I (on the following page) gives the results 
obtained. 

These results show that fermentation was not quite identical, at the 
same moment, in the three flasks, although all the conditions were the same. 
This is often observed in laboratory experiments. 

(i) See jR., December, 1916, No. 1320. (Ed,). 
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TABi^ii I* — Results of analysis of the fermented liquids {per litre). 



After 3 54 months j 

j After <5 months 


A 

C 

A' 

B 

C' 

j 

Total adfedity (sulphuric acidi). . 
Volatile acidity (acetic acid) . 
Alcohol % in volume. ..... 
Heduciug matter. . .’ . 

2.4S gm 
0.598 gm 

4,60 

20 gm 

2.29 gm. 
0.501 gm.j 
4.200 1 

31.1 gmi 

2.75 gni. 
9.678 gm, 
6.200 

9 gm. 

2.71 gm 

0.534 

6.500 

4 

2.73 gm. 
0.427 gm. 

5.70^ 

22 gm. 


( « 

It shotild be noted, in particular, that the quantity of volatile acids 
has decreased for C' between the first and second analyses. It shotild also 
be noted that after 3 months of this slow fermentation, on account of the 
temperature, there still remained some undecomposed sugar, present in a 
larger proportion in C than in A, and that, even after*^6 months, in spite of 
the presence of an active, re-invigorated yeast, there was still a good propor¬ 
tion of reducing matter per litre. 


TABi^ri II. — Analysis of the alcohols obtained. 



Quantity per peat of alcohol at xoo® 
in milligrams 


.A' 

B 

C' 

Volatile acids (acetic acid).. 

94 

5 t 

46 

Aldeyhdes .. 

69 

8.40 

57-6 

Furfiarol. . .. 

0.6 

0.32 

0.44 

Ethers (ethr-l acetate). 

89 

97 

no 

Higher alcohols. 

55.3 

44-5 

68.50 

Non alcohol coefficient. 

i 

307'9 

20T.22 

282.54 


Table II shows that flask B. is the poorest in higher alcohols and alde¬ 
hydes. It seems, thus, that decanting, which facilitated aeration, increases 
the content in higher alcohols and the formation of aldehydes. Decanting 
on to a new yeast decreased the volatile acidity and increased the ethers. 

The non-alcohol coefficient, L e. the total amount of impurities, is 
highest in flask A\ from which the lees were most carefully removed. All 
tM non-alcohol coefiicents are inferior to.those obtained in practice with 
impure fermentations; this is not surprising. 

'Bdow are the usual ratios obtained from the study of the alcohols. 


Flask 

nthets 

Acids 

nthers 

Higher alcohols 

Total 

Alcohols + Bthers 

— 

— 

■*— 


A* 

0.94 

- 1.6 

144.3 

B 

1.9 

2.2 

141.5 

0 


1.6 

178,5 
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The ratio increases from A' to C' because the volatile acids de- 

acias 

crease without there being a proportionate increase in ethers. The pro¬ 
portion is the same for the flasks A' and C', being higher for the 

undecanted flask, which has a lower content of higher alcohols. 

The total " alcohols + ethers ” is highest in the flask C', where the se¬ 
condary fermentation was made with a new yeast. It is thus possible to 
see the influence of the newyeast, as well as that of an almost complete ab¬ 
sence of yeast, in other words, the effect produced by decanting flasks A 
and C. 

There is ho doubt that in practice the results would have been similar, 
with, perhaps, less marked differences. 

These experiment show also that cider for drinking and cider for distill¬ 
ing must be treated differently. It is clearly not a question of diseased ci¬ 
ders, with which frequently the only thing to be done is to turn them into 
alcohol. It is also probable that the variety of 3^east is of great importance 
from this point of view. 

2f5 - The Production of War Alcohol with Perry Pears, — trifblle, a., in Compfes rendus 
de Seances deVAcademie d^Agricultufe de France^ Vol.III, No. 31, pp. 913-934. Pans» 
October 17, 1917. 

Most of the early and semi-early perry pears become over-ripe very 
quickly. It is, therefore, necessary, to make the best use of them, to apply 
a rational treatment which wifl dday over-ripening as long as possible ■— 
storage at a low temperature by piling in well-ventilated lofts, or better 
still, spreading in the open air on faggots in a shed or under a roof shelter¬ 
ing them from the rain and sun. The piles must not exceed a height of 
19% to 24 Y2 inches. The fruit must, moreover, be*very carefully watched 
so as to note when it begins to turn sleepy, so that it may be used, at the 
latest, before the endocarp is attacked. 

The best use of sleepy pears is to turn them into alcohol, but this can 
only’’ be done by means of suitable treatment of the fruit and juice. It is 
particularly important that the clear juice ferment rapidly and completely 
by the use of leaven or poniase prepared with native yeasts, or selected 
yeasts. 

To obtain a clear juice the sleepy pears must be pressed in separate 
layers, not more than 4 to 6 inch^ thick; inclosed, if possible, between thick 
canvas and separated one from the other by draining-hurdles, or, in the ab¬ 
sence of canvas and hurdles, by beds of long straw, or very clean reeds. If> 
after the first pressing, the residue contains rnany fragments of pulp, it 
is crushed^ otherwise it is crumbled aid pressed again; in no case is it dilu¬ 
ted with water. The two juices obtained are put in a very clean, unfumiga- 
tedcask and sprinkled as soon as possible. 

The leaven is prepared with two leavens, 20 to 30 litres of mother lea¬ 
ven, and aboutioo litres of a stock leaven; it is this latter which is finally ’ 
added, the first being used to prepare it. : — " 

The technique of the method used J>y brewers to prepare the leaven is 
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described and emphasis is given to the necessity of distilling so as to produce 
the greatest quantity of well flavoured alcohol of the highest quality. The 
most reliable method of succeeding is to use a rectifying still, giving 
alcohols of 60® to 750. passing over first. 

The author comes to the following conclusions : — 

From a chemical point of view, sleepy pears contain less sugar, tannin 
and acid than sound pears, but more pectic matter. From an economic 
point of view, considering only two important factors’ influencing their 
value—gross weight and sugar — during over-ripening they lose much weight 
the loss varying, according to the variety and duration of over-ripening, 
between Vu Vs their total weight, and between about -Va of 

their total sugar contept. Such a loss, expressed in 100^ alcohol, is equal, 
in round figures, to a deficit of from 7 to 25 litres per metric ton of sound 
pears. 

Under'present conditions, so as to lose nothing which may be of use to 
the national defence, every grower should turn his sleepy pears into alcohoh 
This is, nevertheless, only a means of avoiding total loss as, otherwise, such 
pears have no commercial value, but it is of far greater importance to use 
them while they are sound as then they yield a better and more abund¬ 
ant product. 

216 - On Chalk Bread* — LepiCqub, L» and L’FOenurb, K.,in CompUs rendus des Stances 
de la SociSU de Biologie, Vol. LXXX, No. 10, p*p. 896-897. Paris, December 8, 1917, 

With reference to M. Raphael Dubois' note (i) in which he proposes 
to add to coarsely bolted flours used in breadmaking calcium carbonate in¬ 
stead of causticlime water which he said " kills the'yeastthe authors state 
that, in their opinion, caustic lime is preferable. 

I/ime water, they say, does not kill the yeast, save when mixed with it 
- directly before it is added to the dough. If, however, the amount of al¬ 
kali is so calculated as to neutralise the flour incompletely, the lime method 
gives the dough a slightly acid reaction which appears to be the optimum 
condition for the yeast, whereas the acid fermentations are inhibited by a 
preceding decrease of acidity. When the leaven only is used there is,no 
danger, with lime water, of exc^ding the point of neutralisation. If the 
leaven is strengthened by the addition of grain yeast, it is sufficient to 
dilute this yeast in tap water ; it is then added to the dough, from which 
* the alkahttity of the lime has disappeared. 

The diSerenc’h between the quantitites of chemical product added is: — 
withlimewater, amaximumof 30 cgms. per kilogram (a.2 lbs.) of bread; 
with calcium carbonate, 15 to 20 gms.; even if 'reduced by half this last 
proportion will doubtless appear excessive for a food such as bread. 

217. - Milling and Baking Tests of the Hew Wheat ‘‘Kanred ”, in Kansas, U. S. A* 
— See No. 159 of this 


|i) See R, January, tgiS, No. 3. 
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218 - The Cotton Industry in China. — From the “North China Herald” in The Agri- 
cultural Journal of India, Vol. XII, Part IV, pp. 658-661, Calcutta, October, 1917. 

China's importations of cotton from foreign countries are increasing 
and continue to increase, because the finer yarns cannot be spun from Chi¬ 

nese cotton. Shensi cotton, which is an American strain introduced into 
China, is about the only Chinese cotton that can produce a finer yarn than 
id's and at the same time obtain a satisfactory production; and what 
China needs is niore cotton of the Shensi type, or finer. 

China's export cotton trade is a considerable one and about half of the 
exported cotton goes to Japan. 

There is a special grade of cotton peculiar to. Shantung in much demand 
in America, where it is prepared as medicated cotton, for which it is espe¬ 
cially adapted, as it is so white that it requires no bleaching. It is a short 
fibt^ and harsh to the touch. So it makes an admirable imitation wool, 
either when’^used alone or mixed with wool in the manufacture of cheap ho¬ 
siery and underwear. 

Considering the remarkable growth of the local spinning and weaving 
industry during ver^’’ recent years, it is only reasonable to expect that the 
future'will see Shanghai developed into the Manchester of the Far East, 
provided, however, that the manufacturers are given reasonable protection 
so that they may be allowed to compete on a fair level with foreign mills. 
Given this protection, the possibilities for expansion seem almost unlimit¬ 
ed, when it is considered that allof China's millions are clad in cotton cloth¬ 
ing. That there is ample room for vast increase in the number of power- 
driven spindles and looms, may be judged from the following estimated 
'figures for the three Far Eastern countries, interested in cotton mills: 

Population Spindles I«ooxus 


China . ....... 400 000 000 1050 000 5 ooO 

India. 278 000 000 6 400 000 28 000 

Japan. .. 52000000 ' 2414544 24000 


Japan, a non-cotton growing country, has succeeded in developing the 
mill industry to such an extent in 25 years, through a protective tariff, 
which places raw cotton on the fr^ list and heavily taxes manufactured 
cotton when imported. 

Modem cotton manufacturing was introduced into Cliina in 1890 and 
was extended considerably in 1896 and 1897, when foreign capital was put 
into local mills. Up to 1902, however, there were no’ returns on the in¬ 
vestments, owing to the rapid increase of spindles and the inefficient supply 
of native cotton, which was not equal to the demand, and the fact that the 
pri®e of raw cotton, because of the shortage, increased out of proportion 
to the price of yam. The demand for the raw material, however, was met 
by increased acreage, and the mills have been more prosperous during re¬ 
cent years. ' 

' Since the organization of the Shanghai Cotton Testing House in 1911, 
the testing of cotton against water and other adulteration has led to vfery 
beneficiM results during the past few years. The associated mills, under the 
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mies of toe House, are not allowed to accept cotton carrying over 15 per 
cent, water, and an effort is being made to keep the moisture down to X 2 per 
cent.; the natural moisture carried by American cotton is 8 per cent., and in 
China conamonly it is 10 per cent, although Shensi cotton is naturally so 
low as 9 per cent. 

China grows cotton and exports half to Japan, whence it is returned in 
the form of yarn and cloth which could be made in China, When th^ 
in Shanghai use Shensi, Shantung, Hupeh,' or other cotton not grown in 
this province, at the port of entry the customs levy a‘ duty of HK. Tls. 
0.35 per' picul (i), and again BK. Tls. 0.175 per picul import duty at 
Shanghai, in all Hl:,:Tls. 0.525. The mills naturally avoid, so far as possible, 
using cotton from other than their own districts, with the'result that a 
large part of the crop raised in provinces* not adjacent to Shanghai is ex¬ 
ported and returned to China in manufactured goods. The demand for 
foreign cotton, which is indispensable for certain purposes, is increasing 
annually, but the duty the mills have to pay on the imported cotton con¬ 
stitutes a considerable obstacle to the further development of the industry. 

2%g. - Paper Biakiiig with iUlanttus Wood; —- See of this 

220. - Industrial Uses of Sweet Sorghum (Coloring Matter from tbc Glumes, etc.). 
— See No. 172 of this Revi^, " 

221 - Ittve§tigaUqn$^into the Proteolytic Activity of Lactic Ferments (s); — III. The 
influence of the Method of Milk Sterilisation; IV. Lacto-eulture in the Selection 
of Lactic-Proteolytic Ferments. — gorini, Costantino, in AUi della Reals Amdsmia 
dei Lime% Ser. F, Rendicofdi di Srienze mafemaiiche e miiiral% Vol. XXVI, Pt. 7 
and 8, pp: X95-199 and 223-227. Rome, 1917. 

The^increasing importance of lactic ferments, not only in agriculture 
(cheese industry, silage), but also in medicine (surgical and intestinal infec¬ 
tions) should induce workers to continue to study the differentiation and 
selection of species best adapted to particular, functions and to cultivate 
them so as to obtain the greatest possible benefit. 

As the author showed long since, the lactic ferments differ less in 
their morphological characters than in their bio-chemistry, so that one 
ferment cannot be used indifferently for another in cheese making or 
ensiling fodder. 

Apart from fheir acidifying capacity lactic ferments also possess an¬ 
other very interesting faculty — their proteolytic activity, to which the 
author has to:eady drawn attention by pointing out its scientific and prac¬ 
tical-importance for either the ripening of cheese or silage or for intevstinal 
baOteriotherapy. Th^ proteolyti activity of lactifc' ferments has b^nc 
largely hiisint&preted as a result of unsuitable* experimental conditions. 
Since the author has made known the inhibitory influence exercised on this 
activity under such conditions (specially the incubation temperature and 


(i) Xh ^Hai-Xwaa-Tael pf tlie Customs weighs 37*73 grams and had in 1913 an average 
value of 3.81 fr. A Kkul of roo Chiu is equal to 60.453 kg. 

. 0 See also i?., Jan., s. -^6, No. 109; R. Feb. 1916, No. 232 {Bd,} 

[ 218 . 221 ] ^ 
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the nature of the culture medium), other workers have modified and rectified 
their opinions, and types of lactic ferments formerly considered to have no 
peptonising power are now acknowledged to possess it. 

Another source of error which must be eliminated is the excessive tem¬ 
peratures generally used when sterilising milk for lactic ferment cultures, 
as these'’turn the milk brown and afiect the ca^iein. Milk sterilised too 
long or at excessive temperatures is not suited to the casein-peptonising 
action of lactic ferments. (This is probably one of the motives causing work- 
era to disagree with the author as to the importance of certain bacteria 
of cheese, the udder, etc.). 

To make an exact study of the biochemistry of lactic ferments the milk 
must be sterilised with precautions which, as far as possible, will enable it 
to keep its white colour. This result may be obtained with an autoclave, 
or, better kill, a current of steam,.at a temperature not exceeding lOO® C. 
and by fractional sterilisation for i to 20 minutes during 3 consecutive days. 
It would be preferable to use temperatures below 100^ C., but in this case 
the milk must be taken aseptically. In all cases the sterilised white milk 
must be carefully examined to make sure it is free from microrganisms. 

Only when, by the improved cultural technique devised by the author, 
it has ben possible to separate and set in motion the proteolytic capacity 
of a given lactic ferment, 'will it be possible to differentiate this ferment, 
and for the selector to appreciate and utilise it either in agriculture or me¬ 
dicine, where, not only the acidifying capacity, but also the products of 
pioteolysis (albuminoids, peptones, amino-acids) of the ferments used must 
be taken into consideration. 

222 - The Dairying Industry in South Africa. — Baynes, Joseph, in Th& South Africmt 
Journal of Industries, Vo< I, No 2, pp. 124-126. Pretoria, October, 1917. 

Of recent years'the dairying industry^ in South Africa has progressed 
considerably. Whereas, in igdb, the Union imported ii 273 748 lb. of 
butter, in 1909,4 52:2*895 lb., in 1912, 4 925 188 lb., in 1915, 2 026 ^58 lb., 
in 1916 the importation wrs. reduced to 267 896 lb., and, up to the end of 
June, 1917, 2 V4 million pounds had been exported to the London markets. 
The number of manufacturing dairies had risen to 53, that of the collect¬ 
ing centres to to in active operation. - The cheese industry ha's made simi¬ 
lar progress to a sniaU extent; the importation of cheese fell from 5 586 244 
lb. in 1913 to 2 028 508 lb. in 1916, and is continually decreasing. South 
Africa now produces over two million pounds of cheese equal in quality 
to the best imported cheese. 

It seems that before long the condensed milk industry will make such 
progress as to render unnecessary all importation of this article, which 
before the war reached a value of £ 500 000. 

Moreover, pig-breeding and the production of bacon and lard, the im¬ 
portation of which reached a value of £ 2I4 614 in 1^16, may in future be 
quite independent of outside help, especially if the farmers perfect the 
breeds and produce a sufficient supply of suitable material for the bacoti 
curing factories which are about to be established. ^ 



EGGS 


246 


]^ew Zealand is quoted as an example for South African farmers; 
this colony, with a smaller population than the Union, exported in 1914 
42 000 000 lb. of butter, not to mention the other products for which it 
is famed. The price of good dairy land in New Zealand today is about £ 50 
per acre, a price much above those realised in South Africa, where the land 
may weh bear comparison with that of New Zealand in fertility and pro¬ 
ductivity. 

The development of the dairy industry in South Africa stiU demands 
great attention with regard to the improvement of dairj^ stock, sweet cream* 
and winter feeding. The movement for cow-testing associations should 
be encouraged in every way, so that farmers may be convinced that it is 
more advantageous to keep one good cow than three inferior ones. 

The production of the best quality cream is of vital importance for 
the industry if South Africa is to compete satisfactorilywith the other Do¬ 
minions in superior quality products. The Dairy Bill, now under considera¬ 
tion, when passed, will control the improper grading of dairy products and 
protect alike the fanner, manufacturer and exporter against fraud. 

223 - Photographic Analysis of Dried or Fresh Eggs. — ee roy, georoes a., in Comptes 

Rendus des Seances del*Academic des Science^f Vol: CEXV, No. 25, pp. 1026-1028. Paris, 

Dec. 17, 1917. 

In the trade, to differentiate eggs as regards freshness or more or less 
good state of preservation, the candling method is used i, e., an optical exa¬ 
mination by transparency, based chiefly on the size of their air space. 

For legal purposes, the author devised a new method which is, more 
exact, allowing the size of the air space to be gauged, and a graphic record 
to be taken, so as to forma convincing proof, which will be both lasting and 
suitable for purposes of comparison. The result is obtained by photo¬ 
graphy, together with special adjustment of‘the light and arrangement 
of the eggs, which are fully described, and extremely sensitive plates. By 
this method it is possible to obtain life-size photographs, by transparency, 
of groups of eggs and their air spaces, which may be measured by a graph 
placed over, or forming part, of the photograph. 

The use of radiography for this purpose only gives deformed images 
very inferior to those obtained by the photographic method. 

224 - Dried Eggs (i)# — Dinuet, in Comptes Rendus desShmees de VAcademic d* Agriculture 

Vol. in. No. 40, PP..1116-H19, Paris, December 19, 1917. 

For some time past there have been on sale at Paris dried eggs from 
Hang-Tcheou (China), where an American factory, using a method already 
practised in Chicago, has been established. 

The author does not know the method adopted, but does know that the 
water is evaporated at a temperature belo^ $0-$^ C. Egg albumen coagu¬ 
lates at ^be author foundinthese eggs a quantity of uncoagulated 

soluble albumen, representing 30 % of the dry product, whereas eggs 
of normal composition have from 36 to 37 % ; the albumen, therefore, is 

{i) Sec also R. 1916, No. .1224. (Ed.) 
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not coagulated. To obtain a commercial evaporation at 50-550 C a 
mercury depression.of 65-70 cc, is required; evaporation is, therefore, 
carried out in an almost complete vacuum. It is possible that a procedure 
is adopted similar to that proposed by Messrs. Bevenot and Tenepveu 
for the dessication of milk, which consisted in powdering the milk in a 
chamber the walls of which were heated. 

The composition of these eggs is identical with that of normal eggs 
supposed to be dry. The author found 46.9 % of nitrogen, 42.4 % of 
fat; 3.5 % of salts ; 7.2 % of moisture. The fact that the nitrogen and 
^ fat are present in almost equal proportions shows the eggs to be whole. 
The product contains no antiseptic. 

One box contains the product of eggs, weighing 150 gms., that is 
to say 139.2 gms. of chemically dry eggs, equal to 530 gms. of fresh eggs, 
or 12 eggs of 45 gms. ^ ^ ^ 

This egg powder will not keep an indefinite time; the fat easily becomes 
rancid. The product is shipped in refrigerators, and, while await¬ 
ing sale, is kept in cold storage kt Clichy. 

In the military hospitals of Paris, the chemists of which have all given 
a favourable report, these dried eggs are largely used and greatly appre¬ 
ciated. 

825 - Production and Use of Pigskin. — See No. 191 of this Review, 

226 - The Handling and Storage of Spring Wheat. -> bailey, c. h., in the Journal 

the Amenctin Society ot Aqronomv, Vol. IX, No. 6, pp. 275-281, 5 diagrams. V ashington 

D, C., Sept., 1917. 

Certain factors influencing the handling and storage of grain depend 
greatly on whether it is handled in bulk or in sacks. The storage of grain 
in bulk reduces the change in moisture content which is chiefly dependent 
on the climatic conditions prevailing between harvesting and threshing. 
If this period is warm and dry the* grain will be well cured when it is sent 
to the consumer, but, if rain falls on the unthreshed bundles, especially 
on shocks, the wheat well be damp and tough, and, consequently, more diffi¬ 
cult to handle and store. 

Wheat assumes the temperature of the surrounding medium more ra¬ 
pidly when stored in sacks than in bulk, so that, in the first case, it is less 
subject to injury from fermentation. 

Spring wheat is not biologically ripe at the time it is usually harvested. 
The process of ripening after the harvest is accompanied by certain peculiar 
phenomena. If the bundles are in a stack they absorb the moisture. This 
process, commonly called '' sweating is undoubtedly accompanied by 
biochemical changes resulting from enzymic activities within the kernel. 
If this sweating process occurs in normal wheat in the bin, a slight rise in 
temperature may result. The baking quality of the flour is improved by 
these changes in the grain. 

Several factors determine the keeping quality after sweating; the most 
important of these is its moisture content at: the time of storage. It is 
probable that, in dry grain, the amount of water absorbed is not sufficient 
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to produce a gel, i, e. the colloidal material does not have a continuous struc¬ 
ture, thus greatly reducing the possibilities of diffusion. 

• The exact percentage of moisture below which this discontinuous struc¬ 
ture exists is, not known ; it probably varies with the percentage of gluten in 
the grain as gluten a greater water-absorbing power than starch. In¬ 
creasing the moisture content above the maximum at w^hich discontinuity 
exists results in the formation of an elastic gel through which diffusion can 
take place. Further increases in moisture content up to saturation (maxi¬ 
mum absorption) produce progressively less viscous gels with a correspond¬ 
ing increase in the rate of diffusion. Since the rate of respiration in grain 
doubtless depends in part on the rate of diffusion betw^een the various ker-*® 
nel structures, it follows that the less viscous the gelatinous material of 
which the cell contents are composed, the more rapid is the production of 
heat through respiration. For these reasons the susceptibility to heating of 
grain stored in the bulk is largely determined by its moisture content. 

To ascertain the percentage of moisture which spring wheat may con¬ 
tain without heating in store, the Minnesota Grain Inspection Department 
and the State -Board of Grain Appeals, in cooperation with the Division 
of Agricultural Chemistry of the University of Minnesota, made observa¬ 
tions on the wheat stored by one of the large elevator companies. About 
20 lots of wheat, containing from 1^.76101745 % of moisture, were examined. 
The observations lasted over a year, from one summer to the following 
summer. From the results it was concluded that hard spring wheat, of 
reasonable plumpness, containing less that 14.5 % of moisture is not likely 
to heat when stored under normal conditions in a temperate climate, where¬ 
as similar wheat, containing 15.5 %, or over, of moisture is practically cer¬ 
tain to heat. Between these limits the possibilities of heating- depend on 
the following conditions: — the percentage of moisture, temperature of 
the atmosphere, position of bin in the elevator (the grain keeps better in the 
outside bins than the inside ones), material of which the bin is constructed, 
initial temperature of the T?^heat (the curve illustrating the acceleration of 
respiration with a rise in temperature is logarithmic), size or dimension of 
the bulk, etc. In uniformly mixed wheat the highest temperatures are 
usually-near the surface; when the surrounding air is cold, as in midwinter, 
the maximum temperature is usually from 15 to 20 feet below the surface; 
in mild or hot weather, it ite found at a depth of from 5 to 8 feet. 

327 - Substitutes for Tin Cans. — Tk^: Tea and Coffee Track Journal, Vol, XXXII 

No. 6, pp. 536-540. Now York, June, iQir " • 

Owing to the shortage of tin and the consequent inability of tin can manu¬ 
facturers to meet fully the needs of their customers, attempts have been 
made 1;o replace this metal by vaAous paper, fibre and composite products. 
Manufacturers of such materials declare that their boxes preserve and carry 
dry products a s well, and in some cases better, than all-tin boxes. The types 
of packing now in use may be divided into five: — 

i) Cardboard. — This is now generally used for packing tea and cof¬ 
fee, especially for medium qualities, many firms reserving their tin boxes 
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for the best qualities only. It has been said that coffee packed in card¬ 
board loses its aroma, but this may be prevented b3’’ the use of impermeable 
wrappers. The increasing popularity of cardboard is undoubtedly due to 
its low cost and adaptability to modern packing machinery. 

2) Paper, — In spite of its increasing price paper is the cheapest 
wrapper now on the market. It may be made very attractive and is being 
used more and moie extensively every day. It is regularly used for flour, 
cereals, spices, cocoa, chocolate, drugs and sugar. 

3) Fibre. — This class includes the c^dindrical box used by the 
Quaker Oats Company ; it is made entirely of fibre board with a slip cover. 
As the fibre is not treated in any way, a liner is usually considered neces¬ 
sary. This packing may be made to look practically like a tin box, and is 
much in demand by manufacturers who wish to imitate as nearly as poss¬ 
ible the old tin cases. 

4) Para^ned fibre: — Parafiined packing is rapidly coming to the 

fore. All the models haye an outer covering of paraffin, the manufacturers 
claiming to have special processes by which the parafiinis made to penetrate 
the pores of the paper. These cases are substantial in appearance and are 
made in a variety of shapes. It is claimed that the paraffin adds consider¬ 
ably to the flavour-retaining properties .of the package, as well as.making 
it moisture-proof, , ^ ‘ ' V ! , 

.5) Composite. — By this name are known boxes of fibre with tin 
tops and bottoms. This model is made in various shapes and combines 
the advantages of carboard with those of tin. The metal parts increase the 
rigidity and durability of the packing, whereas the fibre sides eHminate the 
necessitj^ of labelling by allowing designs and lettering to be stamped on the 
material. ^ ■ , . . . ^ . 

The shortage of tin has also increased the demand for wood and fibre 
shipping cases. There are many models in sizes varying from 25 to 200 lbs. 
capacity. The prevention of loss through moisture or odour is specially 
aimed at. ‘ . . 

A list of American manufacturers of boxes in carboard, paper, fibre, etc. 
is given. 
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sa8 - Pnngi Irom Tropical Africa, California and New Zealand. — wakbpield, e. m., 

in Royal Botanic Gardens, Kem, Bulletin of Miscellaneous Iniorniahon, No$. 9 and roi 
pp. 308-314, iigs. l^ondon, 1917. 

The paper under review includes eight species of fungi, known or 
suspected to be parasites. Three of them, Polypoms coffm, HeUcobasidium 
longisporum and Cermpora cmnabim, occur on economic plants, and may 
prove to be of some importance. The parasitism of the two first has not 
been proved, but it is possible that Helic. longisporum at least may be 
capable of causing, inmry. The specimens examined by the author are 
the only ones reported so far. 

The list includes the following species, the diagnosis of which is given 
in latin:— 

1) Polyporus Coffem Wakef., at the roots of a dead cofiee tree at Kam¬ 
pala (Uganda); it is suspected of having caused the death of the tree; the 
fructifications were found surrounding the collar of the plant, the roots of 
which were encrusted with a layer of white mycelium mixed with sand; 
on this crust were conidial fructifications which may be connected with 
the Polyporus; 

2) Amauroderma infundibuliforme Wakef., on the ground beneath a 
dead tree, Bumpenge Forest (Uganda) ; 

3) Hexagonia subvelutim Wakef,, on wood, in the East Africa Pro¬ 
tectorate ; 

4) HeUcobasidium longisporum Wakef., on roots of Theobroma Cacao, 

in Uganda, the affected roots sho^’ internal mycelium, especially along the 
medullary rays; Mr. W. who found .the fungus, is inclined to 

consider it parasitic; 

5) Tilktia Wilcoxiam Griffiths, on a specimen of Stipa eminens var. 
Andersonii Vasey, from Santa Catalina Island (California), and preserved 
in the Kew Herbarium; 
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6) Uromyces Secamones Wakef., on leaves of Secamom jlatystigma, 
in Uganda; 

7) Puccinia Hoheriae Wakef., on leaves and stems of Hoheria poful- 
nea (Lacebark), New Zealand ; 

8) P. Berkheyae Wakef., on leaves of Berkheya Spekeana, in Uganda ; 

9) Pucciniosim Dissotidis Wakef., on leaves of Dissotis imam and 
DissoHs sp., in Uganda; this is the only species of Pucciniosira for which 
an aecidinm stage has been described (Aecidium Dissotidis Cooke); 

10) Cercospora camabina Wakef., on leaves of Cannabis sativa, in 
Uganda. 

229 ~ Selected Danish Parleys Resistant to Vstilago ffordei, U. nuda and 

Septoria graminum, Introduced into the United States of America,— See 

No. 138 of this Review. 

230 ~ A Rust-resistant, Danish Fesiuca elaiior. Introduced into the United 

States of America. — See No, 138 of this Review. 

231 - "New Era”, a New Zealand Potato Resistant to Mildew. - See No. 138 of 

this Review: 

232 - On Forms of the Hop (Humulus Lupulus L.) Resistant to Mildew (Spbae^ 

rotheca humulij), C. Burr.) (i). — salmon, E. S., in The journal of^ Agricultural 

Science, Vol. Vin,'Pt. 4, pp. 455-460. Cambridge, December, 1917. 

In certain seasons, such as 1916, very severe losses are caused to the 
hop-crop by attacks of the mildew Spamthca Humuli (DC) Burr. Within 
recent years the hop-mildew has also appeared in epidemic form in the Unit¬ 
ed States, The fact that certain forms of the hop-plant are very resist- 
nat to Sph. Humuli is, therefore, of great scientific and economic interest. 

While the morphological species of Sph. Humuli attacks a very large 
number of host-species belonging to many difierent genera, experiments 
have proved that a specialisation of parasitism has taken place, and that 
the form on Himidm constitutes a biologic form” with the power, so 
far as is known, of infecting only species of this genus. 

Resistance to hop-mildew was first observed during the summer of 
1914 at the South-Eastern Agricultural College, Wye, Kent. Several hun¬ 
dred one and two year old seedling hops were grown in pots in a green¬ 
house under conditions which ensured their being attacked by'mildew, 
Of these plants, two proved immune throughout the growing season in 
spite of repeated attempts to infect them directly and indirectly. These 
plants were grown from seed of a hop found wild in hedges at Vittorio 
(Treviso, Italy) collected in October 1913 by Prof. P. A. Saccardo. About 
70 other seedlings of the same origin, the same age and grown under condi¬ 
tions identical with those of tlie first two, proved very susceptible to mildew. 

During 1916 the same resistance to mildew was noticed in 7 others of 
the same Italian origin and of the same age as the immune plants observed 
inr 1914. Whereas these ^ven plants remained immune throughout the 

(1) See also R. Dec., 1917, No. 1142. {Ed.) 
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growing period, 150 seedlings of the same age and origin, grown in the same 
greenhouse, proved^ very susceptible to mildew. 

The same complete immunity was shown in 1916, under the same con¬ 
ditions, by three plants of a form of Humulus Lupulus with yellow leaves, 
received, under the name of “golden hop”, from Messrs. Bide and Sons 
of Farnham, who had bought it from Mr. G. Benard of Orkans. 

The two seedlings found to be immune in 1914 were planted out dur¬ 
ing the winter‘1914-15. They developed normally and, in 1916, flowered; 
it was then seen that one plant was male, the other female. Throughout 
the summer and early autumn these seedlings showed no trace of mildew 
although all the surrounding hops were attacked. Nevertheless, by Octo¬ 
ber 3, a few leaves and flowers of a late shoot of the female plant, and two 
leaves, efch one of two late lateral shoots of the male plant, showed small 
patches of mildew. . - 

In 1902, Neger pointed out the possibility of the existence of “ immune 
races ” among host-species susceptible to tiiildew, and described instances 
where individual plants of Spiraea Ulm/iria and EpUobium monta^um 
resisted all infection from the conidia of Sph.'Humidi which had developed 
on the same hostrspecies. ^ 

According to Prof. Kingo Miyabe, the “ biologic form ” of Sph. Hu- 
wliich attacks, dp9$,not,^xi.stin J^pan, although the species 

' Spk Htmuli is very common there oh a certain pumber of hpst-specic^,be¬ 
longing .to different genera, in* 1916, the author received from Prof. 
Miyabe specimens of the male plant of the wild hop of Japan (i?, Lupulus 
var. miifolius Maxim). When grown in the greenhouse where* as already 
stated, the conditions wore favourable to inoculation by,conidia of the forin 
of Sph. Htmuli which lives on hops, the plants, were infected. 

A similar case is undoubtedly that of the immunityof Virginia 
creeper in Europe. Inthe United States this plant is at¬ 

tacked by vine mildew {Unoimda necalar [Schwein.] Burr.). This mildew is 
very common in Europe on cultivated vines, but, within the authoi's know¬ 
ledge, has never been found, attacking Virginia creeper,,doubtless because 
specialisation of parasitism has occurred in the species U. necator and the 
“ biologic form ” attacking Vitis Jiederacea has not yet reached Europe, 

At the present time there are no restrictions in England on the 
portation of from America. To protect this plant from the 

danger of being attacked by mildew, the English authorities should 
prohibit this importation or inspect the imported plants closely. 

# 

233 ‘‘ K’nei li tzu % a Chinese Chestnut Resistant to the ‘‘ Ink Disease ”, intro- 
dueed into the United States of America. — See No. 13? of this Review, 

234 ~ Patents for the Control of Diseases and Pests oilplants. — See No. 210 of this 

Rmm. ' , ' 

235 - Disease and Pests of Laeenie in the Oasis of fripoli. - See No; 163 of tMs 
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236 - The South American Hevea Leaf Disease in Trinidad. — rorer, j. b., in Bul¬ 
letin of the Department of Agriculture^ Trinidad and Tobago, Vol. XVI, Pt. 3, pp. 128-129, 
Pon of Spain, 1917 - 

In Jtil3^.i9i6, the author’s attention was called to a disease of theleayes 
of hevea trees (Hevea brasiliensis)* which was causing considerable de¬ 
foliation on many different estates in widely separated parts of Trinidad. 
Microscopic examination showed the disease to be the South American 
Hevea Leaf Disease, which, iudging by its general distiibution, must have 
existed in the island for several years, but only became epidemic in July, 
August and September, J916, when the climatic conditions were exception¬ 
ally favourable to fungous growth. 

The disease was first reported in Surinam (Dutch Gniaha) in 1910, 
and was carefully studied b^’ Dr! Kuijper, who published a report on it in 
1912. At that time the disease was confined to nursery stock and young 
trees, while the older plantations seemed quite free from infection. During 
the past four years, however, both iu Surinam and Demerara (British 
Guiana), the disease has spread rapidly to the older Hevea trees, and must 
now be considered as the most serious disease of this plant in that part of' 
the world. ‘ . 

Dr. Gerold Stahel, Mycologist to the Department of Agriculture of 
Surinam, has made a long and careful study of the disease. He* has deter¬ 
mined that it is caused by a fungus with three different fruiting stages, only 
one of which spreads the fungus. This form belongs to the genus Scoleco- 
frichum, and its spores are produced in abundance chiefly on the under side 
of the very young, diseased leaves. These spores, carried by the wind, 
rain or insects, germinate and penetrate the young tissues of the leaves 
very rapidly (10 hours), and thus cause widespread epidemics under 
suitable weather conditions. After 15 hours’ drying theydose theii germin¬ 
ating capacity. 

The other two forms of the fungus occur on or around the edge of 
the spots on the older leaves. The^^ appear as small, black pustules, similar in 
external appearance, but some .contain spores of one kind, some spores of 
another kind. Dr. Stahee's work shows that these two types of spores are 
only very sh’ghtly capable of infectiUg the leaves, and may be entirely dis¬ 
regarded as a cause of the spread of the fungus. , 

Dr. Staked states that very many rubbei trees in Surinam are at¬ 
tacked by this disease, and that, on parts of some estates, as many as 20 % 
of the trees have been killed by it. According to !Mncroet the disease is 
also widespread, virulent and epidemic in Demerara, 

No successful means of fighting the disease on large trees has yet been 
found. When it attaches nursery stock or young trees in the field it may 
easily be controlled b^^ spraying with Bordeaux mixture. 

The disease occurs in several districts in Trinidad, and was more wdde- 
spread in 1917 thaninthe preceding year. In June 1917, the author visited 
a number of plantations and found the trees in normal condition. Never¬ 
theless, in one or two places where the disease was not prevalent in 1916, 
the trees were badty attacked ; one or'two old trees were killed by the re- 
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peated attacks, and a number of two and three year old trees died on ac¬ 
count of the repeated defoliation. 

The disease does not appear to be so virulent in Trinidad as in Suri¬ 
nam and Demerara, probably on account of the less favourable climatic 
conditions for fungous growth; nevertheless it must be considered as a latent 
menace to the rubber industry in the island. 

Spraying large rubber trees is practically out of the question on account 
of the expense ; for this reason it is important to jSnd and grow resistant in¬ 
dividuals or varieties. As is now being done elsewhere, seeds should be 
selected in Trinidad from the trees giving the highest yields of latex, so as 
to use them for future plantations^ 

237 - Endrot of Cranberries (i). — shear, C. E. in the journal of AgricuUmal Research 

VQjl. XI, No. a, pp. 33-42, figs. 1-3, plate A. Washin^on, B. C., October, 1917, 
i A disease of cranberries {Oxycoccm maorocarpus), called endrot' 
s reported. It is caused by a sphaeropsidaceous fungus which does not 
appear to have been described previously and which is provisionally 
plaeed in the genus Fusicoccum under the name of F, putrefacims. 

The disease has been observed in all the cranberry-growing districts 
of the United States (Massachusetts, Maine, New Jersey, Michigan, Wis¬ 
consin, Washington, Oregon), and of recent years has caused considerable 
loss of the Tate Howe variety, as well as attacking other varieties (Bennet 
Jumbo, Cape .Cod Beauty, Early Black, Early Ohio, Mathews, Me Farlin^ 
Perry Pride, Prolific, Searles Jumbo, Selected Howe, Vose Pride, etc,), 

The rot caused by the parasite usually starts as the blossom or stem end 
of the berry, hence the common names “ blossom end rot and “ stem 
end rot now replaced bythe simple term endrot . The fruit attacked 
eventually softens all over. 

Only the pycnidial form of F. putrefaciens has been produced in culture. 
Dried, rotten, mummified berries, apparently destroyed by F. putrefaciens, 
left exposed in the field and examined after about a year and a half, showed 
a discomycetous fungus which is believed to be the perfect form of the 
parasite and which agrees very closely with Cenangium urceolattm Ellis. 

Cultures of the mycelium show a characteristic series of colours and 
produce fertile pycnidia, more frequently on Melilotus alba than on other 
media. 

Sprayng experiments in Massachusetts show that this rot can be largely 
controlled by the use of Bordeaux mixture. 

Some injury to the cranberry vines was noticed at the Massachusetts 
Cranberry Experiment Station at East Wareham which it was thought 
might be due to the use of Bordeaux mixture. The real cause of this injury, 
which was not found in other districts, is being investigated. . 

23S -Watermelon Diseases in XS, S. A. — Orton, w. a,, in V, s. Departmmt of Agri- 

cuUtire, harrbers* B^uUeiin 821, |>p. 18, figs. 12. Washijigton, D. C., May, 1917. 

A brief description of the diseases of watermelons {Citxullm vulgaris), 
partictdarly those found in the south-east of the United States, together 
with the methods of control, is given. 

(i) See also R. April, igx&, No. 470 . (£d.) 
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The most common and most serious diseases are: — 

1) wilt {Fusanum niveum Erw. Sm.); 

2) root-knot {Heterodera radicicola [Greef] Muller); 

3) anthracnose (Colletotyichum lagemnim [Pass.] Ell. and Halst.); 

4) stem-end rot (Diplodia sp.). 

The watermelon is also occasionally attacked by the following minor 
diseases: ~ 

1) stem blight {Mymphaerella cifrulUm [Sm'] 6r.; 

2) bacterial wilt {Bacillus tracheipMlus Erw. Sm.); 

3) downy mildew {Peronoplasmopara cubensis [B. and C.) Clint]; 

4) malnutrition, attributed to lack of potash; 

5) blossom-end rot, probably due to defective pollination ; 

6) ground rot {Sclerotium Roljsii Sacc.). 

WEEDS AKD PARASITIC FLOWERING PLANTS 

239 - Keapedyst rabicunda, a Leguminous Plant Injurious to Forest Trees in 
New South Wales, — maiden, J. H.,in The^Asncultuml Gazette of New Soiiih Wdles, 

Vol. XXVIII, Pt. 10, p. 714. Sydney, October, 19x7, 

Kennedy a rubicwnda Vent., a native plant of Australia, very common 
in the coastal district of New South Wales, has recently been reported 
by Mr. G. F. McPherson, District Forester at Wyong, as being very . 
abundant in the forests of that neighbourhood. It is found especially on 
improved, areas, where it attacks and covers the young hardwood trees in 
a very short space of time. It is feared that the plant will become a 
, danger to the forests by retarding the growth of the young trees. 

240 - Methods for the Control of "Wild Rice’^ in Italian Ricefields.—SceNo. r6i 
of this Review. 

m 

INJURIOUS INSECTS AND OTHER DOWER ANIMALS. 

241 - Observations on Animal Pests of Cultivated Plants, Made in SwedenfromIMB obneeal 

to 1916 . — TxjllOuen, Albert, in MeddelandeNo. 152 frdn Centralmsfalten fdrfdrsohvdr 
sendct frdjordbmksomrddet, Entomolog‘is}t AvielnmgetvNx. 27,pp. r-io-i. Stockholm, 1917, 

Thanks to the collaboration of many correspondents the Entomo¬ 
logical Department (“ Entomologisk Avdelning #) of the Central Experiment 
Station at Stockholm is able to collect and study material from all parts of 
Sweden, report, the presence of destructive species, and. study and make 
known the best rheans of*control. The correspondents, 567 in number, are 
distributed as follows: — Malmohus, 31; Ehistianstads, 22; Blekinge, 

10; Halland, 19; Kronoberg, 19; Jorrkoping, 26; Kalmar, 27 ; Gottland, 

12; Ostergottland, 41; Skaraborg, 28; Alvsborg, 36; Goteborg and Bobus, 

28; Orebro 22; Sodermanland, 48; V^tmanland, 14; XJpsal, 28 ; Stock¬ 
holm, 28; Varmland, 18; Kopparberg, 22 ; Gavleborg, 19; Jamtland, 24 f 
V^ternorrland, 16 ; Vasterbotten, 19; Norrbotten, 10. • 

The publication under review gives data bearing on the period 1912- 
1916, during which not less than 345 animal species have been reported, 
distributed as follows: — orthoptera, 4 ; thysanoptera, 3 ; hemiptera, 41; 
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coleoptera, 85; lepidoptera, 106 ; diptera, 28 ; hymenoptera, 30 ; total num¬ 
ber of insects, 297 ; myriapoda, 2 ; acarina, 19 ; snails, i ; nematodes, 2 ; 
birds, 14 ; mammals, 10. 

Below are mentioned'the species reported as new, or, on account of 
the damage they cause, deserving of special mention : —■ 

Gryllotalpa gryllotalpa 1 ^. ('* mullvadssyrsan *') although relatively com¬ 
mon in southern Sweden had hot, for 25 years at least, caused such serious 
damage to crops as that reported from Skottorp .(Halland)' in the summer 
of 1916. 

Siphocoryne ligustn Kalt. (*' ligusterbladlusen,reported for the first 
time in Sweden towards the end of June, 1915, on privet at Svalov (Malmo- 
hus district). 

Rkopalosiphum lactmae Kalt. (" nyolktistelbladlusen judging by 
the distribution of the 55 reports received at the central office, causes serious 
damage in the frontier provinces between Svealand and Gdtaland, and in 
Lodermanland, Nerike and Vasteigotland. The southern districts, on the 
contrary, were almost completely immune as compared with those north 
of the^ Dai river, ^ It is interesting that the white and red currant bushes 
were attacked by preference, the black varieties being hardly tbuched. 

Agriotes Uneatus L (‘'randigasades knapparen) has caused consider¬ 
able damage to agriculture in all districts of Sweden. In Svartingstorp 
(Kaim.) in 1912, some, acres of sugar beets were entirely destroyed ; the 
larvae were so abundant that 34 were collected from one root aldne. In 
Haverosund whole fields of oats were so severely attacked that, in many 
districts,' they had to be re-sown. Similar occurrences^were reported in 
Amot and Varmland. The table given below ‘is interesting from the point 
of view of the different plants attacked. 


Plants attacked 

Number of attacks reported in: j 

Total ^ 
nnmber 
of attacks 

rpia 

1913 

1914 

1915 

19x6 

Oats... . 

64 

38 

44 

53 

30 

229 

Barley ..' 

25 

18 

20 

27 

17 

lay 

Wheat.... 

4 

2 

I 

9 

3 

19 

Rye. 

3 

I 

2 

8 

’ 3 

17 

Beet. 

9 

7 

5 

2 

4 


Potato . 

6 

8 

7 

3 

5 

29 

Cabbage.-. 

4 

i I 

2 

' 3 

5 


Tamip ... 

5 

4 

— 

2 

3 

14 

Carrot.^.. 


• I 

— 

2 

2 

5 

Onion .. 

I 

, — 

_ 

— 

2 

3 

^per’s grass 

— * 

— i 

— 

_ _ 

I 

I 

ICncnmber . . .*.. 

3 

— 

— 

I 


4 

Salad ... 

2 

2 

— 

I 

_ 

5 

Gjarden: Strawberry .. 

— 

— 

I 

— 

— 

I 

Parsnip , , . * ... 

— 

2 ; 



— 

2 

Asparagus 

1 ' 

—— j 


— 


I 
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Oats and barley were, therefore, most frequently attacked; cabbage, 
turnip, potato, beet, wheat and rye are also subject to attacks from Agrio- 
teSi but less frequently ; the other plants may be considered as rare hosts. 

Afamea tostacea Kb. {'* gassrotflyet"'), reported for the first time in 
Sweden at Svalof on Gramineae in 1915. 

Dasyfolia tempU‘Thxibg,. {'* fjaderborst flyet verj^ rare in Sweden ; 
in fbe larvae of this lepidopteron caused great damage to 

Archangelica officinalis, cultivated as a medicinal plant at Dals-Rostock. 

Callimorpha dominula L. (" glans^pinnaren: the larvae of this le¬ 
pidopteron, very rare in Scandina\ia, caused great injury in the spring of 
1914 to young elm and ash trees near Ovesholm (Kristianstadt). 

Enarmonia prunivora: Wish. (?) mindre applevecklarenwas no¬ 
ticed for the first time near Repelycke, Ranmun, in November; 1915, on ap¬ 
ples, and, on frequent occasions, in other localities. The Station has not 
yet been able to identify with certainty this insect, which, instead of being 
identical with the American E. prunivora, might form a native varietjT 
The birds reported as harmful during the period 1912-1916 were : 
Corvus cornix h- C' krtkan ”); C. frugiUgus K (r&kan) ; C. monedula 
If. C' kajan; Pica pica L. C skatan/ Sturnus vulgaris L. C staren ”); 
Passer domesticus L* (“ gr^sparven ”) ; Fringilla montfringilla T. (** berg- 
finken ; F. coeUhs L- (“ bofinken ”); Loxia curvirosfra h. mindre kors- 
nabben ”); Pyrrhula pyrrhula ly. {'* domherren; Twdus pilaris T. ('" snos- 
katan *'); * T. merula I/. (*' koltrosten ”); Larus canus T. ('‘^fiskm&sen ”); 
Telrao migallus T- tjadern 

Among the mammals reported as causing damage were: — 

Erinaceus europeus 1 ,, {“ sgelkotten ; Talpa europa:a T- (“ mullva- 
den'"); Sciurus vulgaris ly. ("&orren'') which destroys pears, apples and 
hazel nuts; Microtus agrestis ly. akersorken; Arvicola terresiris h. 
( 4 £ vattensorken '0 ; Lemmus lemmusluf* (''fjallemmeln*') ; Lepus timidmlf, 
and L. europaeus which gnaws the bark of fruit trees ; Alces alces ly. and 
Capreolus capreolm ly., injurious.to forest trees. • 

The attacks were fiequent and serious, particularly in 1912-14, when 
the summers were v'ery hot and dry; slight and less frequent in 1915 and 
19x6, rather wet and cold years. 

The following particulars ate worthy of note : — 

Cereats, — These suffered particularly from larvae of MelolontWa 
sp. {‘* allonborren anil Agriotes Uneatm T. throughorit Sweden, but parti¬ 
cularly in the southern districts, where, in 1912 and 1913, ,Coniarinia iri- 
tici Kirby (** vetemyggan ") was. also found in abundance in the barley and 
wheat fields. More or less serious damage was done by Sipkonella {Chlo- 
rops) pumilionis Bjerk. (“ kornflugan *'); Oscimlla {Osoinis) frii ly. (*' frit- 
flugan'*) '; Hylemyia coa^taia Fall. r 4 ghroddflugan"); and larvae of 
A^ostis segetum Schiff. {** sadesbroddfiyet *'). 

Fodder Grajuneae — Amaurosoma {Cleigastra) armillatum Zett. and 
A, fldvipes Fall., whicWower the yidd in seed of PhUum by 25 

CtoveR. — Apion apricans Serbst. (*' Kloverspetviveln *') for the 
seed, and a nematode, TyUnchus devastatrix Kuhn., for the hay. 

l% 4 t 
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Cabbage and Turnip. — Phyllofrefa sp. jordlopporna; Plutella 
mamlipennisCmt, k&lmalen; Eurydema oleraceaJ^, rapssugaren "); 
Lygits pratensis L. (“ angsstinkflyetin Norrlaud : and Ckortophilct (Phor- 
bid) brassicae Bouche {'‘k 4 lflugan''). 

Carrot. — Trioza viridula Zett. morotbladloppan ”) and Psila 
rosae L. {“ morotflugan 

Beet. — BUthophaga [Okeoptomd) opaca It. ('* giilh 4 riga skimiaibaggen) 
IvEGUMinosae. — Physopiis robusta Uzel (''vanliga arttripsen"); 
Sitonalineata ly. &rtviveln **) and Grapholitha nigncana Stph. axtveck- 
lar'en 

Fruit trees — Psylla mali Schmbg (“ applebladloppan; Psylla 
sp. p4ronbladloppor ”); Aphis pomt D. G. ('* applebladlnsenespecially 
in the very hot summer of 191^ ; Anisandrm (Xylehorus, Scolytus, Tomi- 
cus) dispar F. lovvedborren; Phyllobius sp. C' lowivlarin 1912 ; 
Anihonomus pomorum ly. (appleblomviveln in 1913-1914; Cheimatobia 
bnmata L. “ frostfjariln; Argyresthia conjtfgella Zell. ('* ronnbarsmalen 
in 1916; Malacosoma neusstria It, (“ ringspinnaren 

Besides the lepidoptera aheady mentioned there were : Argyroploce 
[Olethreutes) variagana Hb. * (''vanliga knoppvecklaren''); Tmetocera oceh 
lana F. (“mindre k"'); Carpocapsa pomonella L. applevecklaren 
very common; Hyponomeuta malinellm zell. '' applespinmalen “), and 
Lyomtia clerkella 1^, {'* clerksminerarmal 

The pear trees suffered very severely from Contarinia py river a Ril. 
(" parongallmyggan ; plum trees from Hoplocampa minuta Christ. 
{** plommoiistekelnwhich reduced the crop by 20 to 80 % (as at Kivik, 
Fjalkestad); both species were very abundant in 1912 and 1913 throughout 
southern Swden. 

Berries — PUrodinea (Pteronus) ribesii Sco^ {'* storakrusbarsstekeln 
and Pristiphora appendiculaia Lep. (‘Uilla K/'), on gooseberry; Rhopa- 
losiphum lactucae Kalt. (“ mjolktistdbladlusen ”) on red currant (1913)^* 
Aniommus rubi Hbst. hallonvivdn *’) on strawberries and raspberries. 

Forest trees. — Ch&imatohia bormta In. ('* bjork frostmataren '*) 
and Coleophora fimedimlla Zelb, (bjork sackdrogarmalenvery plen¬ 
tiful, especially in 1912 ; Myehphilm piniperda I<. (“ svarta margboren ”) 
and M. minor (" mindre m. **); Dendroctonns micans Kug. (" fattebark- 
borrenand numerous species of the genera Ips and Pityogenes. 

242 - Scale Insects (Coceidae) from Asia» Africa, America and Oceania, (i), — 
NBWSTBAn, Robert, in the BttUettn of hntomolofiical Research, Vol, VIII, Pt.pp. 125-13 4, 
Eondou, December, 1917. « 

The following species are enumerated : 

1) Aspidoprodus armatus Newst., on a tree of unknown species, San 
Salvador (Portuguese Congo); 

2) A, ? glaber lyind., on the tree locally known as " mwanga Mlanje 
(Nyasaland) ; 


(I) See R Oct,, 1Q17, No, 977 and No. 244-244 of th’s' Rejim (Ed.) 
[5S4l-«4a] 
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3) A, pevtinax Newst., on a tree known as '' kalatiin the preced¬ 
ing locality ; the same scale seems to have been observed on a wild plant 
at Bangalore, Lai Bagh (South India) ; 

4) A, tricoynis Newst., on the mwanga tree, Mlanie ; 

5) I eery a aegyptiacum Dough, on young date palm, Zanzibar; this 
is the first lecord of this scale at Zanzibar ; 

6) I. maxima Newst., on tree trunk Nganiba Is., Lake Victoria 
(Uganda) ; 

7) I. seychellamm Westw., on mango, Entebbe (Uganda) ; 

8) I. sulfurea Lind., on Eranthemimi in the preceding locality, and 
doubtfully on Castilloa at Kampala (Uganda); 

9) Sticiococcus formicarius New^., on Ficus sp., Entebbe ; 

10) St multispinosus Newst., on Cola acuminata, Aburi (Gold Coast); 
a small percentage of the females were attacked by chalcidid parasites: 
on Markliamia platycalyx, Kampala (Uganda) ; 

11) Sy\ sjostedti CklL, on cacao, Aburi; 

12) Pseudococcus citri Risso, at Nairobi, Old Government Farm 
(British East Africa) ; on coffee, at Entebbe ; on an unknovrn shrub, Tero 
Forest (Uganda) ; 

13) Ps. sacchari Cklh, on rice, at Megapatan (Madras Pres.); on 
sugar cane at Georgetown (British Guiana); 

14) Ps. hy}mmcleae Cklh, host plant not stated, at Onderstepoort, 
Transvaal (South Africa); 

15) Ps, virgatns Cklh, on coEee, Nama Konkoni, Chagwe (Uganda); 
on cassava and sugar cane, Zanzibar; on French beans, Jaffopha Curoas 
and Colocasio, Aburi (Gold Coast); on oleander and a creeper called “ Sa- 
lonica Accra (Gold Coast); on cacao seedlings, Ibadan (Southern Ni¬ 
geria) ; 

16) Phenacoccus insolitus Green, on egg-plant, Saidapet (Madras); 

17) Tacchardia decorella Mask., on Anona mmicata. badly infested, 
Entebbe ; Pretoria (South Africa); 

18) Asterolecanium coffcae Newst., on cofi:ee plants in British East 
Africa and in Uganda (Nakasanje, Chagwe; Banda); heavy infection; 
a small percentage of the specimens were infected by chalcidid parasites; 

19) *h hamhisae Bdv., on bamboo, at Aburi (Gold Coast) and at 
Entebbe (Uganda); also found in South Africa ; 

20) Cerococctis hibiset Green, on egg-plant, Guntur (S. India) ; 

21) Ceroplastodes cajani Mask., on red gram, ZizypJius, Ocymnm sane- 
turn, Coirhbatore; on wild indigo, Anantapur Dist. (S. India); 

22) IngUsia chelonioides Green, on Patkinsonia acuUata, Coimbatore; 

23) /. conchiformis Newst., on Gliricidia macidaia, Aburi ; 

24) Ceroplastes actiniformis Green, on coconut, Coimbatore ; 

25) C. africanus Green, in South Africa ; on acacia, N. E. of Lake 
George (LFganda) ; 

26) C. ceriferus Anderson, on wild elm, Coimbatoie ; 

27) C. cirripedifotmis Comst., on Hura crepitans in association 


9 
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with Lecanium [Akermes) sp., Berbice (British Guiana); on I'pomoia sp., 
Georgetown; 

28) C. denudahis CklL, on a wild Solanaceae, Demerara (British 
Guiana); 

29) C. flcu$ Newst., on Ochm pulchella, Wonderboom (South Africa) ; 
on Anona, Aburi; 

30) C. personatus Newst., on Coffea liberica, Aburi ; 

31) C, quadnlineahis Newst., Kimi Is., I/ake Victoria (Uganda) ; 

32) C. mbeits Mask., on mango, Ganyon District, Chicacola (S. India) ; 
on young orange trees, Maruhubi, Zanzibar ; 

33) '^gfindae Newst., on an unknown tree, Mount Mubendi (Uganda); 

34) C. vinsonioides Newst., on coffee, Mabira Forest (Uganda) ; 

35) Puhinaria Uirkilli Green, on Zizyfhus sp., Coimbatore ; 

36) P. citpaniae Ckll., on Ficus sp., badly infested; on mulberry 
imported from U. S. A, Jamaica; 

37^ P. jacksoni Newst., on EranthcmumhicoloryK.Qmp 2 i\Q.{^geii\AQ)] 
on granadilla, Nairobi (British East Africa); 

38) P psidii Mask., on coffee badly infested, Mabira (Uganda) ; 
on the same plant at Mpumu, Chagwe (Uganda); on coffee at Kikuya (Bri¬ 
tish East Africa) and on nsambyia at Bukoba (British East Africa) ; 
on mango, Coimbatore ; on guava, Koilpata (S. India); 

39) Lecanium {Saissetid) cuneiformis Green, on Acokanthera sp., 
Mua Hills (Brit. E. Africa); 

40) L. (S.) hemisphaericum Targ„ at Eimosa (Brit. E. Africa); on 
Aristolochia, Nagunga; on Adiantum, Entebbe; on coffee, Mabira (Uganda); 

41) L, {Coccus) kesperidum U-, on banana, near Mombasa; on lemon, 
Mua Hills (Brit. E. Africa); 

42) L. {S.y nigrum Nietn., on Lawsonia alba and on cotton, heavily 
infested, Coimbatore; on coffea, Mwera (Uganda); on ornamental shrub, 
Government Farm, &bete (Brit. E. Africa); 

. 43) L. {Eulecanium) Newst., on Erythrina excelsa, Nagunga 

(Uganda); specimen heavily parasitised; 

44) L. {Ettcalymnahis) tessellatum Sign., on Malacca apple associated 
with L, wardi, Botanic Gardens, Georgetown (British Gujana); 

45) L. {Coccus) viride Oteen, on Liberian coffee, Onderneeming, Esse- 
quibo (Brit. Guiana); also observed in S. Africa; 

46) Eemilecanium imhricans Green, on Cedrela ToonUy heavily infested. 
Southern Mysore (S. India); 

• 47) Aspidiotus {Chrysomphalm) aurantii Mask., on orange,, tree, Ka- 

bete (British E. Africa); on Mount Chirinda, Melsetter (Southern Bhodesia); 
the insect was heavily infested by Nectria (?) sp.; chalcidid parasites were 
also present; a few specimens on Acacia in association with Chionaspis, 
capensis Newst., at Pretoria (S. Africa); on citrus imported from India in 
1913, in Jamaica ; on bananas, Taveuria (Fiji); 

48) A, hamelUae Sign., on apple and rose tree, Nairobi; on trunks 
of black wattle, on apple and fig., Kabete (Brit. E. Africa); 
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49) A. cyanophylli Sign., on peach, Entebbe (Uganda); on banana, 
Taveuria (Fiji) ; 

50) A. cydoniae Comst., on mango, Kal^ete, on Bauhinia, guava, rose 
shrubs, Entebbe ; on Cape lilac, Kampala (Uganda) ; on oleander, Accra 
(Gold Coast); on Nectandm coriacea, Jamaica; on fig fruit and on vine, 
Coimbatore ; on pear, Bangalore (S. India) ; 

51) A destructor Mzsk., on coconut leaves, heavily infested, but about 
70 % destroyed by a small coleopterous larva, Cochin State, Kimbalengua 
(S. India); on mango in association with Lecanium adersi Newst., and on 
stems of castor oil plant, Marahubi (Zanzibar) ; on an unnamed plant, S. 
Africa; on coconut palm, Mombasa (Brit. E. Africa); on banana, Kisube ; 
on mango, guava, screw-pine and Ceara rubber, Entebbe; on banana and 
Hevea brasiliensis, Kampala (Uganda); on mango, Accra and on Pandanus, 
Aburi (Gold Coast) ; 

52) A, {Chrysomphalus) dictyospermi Morgan, at Fort Beaufort (S. 
Africa); 

53) A, {Chrys.) ficus (Riley) Comst., on mango, Coimbatore; on Ficus 
Bp., Pemkonda (S. India); 

54) A. [Psetidaonidia] /os5or Newst., on grapevine, Georgetown (Brit. 
Guiana) ; 

55) A. orientalis Newst., in Brit. E. Africa, on tamarind fruit, very 
heavily infested, at Coimbatore; on egg-fruit, heavily infested, Guntur 
(S. India) ; 

56) A, {Chrys) rossi Mask., on Eucalyptus sp., Modderfontein (S. 
Africa) ; 

57) A. {Pseiidaonidia) tesseratus d'Emm., on Matayha apetala, 
Nectandra coriacea, Trophis racemosa, all heavily infested, Jamaica ; 

58) A. (Ps) trilohitiformis Green, in Coimbatore (S. India); on oleander 
and mango, Kampala (Uganda); 

59) A. {Chrys) triglandulosus Green, attached to scabs on Jack leaf, 
Bangalore (S. India) ; 

60) ^. {Selenaspidus) silvaticus Eind., on orange tree, Entebbe 
(Uganda); 50 % of the females were attacked by a parasitic fungus ; 

61) A. (S.) art'iculatus Morgan, on citrus imported from India, King¬ 
ston, Jamaica.; 

62) ^ Chionaspis (Hemichionaspis) minor Mask., host plant not stat¬ 
ed (cotton 1 )^ Ibadan (S. Nigeria), on Jatropha Curcas, Aburi (Gold Coast); 
on\willow trees, Drakensburg, Cape Province (S. Africa) ; 

63) Ch, deniilobis Newst., on unnamed plant, Entebbe; a large per¬ 
centage of the females were parasitised by chalcid hymenoptera ; 

64) Ch {Phenacaspis) lutea Newst., on Funtumia, Aburi (Gold Coast); 

65) Fiorinia proboscidaria Green, on citrus imported from India, 
Kingston, Jamaica; 

66) Parlatofia pergandei Comst., on the same plant in the same lo¬ 
cality ; 

67) P. zizyphus Eucas, as the two preceding cases ; - 
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68) Ischnaspis filiformis Doug, on Ficus sp. in Jamaica, on coffee, 
Mabira Forest, Chagwe (Uganda); 

69) MytiUspis {L&pidosaphes) citricola Pack., on sickly lime-tree, Accra 
(Gold Coast) ; 

70) Lepidosaphes gloverii Pack., on croton, Entebbe (Uganda), 

243 - A List of Uganda Coecidae, their Food-Plants and Natural Enemies (i). — 

CowDEY, C, C.,in Bulletin oj EntomologicalRcscafcU, Vol. VTO, Pt. 5, pp. 187-180. London, 

. December, 1917. , 

The list includes : 

1) Monopklebus raddoni Westw., food plant unknown; 

2) Icerya caudata Newst., on crotons (Codmeum); 

3) 7 . nigfocbreolata Newst., on coffee and crotons; 

4) J. seyclicllayuni Westw., on Monodora Myrisfica, Eranthenium bicolor and mango; 

5) T. stilphiirea Lind., on Castilloa rubber {Castilloa) and guava {Psidium Gnajava); 

6) Asterolecaninm hamhnsae Bdv., on bamboo; 

7) A. cofeae, Newst. on coffee; 

8) Pscudococcus hromehae Bouche, on pine apple; 

9) P$. ciiri Risso, on coffee (leaves, stems and roots), orange, lemon and cacao ; the 
root form is accompanied by an ant Acropyga gowdeyi Wheeler; 

10) Ps. virgatus Ckll., on coffee; 

11) TachaHict dec(?rellai Mask., on Anona muHcataandi^mva; parasitised by Aenasiella 
africa Gir. and Coccophagus nigropleunm Gir., and preyed on by caterpillars of Stathmopoda 
oesieetis Mtyt.; 

13) T. longiseiosa Newst., on guava. Ficus Thonningii, and Anona muHcata-, 

13) Pulvinaria facksoni Newst., on cotton; parasitised by TefrasHchus gowdeyi Cttmi.; 

14) Puh'. psidii Mask., on coffee, Ftmitmiia etastica, guava, tea, Alfernanthera versicolor 
and DoUchandrone plaiycalyx; 

15) Piilv. subtcrranca Newst., on roots of ChrysaMhemum; 

16) Ceroplasfes africanus Green, on Cajanus indices and Acacia sp.; 

17} C. ceriferus And., on coffee, Antigononlepiopus, orange, Funtumia laiifoha, Canna, 
Hibiscus, Agave, croton, Anona maricata, tea and Ficus Thonningii; 

18) C. coni or mis Newst., on Ficus sp. and Hura crepitans; 

19) C. destructor Newst., on guava: 

20) C. ficus Newst., on F. Thonningii; 

21) C. galeaius Newst., on coffee and F. Thonningii; parasitised by Neomphaloidclla 
ceroplastae Gir,, Eufytoma galeati Gir. and Scutcllisia cyanea Motsh.; 

22) C. quadrilineatus Newst., on Anona muricaia and DoUchandrone plaiycalyx; 

23) C. singiilmis Newst., on guava; „ . ■ ^ 

24) C. subdemidatus Newst., on an undetermined plant; 

25) 0 . ugandae Newst,, on Anona muricaia and Acacia sp.; 

26) C. vinsonioides Newst., on Baikiaea Eminii, coffee, guava and Cajanus indicus : 

27) TngHsia casHlloae vat, theobromae Newst., on cacao; 

28) L conchiforms Newst., on Hibiscus, A. muricaia, Acalypha, Baronga madagasca* 
fiensis and guava; preyed on by EubUmma scitula ]^nib; 

29) Ceroplastodes gowdeyi Newst., on F. Thonningii; 

^ 30) Coccus afficarms Newst., on coffee ; 

(t) See also Nov.-Dee., igii. No. 3257; B. Aug., 1913, No. 1010; J 5 . Match, 1914, 
No. 893; -R- Oct., 1917, No. 977. {Ed.) 

[S 4 S-S 4 S] 
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31) C. discyepans Green, on tea roots; 

32) C. elongatus >Sign on Alhtzzia sp and Cajanus indicus * 

33) C. hespeyidtim I, , on orange; 

34) C sender Newst., on guava; 

35) C. longulus Dougl., on GUHcidia maciaata; 

36) C. signatus Newst., on guava; 

37) C. iemdvalvat’ns Newst, on Pennisetum purpurcum and Cymbopogon citratvs: 

38) C. viridis Green, on coffee and guava; 

30) Eule'canium filamentosum Newst., on an undetermined plant; 

40) E. somermi Newst, on mulberry (Moyus)^ Tecoma stans et Dolichandrone platycalyx ; 

41) Saisseiid hemi^phaerica Targ., on ferns and coffee; 

42) S. nigra Nietn., on-coffee, Ftcus sp. and A. muricata; 

43) 5. oleae Bern., on Chlorophora ewelsa ; parasitised by Coccophagus sainfebeuvci Gir.; 

44) S. subJmmsphaerica Newst., on coffee; 

45) Shctococcus coccineus Newst., on Acacifi sp. with Ceyoplasfes suhdcmidatus Newst.; 

46) S. diiersiseta Silv , on Hybiscus, Cajanus indicus, cacao, Croton Tiglnim, A. mu- 
ncata, mulberry, Artocarpus integnfoha2yQA Dohchandrone platycalyx; prayed, on hy Euhlemma 
cosiimacula Saalm.; 

47) S. iormicarius Newst, on Ficus sp ; 

4 8) S. gowdeyi Newst., on coffee send. Haronga madagascanensis ; parasitised by Cocco- 
phagtts comperei Gir. and Epitetrastichus iigandensis Gir.; 

^.9) S. miiltispmosus Newst, on Dohchmidyone platycalyx ; 

50) Chtonaspis cassiac Newst, on Cassia floribunda ; 

51) C. dentilohis News^., on palms and Sapimn mannianum ; 

52) C. fuiUunnue Newst., on Funtumia latifoUa\ 

53) C. suhstfiata Newst., on palms; 

54) Diasbis bmsduvah Sign., on Baikiaca insignis ; 

55) D. regulars Newst , on Chlorophora excelsa ; 

» 56) Aidacaspis chianaspis Green, on S. mannianiim, Erythnna excelsa and Cassia flori'^ 

bunda ; ' / 

57) Beniichionaspis chionaspiformis Newst., on an undetermined plant ; 

58) Aspidiotiis cyampliylU Sign., on guava, palms and bananas; 

59) A. evdoniaj Comst, on guava ; 

60) A. destructor Sign, on hnnmvx, Paridaniis guava and mango; preyed on by 
Epilachm punctipennis Muls.; 

61) A. gowdeyi Newst., on Amna muricata; 

62) .-4. latantae Sign., on palms: 

63) A. t fans parens Green, on tea ; 

64) Pseudaonidia haihiaeae News!., on Baikiaea sp.; 
d5) Ps, trilobitiformis Green, on oleander and mango ; 

. 66) Selcmspidus articulatus Morg., on coffee and F, Thonmngii ; 

67) S. silvaHcus lyind., on orange; 

68) Ckrysomphahis dtciyosJ>crmi Morg., on palms, mango and rose ; 

69) Lepidosaphes becHi Newm, (= L citricola Pack.), on Citrus spp. ; 

70) L. gloveri Pack., on Citrus* nnd crotons; 

71) Ischnaspis longirostris on palms, bamboo and coffee; 

72) Gymnaspis africam Newst., on an undetermined plant. 
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244 - The Status of Introduced Coeeidi? in South Africa in 1917 (i). —- brain, 

Okas. K. and Kelley, Albert F.,in Bulletin or A'^rtculfural Research, Vol. VIII, Ft. 2., 
pp. 181-185. EoBdon, December, 1917 ^ 

The following list, compiled from data obtained tip till August, 1917, 
during the inspection of the local nurseries, gives the species introduced and 
established in South Africa. Species, such as Lecanitim bitulerculatum Targ., 
L, corni Bouche, Pulvinana betulae (L.) Sign., Diasfis rosae (Bouche), 
Aspidiotus piri Ticht. and A. ostmeformis Curt., which having been stop¬ 
ped at the ports of entry, could not establish themselves in the country, 
are not included. 

The coccids enumerated are : — 

1) leery a purchasi Mask., generally distributed throughout the Union 
but satisfactorily controlled by Novms cardinalis; 

2) /. seychellamm Westw., Durban (Johannesburg, ex. Dmban); 

3) Orihezia insignis Dough, Cape Peninsula, Port Elizabeth, East 
London and Natal Coast. Sporadic in Natal midlands ; 

4) Fseudococcus adonidum (L.) Westw., Cape Town, Port Elizabeth, 
Durban, Pietermaritzburg, Pretoria and Johannesburg. Chiefly a pot- 
plant pest; 

5) Ps. aurilmafus (Mask.), Cape Town, Graaff Reinet, Durban, Pie¬ 
termaritzburg, Richmond, Johannesbitrg and Pretoria; 

6) Ps. hromeliae (Bouche),eastern Cape Province and Natal Coast; 

7) Ps. Citfi Russo, prevalent in the Cape Peninsula, but generally 

confined to nurseries, where it appears to be Dr. MARbHAE''s variety Ps. oitri 
var. coleorum, as Coleus is chiefly attacked by it. In the same district it 
is very rarely found on citrus, being replaced by Ps. fragili^ Brain; the most 
common species in vineya*rds and gardens is Ps. capensis Brain; similar 
conditions exist in Natal, but the citrus species here is Ps. filamentosus 
Ckll., while the most common species in gardens in Durban is Ps. virgaius 
Ckll; in Pretoria Ps. citri is occasionally extremely abundant on oranges, 
but, from the majority of citrus orchards, such as those of Rustenburg, etc., 
the species is apparently, absent; the most common species in gardens in 
Pretoriads Ps. humerae Brain.; . 

8) Ps. filamentosus Ckll., Bathurst, Richmond, Pietermaritzburg 
[Citrm), Pretoria if^revillea ); 

9) Ps. nipm Mask, Cape Town, Graaff Reinet, Port Elizabeth, Ui* 
tenhage, Durban, Pietermaritzburg, Johannesburg and Pretoria; found 
only on palms in greenhouses, except at Durban, where it is occasionally^ 
found out of doors; 

10) Ps. sacchari CHL, Zulnland, Natal^Coast and Tzeneen (Transvaal), 

11) Ps. virgatns Ckll., Durban, Pietermaritzburg and Pretoria (ex 
Durban); 

12) Tylacoccus insolitus (Green), East London, Ringwilliamstown, 
and Pietermaritzburg ; 


* (i) See also No. 242 ol 11.2 s Revicse. (E'f.) 
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13) Eriococcus armicariae Mask., common in the Cape and Natal, and 
occa sionallyjoiind in Jphannesburg and Pretoria ; 

14) Asterolecanium bambusae, Bdv., Natal coast and midlands; 

15) A, variolosum (Ratz.), Cape Peninsula, Elsenbuig, Grabouw, 
Paarl, Simondium, Irene, Johannesburg, Krugersdorp, Newel are and Ca¬ 
nada Junction; 

16) Cerococcus ornatus Green, found on one occasion only on stems 
of Dozyalis cafra and Calodendmm capensts at Pietermaritzburg ; 

17) Coccus cacti Goeze, in the Botanic Gardens, Cape Town, where 
it was introduced many years ago ; 

18) C. confu$%isxapensis Green, may usually be found where Opimtia 
monacantha is abundant, e. g. in the Cape Peninsula, Albany and surround¬ 
ing districts, and occasionally in the Orange Free State; 

19) C. indicus Green, introduced in 1913 by the Queeensland Prickly 
Pear Commission to destroy Opuntia monacantha ; it is now well established 
in the Cape Peninsula, Komgha, Natal and Pretoria, and was recentlj^ re 
ceived from Mtunzini (Zululand); 

20) Lecanium hesperidum L., widely distributed and common; 

21) U elongatum Sign., Johannesburg and Pretoria; 

22) Saissetia hemisphaerica (Targ.), Cape Town, Grahamstown, Dur¬ 
ban, Pietermaritzburg, Pretoria and Johannesburg (pot plants) ; 

23) S. nigra Nietn. (S. nigrella King), Bayville, C. P. and Natal 
Coast (on Fiens spp. only); 

24) S. oleae Bern., Cape Peninsula, Ceres, Port Elizabeth, Queens¬ 
town, Stellenbosch, Uitenhage, Fort Beaufort, Durban, Pietermaritz¬ 
burg and Pretoria ; 

25) Protopulvinaria pyriformis Ckll., Durban, Pietermaritzburg 
(ex Durban) ; 

26) AspidioUis destructor Sign., Durban and Inchanga (uncommon) ; 

27) Aspidiotus fimhriatus var. capensis Newst., Port Elizabeth (on 
Cycas only); 

28) A, (DiaspidioUis) forbesi Johns., Cradock, Pietermaritzburg, 
Potchefstroom and Bethlehem; 

29) * 4 . hederae (Vail.) Sign., widely distributed throughout the Union 
and common ; 

30) . . 4 . (Hemiberlesea) lataniae Sign., generally distributed ; 

31) A. (Hemiberl) rapax Comst., Johannesburg, Louis Trichardt 
and Pretoria ; 

32) A. (Diaspidiotus) perniciostes Comst., in most centres an attempt 
has been made to eradicate this insect as soon as discovered; it has been 
reported from : — Estcourt, Frere, Hilton Road, Ladysmith, Modrleigh, 
Newcastle, Pietermaritzburg, Utrecht, Vryheid, Weenen, Wihterton, Dun¬ 
dee and Richmond, in Natal; Amersfoort, Benoni, Bethal, Boksburg, 
Boskop, Bronkhorstspruit, Ctillinan, Heidelberg, Johannesburg, Middel- 
burg, Nylstroom, Pretoria, Rayton, Scheerpoort, Standerton and Wit- 
bank, in the Transvaal; Kroonstad and Viljoen's Drift, in the Orange Free 
State; 
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33) A, transfarens Green, Natal Coast; 

34) A . iSelenaspidus) arliculakts Morgan,. Durban and Pietermaritz¬ 
burg ; an uncommon scale; the most common species of Sdenaspidiis is 
S, silvaticus lydgr. ; 

35) Chrysomphalus aurantii Mask., widely distributed throughout 
the Union ; 

36) Chrys. dictyospenni Morgan, Cape Town, East Eondon, Kimber¬ 
ley, Kingwilliamstown, Durban, Pieteimaritzburg, Barberton, Johannesburg, 
Nelspruit and Pretoria; this species is common only in greenhouses, and 
though it has been found on rose and peach, it has not yet been recorded 
on citrus in the Union ; 

37) Chrys, ficus Ashmead, common in orchards on the Natal Coast 
and in a few districts in the Transvaal (Warmbaths, Rustenburg and Nels¬ 
pruit) ; a greenhouse pest along the Cape and Natal Coasts, and also at 
Queenstown, Pietermaritzburg, Johannesburg and Pretoria ; 

38) Chrys, rossi Mask., Cape Town (reported but not well established 
here). East London, Grahamstown, Queenstown (as for Cape Town), Est- 
court, Dundee, Durban, Pietermaritzburg, Johannesburg, Pretoria, Kni- 
gersdorp, Pietersburg, Bloemfontein; 

38a) Chrys, rossi var. greeni n. var., East London and Durban on 
native trees (uncommon); 

39) Morganella maskelli (Ckll.), established at Durban on a* number 

of different host plants; reported from Pietermaritzburg; on citrus at 
Hillary; ■ , 

40 Diaspis boisduvali Sign., Durban. Pietermaritzburg and Pretoria 
(uncommon) ; 

41) I), bromelia& (Kern), Natal Coast; Kingwilliamstown and Pre¬ 
toria ; uncommon, chiefly in greenhouses ; 

42) D. echinocacti (Bouche), Graaff Reinet and Pearston, C. P. and 
other places in the Karroo ; 

43) D. {Aiilacapsis) pentagona Targ., common in the Western Pro¬ 
vince of the Cape and in most of the other large towns in the Union ; 

44) Psetidaonidia iriloUpiformis Green; Hillary (Durban) on Litchi 
{Nephelium Lit-chi) (probably ex Mauritius); 

45) Parlatoria pergandei Comst., Cape Town, Grahamstown, Port 
Elizabeth, Durban, Johannesburg and Pretoria (in greenhouses) ; 

46) P. proteus Curt., Durban (in greenhouses, uncommon); 

47) P. zizypJii Lucas, in several orchards near Durban; not common; 

48) Chionaspis simplex Green, var., Durban (on bamboo); 

49) Pinnaspis aspidistrae Sign., common in greenhouses ; 

*50) Fiorinia fiorinim Targ., Cape Town, Oraaf Reinet, Grahamstown, 
Port Elizabeth, Uitenhage, Durban, Hillary, Inchanga, Johannesburg 
(ex coast)*; in greenhouses ; . - 

51) Howiirdia hiclavis Com^., Durban ; 

• - 525) mooni Doane and Perris, Durban Botanic Gardens ; 

53) Leptdosaphes pinniformis Bouche, Cape-Peninsula, Port Eliza¬ 
beth, Uitenhage, Stellenbosch, Somerset West, Bathurst. East London 

|»44l 
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District, Natal Coast, Cape Town, Greytown, Piet Retief, Pietermaritz¬ 
burg, Barberton, Nelspruit (in citrus orchards); Cape Town, Durban, Pie¬ 
termaritzburg, Uitenhage, Johannesburg (in greenhouses, chiefly on croton 
\Codiamm] and Murraya) ; 

54) L glovm Packard, Port St. Johns and in four orchards of the 
Cape Peninsula, Stanger and Warmbaths ; 

55) Ischmsfis longirostris Sign., East London, Port Elizabeth, 
Durban, Hillary (Pretoria and Johannesburg, probably ex Durban), oc¬ 
curs on a number of ornamental plants ; at Warmbaths on citrus. 

245 - The Fluted Seale (Icerya purchasf), — Speyer, E. R., iii D^-partment of A^ri- 
cuUwe, Ceylon, Leaflet No. 3. Colombo, Ce3’’lon, March, 1917. 

So far as is knbwn India is still free from attacks of this dreaded insect. 
The island of Ceylon was also considered to be immune till, in December, 
1915, the insect was discovered on Acacia decurrens on an estate in the Agra- 
patnas (Central Province). It was, immediately after, reported from another 
estate in the same district, again on A, decurrens, and was found at Perade- 
niya on numerous specimens of Casuarina, one of which was seriously 
attacked. In August, 1916, an Acacia forest in Ambawela was attacked by 
large numbers, which, in October, were exceeded on the "estates in the 
Agrapatnas. The insect was also found on A. dealbata. It was next noticed 
that acacia plants served as hosts to the scale in the districts of Galaha 
and Upper Hewaheta, and two females were found on a citrus in the first 
of these districts. Reports from Kandy show that, though other plants 
may be attacked, acacia is the centre of infection. 

Apart from the damage which may be done to fruit trees and the tempo¬ 
rary weakening oh the acacias, as a result of the holes made by the insect, 
there are other plants in the island which it is important to protect from its 
attacks. 

Although controlled by a fungus, Cephalosporhm, during the north-east 
monsoon in the districts*of Ambawela, Hewaheta and Galaha, and, it seems, 
before this monsoon in the Agrapatnas, the insect increases very greatly 
during the other periods. There are native lady-birds which feed on the 
scale at Paradeniya and at Ambawela, but, at present, they are few in num¬ 
ber. The chances of its spontaneous, natural extermination are small, and 
for some time yet an increase is to be expected. 

To control the pest before it touches economic products, a full knowledge 
of its distribution is urgently required. It may stiU be sufiiciently localised 
for radical extermination to be possible. If it be more widely distributed, 
radical extermination might be used in the worst centres, while ladj^'-birds 
imported from South Africa or Australia could be distributed to all outly¬ 
ing localities with a view, at least, of keeping the scale within bounds. 

246 - Observations on Lepidioia frenchi Black, A Sugar Cane Pest in 
Queensland {i}*— Jarvis, 'S;Dmmn,inQimmtandB%manoj Sugm Experiment Sta-- 
Hons, Division of Entomology, Bulletin No. 5, pp. i-ij., i pi. Brisbane, 1917. 

Although rather less injurious to sugar cane than the grey-back 
cockchafer {Lepidioia alhohirta Water) (2), I. frencU Black may, from an 

(i) See also B. August, 1915, No. 874; R, Sept., 1916, No. 1048. —- (2) See also 
B. Dec., 1916, No. 1343. {Ed.) 
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economic point o£ view, be considered as holding second place among 
the Scarabaeidae which attack this crop in northern Queensland. 

The coleopteron, which normally lives at the expense of the root 
system of the native cereals and other herbaceous plants, shows a marked 
preference for sugar cane. An invasion of the insect, the importance of which 
is worthy of note, was reported at Meringa (District of Cairns) in April, 
1917. While ploughing red volcanic soil there were collected from 50 
chains of furrow, within a few hours only, 186 larvae of the second stage, 
representing 2 418 larvae per acre, 4 , e. an average of 0.85 per stool of cane. 

Considering the affinitj^between L. franchi and L. cdbohirta, the excessive 
abundance of the insect in question, its varied diet, its frequent appearance 
in sugar cane plantations and its preference for this plant, the author has 
collected in his paper the observations made up to the present on the life 
cycle of the insect and its habits. 

247 - Common Pests of Fruit Trees in Ontario, Canada. — Caesar, eawson, in 
Ontario Department of Agriculture^ Ontario AgHcultural College^ Bulletin 250, pp. 1-55, 
figs. Toronto, Ontario, July, 1917., 

No attempt is made in this bulletin to discuss all the insect pests of 
fruit trees, but only the most common and the most to be dreaded econo¬ 
mically. The description of, each insect is followed by information concern¬ 
ing its biology and the most efficacious means of control.* 

Appeetrbe. —'Codling moth {Carpocapsa pomonella'h .): Lesser apple- 
worm {Enarmonia prunivora Walsh); Apple maggot {RkagoJeUs pomonella 
Walsh); i^ruit-tree leaf-roller {Tortrix argyrospila Walker ; San Jose scale 
(Aspidiokts perniciosus Comstock).; Oyster-shell scale ^Lepidosaphes tilmi 
Bouche); European grain aphis {Aphis avmai ); Rosy aphis {A, \sorhi] 
malifoliae ); Apple leaf-aphis (A. pond); Woolly aphis {Eriosoma lanigera 
Hausmann); Mirids or leaf-bugs [Heterocordylus malinus Reuter, Lygi- 
dea mendax Reuter, Neurocolptts nuhilns Say and Paracalocoris colon Say) ; 
Apple tent-caterpillar [Malacosmna americana Fabricius); Forest tent- 
caterpillar (ilf . disstria Hubner); Fall canker-worm {Alsophila pometaria 
Harris) ; Spring canker-worm [Paleacrita vernata Peck); Bud-moth [Tme- 
tbcera ocelhma Scjiifermtiller) ; Cigar case-bearer {Coleophora flckherella 
Fernald); Pistol case-bearer (C. malivofeUa Riley); Green fruit-worms {Xylina 
spp.); White-marked tussock-moth {Hemerocampa lencostigma Smith and 
Abbott); Fall web-worm {Hyphantria cuma Drury) ; Buffalo tree-hopper 
{Ceresa bubdus Fabricius); Round-headed apple-tree borer {Saperda Candida 
Fab.); Plum curculio {Conotrachdus nenuphar Herbst.); Red spider 
chus pilosusiff. mylilaspidis Riley?]) Fruit-tree bark-beetle or shot-hole 
borer {Eccoptogaster rugulosus Ratzeburg). 

Pear tree. — Pear psylla [Psylla pyricola Forester) ; Pear slug 
campoides limacina Retzius); Pear-leaf blister-mite {Eriophyes pyri Pa- 
gei^techer); Carpocapsa pomonella; Xylina spp. ; Tmetooera ocellana; 
CoUophom fiatchereUa; Tortrix argyrospila; Hemerocampa leucosUgma ; 
Hyphantria cunea; Mdacosoma americana^ M. disstria; Aspidiotus per- 
niciosus ; Lepidosaphes ulmi ; Eccoptogaster rugulosus. 
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Peum tree. — Conotmchelus nemtphar ; Tetranychus pilosus {T, my- 
tilaspidis ?) ; Xylina sp. ; Tmetocera ocellana ; Coleophora fletcherella; 
Tortrix argyrospila ; Alsophila pometaria ; Paleacrita vernata ; H&merocampa 
Imcostigma ; Malacosoma americana ; M. disstria ; Ceresa huhalus ; Aspi- 
diotus perniciosiis ; Lepidosaphes itlmi. 

Cherry tree. — Cherry fruit-flies {Rhagoletis cingulata Loew and R. 
fmsta OvSten Sacken) ; Cherry aphis {Myztis cerasi Fabricius); Eccoptogaster 
rugtdosus ; Tmetocera ocellana; Tortrix argyrospila ; Alsophila pometaria; 
Paleacrita vernata ; Malacosoma americana ; Ceresa bubalus ; Aspidiofus 
perniciosus ; Eriocampoides limacina ; Conotrachelus nenuphar 

Peach tree. — Peach-tree borer {Sanninoidea exitiosa Say) ; Sesia 
pictipes Grote and Pobinson ; Xylina sp-p.] Tmetocera ocellana; Malacosoma 
americana ; M. disstria ; Xspidiotus perniciosus ; Conotrachelus nenuphar, 
Eccoptogaster rugulosus. . 

248 - Three-Lined Fig-Tree Borer. — Horton; J. R, iu the journal ot Agricultural 
Research'^ Vol. XT, No 8 , pp. 371-382, pi. 35-37. Washington, D. C., November iq, 
1917. 

The adult three-lined fig-tree borer \Ptychodes irilineat-us T.) does con¬ 
siderable damage to fig-trees (Fictis Carica) in Che south of the United States 
from Florida to Houston, Texas, and from South Carolina to the Gulf. It has 
also been reported from parts of Mexico, British Honduras, Nicaragua, 
Costa Rica, Guatemala, Panama, the West Indies, Columbia, Venezuela, 
and Tahiti. 

The adult causes some injury by feeding on the fruit, leaves and bark 
of the trees, and by ovipositing in the bark, but the greatest amount of dam¬ 
age is done by the larva. The larva mines into the larger branches and 
trunks of the trees and feeds upon the wood for a period varying from three 
months to a year. The insect lives both in dr3^ and in green wood, and spe¬ 
cimens have lived for two or three weeks in wood other than fig. It appears 
to prefer partly dead wood which has lost some of its sap to healthy green 
wood, and, therefore, chiefly attacks trees or branches which are injured 
or diseased. 

A detailed description of the life-cycle and habits of the borer is 
given. 

As the adult does not, as a rule, la}" its eggs in the perfectly sound limbs 
or trunks of the'healthy trees, it is most important to keep the trees in the 
healthiest condition possible. The larger branches and.trunk are the parts 
particularly susceptible to attack. Bruising the bark, breaking the limbs, 
and all kinds of disease should be carefully guarded against. If a branch 
be accidentally broken it should be cut off at its base immediately and the 
wound painted several times with a mixture of coal-tar and creosote. Infest¬ 
ed branches should be cut off and burnt, as the borers will complete their 
development even in perfectly dead wound, and, later, attack other trees. 
Prunings should be destroyed and never left in or near the orchard. Frozen 
branches should be cut off, diseased or bruised bark removed, and the 'wounds 
suitably painted. 

Trees heavily infested in the bark, which can no longer be saved, 
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should be cut down, and every scrap burnt. The same should be done with 
badly damaged or dying trees, and the shoots which spring up from the 
roots of old fig trees. 

In certain cases the eggs may be dug out with a knife or an awl; in 
this case it is necessay to be able to recognise the egg punctures and eggs.. 
In small orchards oviposting may be largely prevented by protecting the 
trunk and larger branches with wire-netting, which should be left on all the 
year. In some cases the borers may be killed by inj ecting carbon bisulphide 
into the tunnels and plugging the openings with putty, but this method 
is impracticable when infestation is severe and well advanced. 

, 249 - Oscinosoma discreium, a Dipteron Observed in the Fruit of Wild Figs, in 

Italy. — SiLVESTRi, F., in Bollettino del Laboraiorio di Zoologia generate c agrarta della 

R, Sciiola sitperiore d\A^^ricoUura in Porfici, Vol. XII, pp. 147-15 i, figs. I-|X. For* 

tici, 1Q17. 

While stud3dng another dipteron —• Lonchaea aristella Beck. — the 
author frequently found in the flowers of the wild fig tree, eggs andr larvae of 
Oscinosoma discretum Bezzi in litt. jP^am. Chloropidae). He describes the 
life history of this species, observed hitherto near Portici and Resina (pro¬ 
vince of ISTaples), so that it may be distinguished from L, aristella and the 
larvae of other diptera attacking the fruit of the wild fig. 

The insect lays its eggs under the scales of the eye of the ripe flowers 
and, though rarely, in the ripe second-figs, by placing them horizontally as 
does L, ansi lla. In one fruit may be found numerous eggs — ihore than 
100 ~ of 0 . discretum alone or together with those of X. aristella. The 
newly-hatched larvae penetrate to the inside of the fruit and feed on the 
remains of the decomposing flowers and on the parenchyma of the wall of 
the fruit itself. When fully developed .they leave the flower, whic has usually 
fallen to the ground and pupate a few inches below the surface. Bike 
i. aristella this species takes about 20 days to develop from the egg to 
the adult stage. ^ 

Although the eggs and larvae of O. disctetum were abundant in tbe ripe 
flowers in June and July, 1917, and all the pupae produced perfect insects 
at the end of July or beginning of August, neither the eggs nor larvae of 
the species were found in many figs of the wild tree, during the rest of Au¬ 
gust. It was only on the 4th. September that the author found a few eggs 
of 0 . discretim in ripe second figs picked near Resina, whereas, in the same 
second figs, larvae of X. aristella were present in enormous quantities. So 
far, the author has'never found eggs of 0 . discretum in figs of the good 
varieties, and, having found the eggs and larvae of the dipteron only in 
the flowers and ripe second figs, he doubts whether fhis variety lives nor¬ 
mally in any other way. This must be settled by later studies; for the 
moment it is certain that 0, discretum exists in abundance in the ripe flovrers 
in June and July. 

'' p ■ > 
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250 - The Agricultural Wealth ol the New Hebrides. — eargeau, t. (President of 
the French Agricultural Syndicate of the New-Hebrides), in the Revue agricoU, Or¬ 
gans de la Chamhre d*Agriculture de la Nomelle Calddonie, No. 54, pp, 31-52. Noumea, 

.The chief crops of the New Hebrides are cofee, cacao, copa, cotton and 
maize. Under present conditions these are the only, remunerative ones. 
Kola, vanilla, pepper, spices of all kinds, manioc, the most varied textiles, rice, 
sorghum, banana, etc., yield as good crops as elsewhere, but the quality of 
the labour and economic reasons, do not, for the moment, allow these 
to be grown advantageously. 

This, however, does not apply to cofee of which the hardy species re¬ 
cently imported from the Congo through the Botanical Garden of Java, 
give great promise. f 

‘ Cacao, of which large plantations were formed when hemileia made 
its appearance in 1913, has given remarkable results. The cacao of the New 
Hebridesisinno way inferior in theobromine and butter content to any of 
the best varieties on the European markets. 

For the moment copra holds the first place in commercial value among 
the products sent from the New Hebrides. 

Cotton gives excellent results both in quality and yield, but growers 
seem to be taking less and less interest in this crop which requires much 
labour for picking. Certain estates which were under favourable conditions 
in this respect have made very large profits. 

Maize, although satisfactory, will never be grown to any but ajiiuited 
extent on account of heavy freight and the few markets available. 

Sandal-wood grows wild in certain parts of the islands. For four yearn 
it has been subjected to intensive cutting, which, in view of the impossi- 
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bility of regulation, shows it will be ruined before long. There are other 
valuable woods which are not exploited owing to lack of labour and capital. 

The following table shows the comparative value of the agricultural 
products exported fro m the New He brides from __ 


rgi4 


1915 i 



lbs. 

£. s, d. 

lbs. 

£. s d. lbs 

£. s. d. 

Cocao .... 

97 231 

3 ^ 07 -i 7 - 5 

173 652 

1 

5621. 8. 2 1 9504774 

19063.17. 5 

Coffee . . . 

33 t S41 

10742. 5.10 

833851 

269Q4. 4. 713594079 

19231. 8. 7 

Copra . . . 

7 349 185 

66085.10. 8 

9 017252 

81082.13.11 1 3 184332 

S2600. 8. 3 

Cotton ... 

I 524 036 

13701- 4. 3 I 

i 3 486131 

31347.17 5 S62302 

34730. 7.10 

Maize . . ! 

I 025 235 

22593.11. 9 ' 

' 3 333 965 

8994.8.4: 412 756 j 

7582. 8. 9 

Saudal-woccl 

225 S69 

2843. 9. 0 : 

236 339 

- 2989.lO. 0: 301790 

4345.10. 2 

Total 

1 _ i 

1 1 

I 19076 . 14 .il 


157033 . S. 3 — 

167554 . 1 . 0 


Almost all the exports rise from year to year, and there will be a consi¬ 
derable increase in 1917. 

It should be noted that aU these results were obtained in spite of the 
lack of agricultural mstruction, with most primitive tools and without the 
aid <?f agriculturistsUnd chemists as is the case in other countries. Under 
present conditions, if there is sufficient labour, it may be estimated that, in 
1920, the products will amount to: 1 500 metric tons of cacao, 6 000 of 

copra, 1000 of cofiee, 3 000 of cotton and 2 000 of maize, without count¬ 
ing other produce, such as shells and costly woods* . 


251 - O^mbmia affinis, a Small Fish Very Useful for the Destruction of 
Mospito Larvae. — Raveret-Wattel, C., in the Bulletin de la Societi Nationale 
d^Acclmedaetim de France, No. 12, pp. 445-451. Paris, December, 1917. 

Gamhusia^ affinis Baird and Girard is a very small fish (the largest speci¬ 
mens rarely attain a length of 5 cm!) belonging to the family Cyprino- 
dontidae, which closely resemble Cyprinidae in outward appearance, but 
are differentiated by several characters, notably the presence of teeth; 
many of them are ovoviviparops, as is^e genus Gamhusia (i). 

The Gambusias are of no value as food, but are of great utility as their 
food consists almost wholely in mosquito larvae, of whichthey destroy great 
numbers. They are the best fish as destroyers of mosquitoes as they live 
at the surface of the water (whence the name oftop minnows given "in 
the United States) and they can live in watet so shallow as to be uninhabi¬ 
table for other species; large numbers of this feh are often found in ponds 
where the mud is,.at times, only covered by 3 cm, of water. 

The fish breed easily, on account of their hardiness and the fact that, 
as they are born in an advanced state of development, they are less exposed 
to various dangers. Experiments made in New Jersey have shown that 
not only are they easy to breed, but they constitute a hitherto neglected 
means for controlling mosquitoes wherever the water is^ sufficiently warm, 

, (i) tht 0! Gmhusiak derive^ from ** Gambvsma ”, a Cuban word meaamig a very 

maUotvroTtUmohltci. {Author], ' ’ 
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252 - The Digestibility of the Dasheen.— langworthy, c. r. and holmes, a. D,,in v. s, 
JjepaHmcni of Agncullnrc, liullciin No. 612, pp. it. Washington, Nmember 8,1917. 

The dasheen and other varieties of the taro {Colocasia esculenta) was 
till recently very little known in the United States, but of late the Depart¬ 
ment of Agriculture has given much attention to the selection pf varieties 
suited to warm districts where the potato does not do well. 

The edible part consists of a large central root, which may weigh from 
I to 5 lbs., or even more, and by numerous small tubers about the size of 
sweet potatoes. The dasheen may be cooked in several ways, like the potato, 
and has a pleasant flavour. As the literature on the subject gives no informa¬ 
tion on the digestibility of this food, the Department of Agriculture car¬ 
ried out feeding experiments on strong, healthy men on a simple, but mixed 
diet. The results were: — 


Digestibility of the Dasheen. 


1 

- i 

Protein 

Fat 

Carbo¬ 

hydrates 

Ash 

I 

Unripe roots and tubers (average of 6 expe- • 
rknents).".! 

799% 

i 96.2 % 1 

97-5% 

794% 

Ripe roots and tubers (average of 10 expe- 1 
rimeiits). . j 

80.8 

j gs.t 

97-6% 

78.4 


The average amount of food eaten daily per subject in all the experi¬ 
ments was 1733.4 gm., giving 1313.6 gm. of water, 41.2 gm. of protein, 
129.4 gm. of fat, 230.6 gm. of carbohydrates and 18.6 gm. of ash. The 
amount of dasheen eaten per man per day varied from 376 gm..to 731 gm. 
with an average of 547 gm. In no case did such large quantities of 
dasheen cause physiological disturbances. The results show that the carbo- 
hydiatesof dasheen, which form one of its principal constituents, have a 
digestibility which may be compared with that of the potato (99.0 % accord¬ 
ing to Bryant and Miller, 92,4 % according to Rubner, 99.6 % accord¬ 
ing to CosTANTiNiDi). There is no perceptible difierence between the digesti¬ 
bility of ripe and unripe dasheen. In conclusion, it may be said that da- 
* sheen forms an excellent food. 

253 - Hygienic Disadvantages of Using Dime in Breadmaking. — See No. 344 of 
this Review. 

254 - Studies and Investigations of the Imperial Institute, London (i), — Bulletin of the 

Imperial VoL XV, No. 2, pp. 177-184, 198-270. London, April-Jtme, 1917. 

Production and uses oe rice. — An article on the cultivation and 
preparation of rice was published in previous numbers of the Bnlhtin of the 
Imperial Institute (Vol. XI, p. 634, 1913; Vol. XII, p. 85,1914), in which 
the varieties of rice, methods of cultivation and preparation, pests and di¬ 
seases, were described and an account given of the production of this cereal 
in the British Empire. The article under review deals with the production 

(i) See also R. January, 1918, No^ 5. 
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md commercial movemeiat of rice, esx)ecially in the British Empire, and 
the tise of rice and its derivatives. 

The production of rice, as shown by official estimates, for nearly all 
the riee-growing countries is given in the appended table. The chief omis¬ 
sion is Chiija, for which figures are not available. 


World*s 'production of rice. 


Country 

Production 
(Cleaned rice) 
tons 

Country 

Pioduction 
(cleaned rice) 
tons 

India ... 


Bokhara and Khiva . . . . 

40 000 

British India (1916-17) . . - . 

34 079 000 

Persia ^ . 

250 000 

Native States. 

I 000 000 

Mesopotamia. 

30 000 

Ceylon ** (1915).* 

172 000 

Siam * .... 

2 500 000 

Malaya **. 


Dutch East Indies 


Straits Settlements. 

35 000 

Java and Madura (1914) . . • 

3 494 000 

Federated Malay States (1913) 

46 000 

Sumatra, etc'.. 

750 000 

Kelantan. 

35 000 

French Indo-Chiua * . 

3 500 000 

Perils. 

7000 

Japan (19x6). 

8 177 000 

British North Borneo ** (1914-15) 

9 800 

Korea * (1916) . . 

I 758 000 

Hong Kong **. 

15 000 

Foimosa * (1914). • . • i 

647 000 

Fiji**. 

9 000 

Philippines’^* (1915) . . 

491000 

l^ypt** (I 9 I 4 -L 5 ) . 

366 000 

Madagascar * . . . . . . 

450 000 

Uganda •*. 

1 100 

United States (1916) . . . 

520 600 

Nyasaland (191b). 

} X 300 

Mexico ** (1914) . 

15 000 

British Guiana ♦ (i 915) . . . , . 

! 41000 

Guatemala** (1916). 

7500 

Trinidad ** . . . . .'. 

i 1700 

Butch Guiana ** (1914). • • • 

3000 

Italy * (1916) . 

5 320 000. 

Ecuador** (1917) .. 

15 000 

Spain * (1916) . 

1 " 149000 

Peru** (1915-16) . 

40 000 

Bulgaria ** (1912) . 

! 3 000 

Brazil * ,. 

250 000 

Greece**. 

1 1200 

, Argentina** (1916). 

7000 

European Russia ** (1913) . . . 

256 



Transcaucasia and Russian Tur¬ 


Approximate WorhVs total (for 


kestan ** (1914) . 

170 000 

countries listed). 

40 *X 009 


♦ Exporting countries, in which production exceeds consumption. 

*^*Xmporting countries, in which consumption exceeds production. It is doubtful to 
which category the countries without any mark belong. 


Tapioca starch from Rhodesia. —• Cassava or manioc {Manihot 
idiUssima), from the roots of which tapioca and tapioca starch are prepar¬ 
ed, has been grown for several years at the Agricultural Experiment 
Station, Salisbury, Rhodesia. The plant does very well there. The roots 
when fed to stock produced no ill effect. Some of the starch, prepared 
experimentally at Salisbury was sent to the Imperial Institute to be exam¬ 
ined ; it gave the following analysis: — 

S^isture 14.4 % i i>roteins 6,1 %; fat 0.15 % ; starch 82.8 % y ash o.s % ; fibre and mat- 
, ter soItd>le in water, nil, 

A firm of importers stated it to be of good (Quality and valued it at 
£ 28 per ton, ex quay tfiverpooh .Another firm considered it of mediitm 
qtsality and valued it at * ao to £ 25 per ton. deliyeied in Dundee. 
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The EIME fruit in Nigeria. — The lime tree {Ciims medica var. acida) 
occurs in most parts of British West Africa, and in some places has become 
naturalised. The fmit is used to some extent locally for the preparation 
of lime jtiice, but there is no export trade in .either the fruit or its 
products. 

The possibility of utilising the fruit has been investigated b^’ the Govern¬ 
ment Chemist at Tagos, who sent to the Imperial Institute for examination 
fresh fruit, distilled oil of limes, and a sample of citrate of lime. The fmit 
was found rather small (i to i ^/g inches in d.ianieter), but sound and 
of good quality. There is a very small demand for them on the English 
market. Anal^^sis showed them to contain : — 


Percentage of jtiice to fruit .. 57.4 

Total solids in juice • • • . 10.6 gm. per 100 cc. 

Citric acid in juice. 8.2 gm. per 100 cc. 

Purity of jtiice (ratio of add to total solids) . . 77.0 

Percentage of citric acid in entire fiujt. 4.4 


To prepare the 'oil with the ripe fruit, the juice,, skin and pulp, are di¬ 
stilled in steam separate^^ and the distilates mixed. The average 3deld 
was 0.17 % of the whole fruit. The oil, of a pleasant odour and good 
quality?’, was similar in character to the Italian oil distilled from Ciirvs 
Limetta: — 

specific gravity at 15® C., 0.8946; optical rotation at 20® C‘» + 34 ® 4 *; refractive index 
at 21® C., 1.^815. 

The citrate of lime was prepared from the concentrated lime-juice in 
the ordinary way. The yield of juice varied from 6 to 7 fluid oz. per lb. 
of fi uit, and the yield of citrate from 0.55 to 0.6 oz. per lb. of fruit. The sam¬ 
ple examined contained : — 

Moisture 4.9 % ; citric acid 70.6 %; calcium carbonate 1 %. 

It was Stated to be of excellent quality and certain of a ready sale. 

Pistachio nuts and their cultivation. — The pistachio tree (Pf 
staoia vera,'lAnn,) a native of Syria and Persia, is cultivated throughout 
the sub-tropical Mediterranean region, as well as in the Caucasus and in 
several parts of western Asia, Its climatic requirements are similar to 
those of the olive. In its original habitat it may occur at altitudes of 3 000 
feet. It prefers light soil, but will grow well in any that is not too damp. 
It is resistant to wind and can withstand a few degrees of frost in winter, 
but requires a high summei temperature in order to frait plentifully. .It is 
commonly held to yield a good harvest only in alternate years. It gives 
the best results in Tunis, and especially in Sicily, where, in \dew of the 
rapidity of its growth, it might be much more widely cultivated than it is. 
It may be propagated by sowing, grafting or budding. Budding is the 
most common method, as by this means the tree may bear fruit after 2 or 
3 years. Plants grown from seed only bear fruit after 6 or 8 years, and, 
as the tree is a dioecious Anacardiaceae, it is impossible to foresee whether 
it will be productive (female). About Vio of the plants are male. Grafting 
is carried out on other species of Pistacia, giving more resistant trees which 
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do well where P. vera from seed would not succeed; thus, grafted on P. 
Teyebinthus (grown from seed), it will give plants that will hear fruit in 
Central [France. Once established, the pistachio needs little attention, 
but ’fertilisation must be assured. As a rule one male tree is required to 
every 4 or 6 female trees, and the distance between a male and female tree 
should not exceed 20 yards. A male graft may be grown on a female tree, 
or buds from both kinds of trees inserted in the same stock. 

It is probable that the cultivation of the pistachio could be consider¬ 
ably extended. It grows readily in Cyprus, w’^here it is commonly budded 
or grafted on P. TereUnthus and P. Lentiscushwt does not produce w'ell owing 
to the scarcity of male plants. In the East the fact*that the plant is dioe¬ 
cious is not sufficient^ appreciated. The tree could probably be grown in 
India, and its cultivation might be successful in the southern hemisphere, 
for instance in Australia and v^South Africa. 

Pistachio nuts are an important article of commerce; the imports 
into France (mainly from Russia and Turkey) in 1913, were 4280 cwt., 
and the exports were 3 517 cwt., i Q82 of which went to the United States, 
the total value being £ 42 888. The composition of the kernel is: — 

Water 7.4 % ; crude proteins 23.7 % ; fat 51.i % ; (jarbohydrates 13.0 % ; cellulose 2.3 %* 
asli 3.3 % ; food units 197*5* 

The oil extracted from the kernels has the following constants: — 

specific gravity at 150 C 0.9183 ; saponification value 191,0-191.6; iodine value 86.8- . 
87.8 % ; solidifying point of fatty acids 13-14® C. 

Wax i^ROH Ceroxyhn andioolum. — This palm occurs only in western 
tropical South America, where it is very abundant. The wax, obtained from 
the leaves, is used in Colombia for making caudles, but has not yet been ex¬ 
ported, A sample of fine powdered wax of a pale straw colour examined at the 
Imperial Institute, and the wax obtained after purification, show'ed the fol¬ 
lowing composition and characters : — 

Moisture r.5 % ; ash 0.6 % ; wax 92.0 % ; dirt (matter insoluble in carbon letia- 
chloride) 45 % J specific gravit3^ at 15® C. 1.018 ; acid value 19.8; saponification value 
73,7 - 104.4; iodine value 32.8 % ; melting point (open tube method) 93® C. 

The purified wax is similar in character to carnauba wax {Co'pernicia 
cerifera), which is obtained chiefly from Brazil, and the candelilla m^ax 
{Euphorbia sp.), imported from Mexico, but has a higher melting point (that 
of the two others is <^4® C, and 70-720C. respectively). It would be readily 
saleable at about^ the same price as these two waxes,, which before the 
war, fetched from £ ’5 to £ 9 per cwt. in the United Kingdom. 

The wax must be purified before export. The following method is 
recommended b^^ the Imperial Institute. The crude waxrdust is placed in a 
canvas or calico bag and immersed in boiling water, the bag being weighted 
to keep it below the surface. The melted wax rises to the surface, where 
it is allowed to cool. When cold, the wax is powdered and dried. It is 
then melted at a gentle heat (not more than xio^ C. and not longer than 
necessaty), aUowed to solidify and the lower dark layer cut away, and 
either, sold sep^ratdy or repurified with the next batch. 
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255 - Electrical Stimulation of Crops. — Birks, l. and davis, o' d., in tu journal of 
AgficuUvre^Nev. Zealand Oeptirinmit of A^n'cultiire, Jndmtne\ and Commerce^ Vol. XV, 
No. 4, pp. 1P5-190, 2 WeUinRton, October, 1917. 

New Zealand possesses large supplies of hydro-electric power and is 
in a particularly favourable position to apply this power to cultivation. 
Preliminary experiments have been made at Christchurch. The first was 
carried out in a greenhouse 80 feet X 30 feet in which i 400 tomato-plants 
were set out. The house was fitted with lamps, hung 2 feet from the ground, 
which were kept alight from 9 p. m. till 5 a. m. As the plants grew the lamps 
were raised, until they were finally covered by the tops of the plants. At 
the beginning of the experiments the steam-pipes had gone out of order and 
many plants had been injured by a severe frost before the heating appara¬ 
tus could be repaired. The plants recovered rapidly and gave a very heavy 
crop, ripening relatively earlier than those of another glasshouse, where the 
plants, which were not attacked by frost, were grown under similar condi¬ 
tions but without lighting at night. 

A second experiment was carried out to test the possibility of protect¬ 
ing fruit trees against frost by means of 250-watt radiator lamps suspended 
in the centre of the tree, near the fork, and turned on during the nights when 
frost was to be feared. Three rows of 8 trees each w^ere used for the experi¬ 
ment, one bf pear-trees and two of mixed apples. The radius of action of 
the heat of the lamp was found to be approximately i ft. below the lamp, 
4 ft. above it, and 3 ft. all round it horizontally. There were many frosts, 
two of which were ver}^ severe. Electric heating did not appear to have 
any effect on the pear-trees, but the apple-trees gave a heavier crop and ri¬ 
pened fully- a fortnight earlier than those which were not heated by elec¬ 
tricity. 

The cost of installing electricity for stimulating crops in glasshouses is 
not prohibitive, working out at about 10 to 20 % of the actual present capi¬ 
tal and interest and depreciation cost of the glasshouse. The use of electri¬ 
city for stimulating plant growth would be very valuable, especially lor 
early crops. 


CROPS AND CUETIVATION. 

256 - The Problem of Agricultural Meteorology (i)* - azzi, g., in Boiutuno del Mmstm 
di AgricoUwa, hidustfia e Commercio, Series B., pp. i-io. Rome, 1916, and in Bolhfhno 
Umm^uaU Mia Socictd Mdeorologica lialiamt Series III, Vol. XXXV, Nos. 6-7-8, pp. 25- 
32 ; Nos. 9-10, pp. 39-42. Turin, 1917. 

The principles necessary to the soLyxiON of problems of agri¬ 
cultural METEOROLOGY. Among the variations in the yields of crops those 
caused by atmospheric changes hold the first place. These changes are of 

(i) In Mirch, 1911, the general Meeting of the Delegates of the States adhering to the In¬ 
ternational Institute of Agriculture received favourably the proposal of Mr.-Loms DoP {French 
Delegate and Vice-Presideut of the Institute) with regard to the international organisation of 
agricultural meteorology, and decided to send officially the report to the President of the In¬ 
ternational Committee of Meteorology. 

In September, 1912, at a meeting of the Central Meteprological Bureau, M Shaw, ftm- 
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far greater importance than those due, for example, to the use of fertilisers, 
to cultivation, etc. For this reason studies aiming at reducing the dam¬ 
age done by meteorological factors deserve the greatest attention. The 
author has drawn up a very detailed scheme which permits the damage 
caused by weather to be reduced with certainty, by favouring a more rational 
adaptation of the various-crops to the climates of the different districts. 

Three principles are required for the solution of problems of agricul¬ 
tural meteorology: — i) a knowledge of the critical period; 2) phenological 
maps ; 3) weather charts. 

Critical period. — From germination to harvest the plant undergoes 
great modifications which change its form and structure, so that its require¬ 
ments, even with regard to the various meteorological factors, vary during 
the growing period. 

The critical period with regard to rain'' is the interval, more or 
less long, of the growing period during which the plant has an absolute need 
of a certain minimum quantity of water. If, during the critical period, the 
total rainfall is below the minimum required for the normal growth of the 
plant, the harvest will be poor, even through there be abundant rain during 
the rest of the growing period, and, inversely, if during the critical period, 
the needs of the plant are satisfied, the harvest will be plentiful, even though 
the rainfall during the rest of the growing period be scarce and badly 
distributed. ^ 

The critical period of cereals falls during the twenty days preceding 
earing. If, at this moment, there is not sufficient rain to keep the mois¬ 
ture of the soil above a certain limit, the grain harvest will be seriofisly 
compromised. 

What has been said for rain may be repeated for all the other factors. 
A plant may, therefore, have more than one critical period, those of rain, 
frost, temperature, clouds, etc. One or all of these periods may assert it¬ 
self and assume importance according to the local conditions of the climate. 

The necessity of a detailed physiological and meteorological examina¬ 
tion is thus obvious when it is desired to ascertain with exactitude in each 
district the cause of a failure in the crops and the requisite remedies. 

Phenological maps. — In a certain number of stations in different parts 
of Italy the average date is calculated when the peach, for example, flowers, 
and the data obtained is marked on the map at points corresponding to 
the various stations. All the districts, in which flowering occurs in the 
same decade are included in one zone and the various zones marked in 
different colours. This gives the phenological niiap of the flowering of the 
peach tree. 

The critical periods referred to above always coincide with some phase 
of growth {flowering, earing, etc,), that is to say, to a moment when the 


d i:it Qi tlze Liieraatioiiai Gomailttee oi Meteorology, formed a commission of 5 memljers who 
drew up a scheme of work to be submitted to the Inf emational Committee of Meteorology. 
The commission, on which were placed other technical specialists, should have met in Decern- 
-The war interrupted itAwork. (See B. Dec. 1912,No. 1605). 

- 



AGRICUI^TURAIv IVIETEOROLOGY 


279 


plant undergoes great modifications which make it vcr3^ sensitive to the 
lack of rain or to other unfavourable meteorological phenomena. Thus^ 
at the flowering stage of fruit trees, a drop in the temperature, which at 
other moments of growth would have no effect, suffices to compromise 
seriously the fruit crop. 

If the average date of the different stages in the growth of a plant (leaf¬ 
ing, flowering, ripening of the fruit) are known, it is possible to determine 
the period of the year during which the plant is particularly sensitive to the 
harmful action of certain phenomena, or particularly exacting with regard 
to humidity, temperature, etc. Thus, if the average date of flowering of 
the peach tree at a station A is February 5, the critical period of that tree 
with respect to frost will be the first 10 days of Febrary. The phenological 
maps, then, make it possible to determine the critical period. For each 
variety grown there should be as many phenological maps as there are 
important stages of growth in relation to weather. For cereals these 
are: i) germination ; 2) earing ; 3) flow^ering; 4) ripening of the grain. 

Weather charts, — In 1910, in the province of Bologna, there was no 
rain during the 20 days preceding earing, which took place on May 15 ; and 
the harvest was below the average by about 9 % cwt. per acre. On the 
other hand, there was abundant rain during the first half of April. By 
earlier sowing and the use of an earlier variety it would have been possible 
to bring the earing stage to April 25-30 so as to make the critical moisture 
period coincide with a more favourable meteorological moment. For this, 
however, it would be necessary to know at the end of October what the 
weather could be in spring. It is not possible to .make a good weather 
forecast for more than 24 hours, or, at a maximum, 48; the crops cannot, there-- 
fore, he adapted to the weather. If, however, it is impossible to foretell in 
autumn what will be the atmospheric variations at Bologna and Sciacca 
(Sicily) during the second half of April, there is no doubt that drought is 
much more frequent and likely to occur during this period at Sciacca than 
at Bologna. 

If the crops cannot be adapted to the weather, it is possible to adapt them 
to the climate, which represents the average weather and is expressed by a 
series of percentages of probability: — probability of frost, drought, storms, 
clouds, etc. 

The author applies the term dry decade ” to a period of 10 days where 
the total rainfall does not exceed 5 mm. By calculating for a certain num~ 
ber of districts over a long period (a minimum of 20 years) the number of 
times a certain decade has been dry, and comparing these figures to 100, 
the probability of drought for this decade will be obtained. Assuming 
that, at the station A, the 2nd. decade of July has been dry 15 times in 
20 years, the probability of drought during this period at A will be 75 %. 

This percentage is marked on a map at the points corresponding ta 
the different stations. All the points where the probability of drought is 
from 70 to 100 % form’one zone, in which drought is certain; those where 
this probability is from 30 to 70 % form a second zone, and those where it 
is from o to 30 % form a third zone where drought is very rare during, the 
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decade tinder consideration. The zones are marked" in different colours. 
In this way a chart will be obtained for each decade which will enable 
the distribution of drought for a given period to be ascertained at a 
glance. Similar charts would be made for frost cold decade clouds, 
storms and mist. 

Agricultural Meteorology Stations. — The critical period of a 
plant with regard to a meteorological factor may be restricted to one or 
two decades. Taking as example the Agricultural School of Imola where 
agricultural observations are made, and the nearest meteorological observa¬ 
tory that of Bologna, about 20 miles awa^L it may well happen that, 
during the critical period of moisture for wheat, a shower may fall at Bo¬ 
logna while the drought continues at Imola, or vice vensa. A comparison 
between the phenological and biological data registered at the school and 
the meteorological data of the observatory may, therefore, lead to erro¬ 
neous conclusions. It is necessary that the biological and meteorological 
observations be carried out at the same time and place ; — the agricultural 
meteorology station, 

The author considers that an entirely new scheme is unneccessary, 
more especially as in no case should a new station of agricultural meteor¬ 
ology be built, use being made of those stations and agricultural schools 
already existing by supplying them with building, technical staff and experi¬ 
mental fields. Each station should have the following instruments : —• 

i) raiu-gatige j 

3) liygroscope ; 

3) maximum and minimum thermometers ; 

4) earth thermometers; 

5) bore for taking samples of soil at different dei3ths ; 

6) balance, oven, and accessories required for determining the moisture in thcsainples. 

How many stations are necessary ? Where environmental conditions 
are uniform, as in Russia, where similar topographical and climatic 
conditions prevail over long stretches, the number of stations may be rela- 
tivel}?^ limited. On the contrary, in Italy (as in Greece), with the excep¬ 
tion of the valley of the Po, which is fairly uniform, the country varies 
greatly, even within limited zones, so that it would be necessary to have so 
many stations that the project becomes almost impossible. 

Nevertheless, however variable the geographical distribution of 
meteorological phenomena harmful to crops maybe, ^ the nature and sig¬ 
nification of the problems of agricultural meteorology remain the same. 
Thus, in northern Italy, the district in which wheat suffers from lodging 
includes all the Po valley, but in central and southern Italy, and in the moun¬ 
tain districts, the action of rain with wind is usually discontinuous, 
oftendisappearing entirely, without any regularity, in localities sheltered 
from the wind, according to the topography,of the land. The problem, 
however, is the same in each case: — to create a wheat which is both 
resistant to lodging and a good producer. If it be assumed that wheat 
suffers from lodging in 200 stations, if In one of these a wheat with a re¬ 
sistant culm were produced* this type could be introduced with a great 
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probability of success in all the other 199 stations, wherever they may 
be situated. 

Agricultural research which aimed only at solving well-defined problems 
connected with analyses of agricultural meteorology could, therefore, be 
carried out in a relatively small number of stations if it were known at what 
points and to what extent a certain phenomenon is harmful to a given crop. 
The agricultural stations, and agricultural schools and institutes forming a 
network in all the civilised countries of the world could, if adequately fitted 
up, be used as agricultural meteorology stations. To this list might be 
added the thermo-hyetometric stations, convents, agents and directors 
of farms, etc. situated even in most distant lands, who could take obser¬ 
vations and help to solve the important problems of agricultural geography 
and meteorology. Each first class station of agricultural meteorology 
(agricultural stations and schools), together with the second class stations 
(thermo-hyetometric) and points of observation (parishes, etc.) dependant 
on it, form a fundamental principle of the system {networK}, 

Tables OF or(jwth [their meaning, construction and use in determining a 
critical period), — The data obtained in the stations are collected and clas¬ 
sified in tables of growth. Plants are modified during the passage from ger¬ 
mination to ripening of the fruit, but the modifications which occur are 
neither gradual nor continuous. There are relatively short phases during 
which the plant is greatly modified (disappearance of certain organs and for¬ 
mation of new ones); it then remains anatomically and physiologically 
stationary for a long period, till another phase takes place. There are, 
thus, phases of growth (flowering, earing, etc.) and interphasal periods or 
subperiods between two successive phases. It may be assumed that the 
structure and requirements of a plant remain constant throughout a sub¬ 
period. 

This phenomenon may be represented .bj'’ a discontinuous curve, 

• composed, however, of elements almost parallel to the line of the x joined 
by almost parallel segments to the line y. 

The growing period of cereals is divided into .sub-periods as follows; 

1) from sowing till the seedling appears; 

2) from this phase till winter interrupts growth; 

3) from this interruption till growth restarts in spring; 

4) from the restarting of growth to earing; 

5) from earing to complete maturity. 

Tor each of these sub-periods there is a special table — table of 
growth—in which are noted all the meteorological and phenological factors 
of the plant studied, as, for example : — . 

Table IV. — Wheat. Station. Year. 

Fourth sub-period — From restarting of growth to earing. 

1) Variety... 

2) Bate when growth restarted in the whole field.. *... 

3) Remarks on tillering during the 4th. sub-period.. 

By tillering is meant the emission of lateral shoots, which usually takes place in autumn, 

but which may occur in a cold, late spring, as is frequently found, in the mountains. 

Wnl 
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4) lyengthening of intemodes. 

a) day when first observed in a few plants. 

b) day when observed for the majority of the plants. 

5) Degree to which temperature, humidity, stm,etc., favoxu* or inhibit 

the growth of the intemodes.—. 

6) Date of appearance of first ears. 

7) Date of earing of the majority of plants. 

8) Development of this phase, whether uniform, rapid or slow . . . 

9) Influence of weather on earing. 

10) Duration of 4th. sub-period. 

11) Note, during the 4th, period: „ 

r) frosts. 

3) storms. 

3) drought. 

4) clouds. 

5) other meteorological phenomena. 

Note, in each case: 

a) date and dmration. 

h) intensity. 

c) damage caused to plants . 

d) effect on soil (washing, baking, cracking, etc.). 

12} Degree to which the variety grown proved resistant to adverse meteo¬ 
rological factors {drought, lodging, excessive moisture, etc.). 

13) Injury by disease or insect attacks .. 

14) Degree to which atmospheric variations favoured the appearance 

qf disease or insects . . .... 

15) Cultivation of plot during the 4th, sub-period . . . .. 


Tabi^io I. — Moisture of soil, height of plants and depth of roots* 


Mouth and day 

j Moisture of soil (%) 

Date 

of last rain 
before taking 
of sample 

Depth of roots, i 

inches 

Height of plant, 

inches 

Active 

layer 

Virgin 

layer 

Subsoil 




1 





Soil mohiure. — The periodical determination of the soil moisture 
at different depths is of great interest, increasing with the frequency 
wdth which the determinations are made. However, in view of the amount 
lof work required it is best to allow the directors of the various first class 
agricultural meteorology stations to decide for themselves the frequency 
with which such determinations shall be made. 

Besides the periodical determinations the soil moisture must be taken 
at two moments —15 days before earing, and at the beginning of this phase. 

Height of plants. — The height of the plants before earing is measured 
from the level of the ground to the base of the highest leaf, and after earing 
from the level of the ground to the tip of the ear. The day the one method, 
is rejplaced by the other account must be taken of the two factors bearing 
on the height of the plant calculated from the ground level to the base of 
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the highest leaf on one hand, to the tip of the ear on the other, as, for exam- 

72 (stem). 

76 (eai) 

The average height of 10 normal plants taken haphazard here and there 
represents the average height of all the plants. 

Depth of roots. — A lump of soil, togther 'with all the plants on it, is 
raised about 6 inches, and the depth measured on the vertical section. This 
determination is made 3 times : — 1) when growth restarts ; 2) 15 days 
before earing ; 3) at the moment of earing. 

TabeeII.— of plants and culms ; vigour of tillering; 
average weight of dry mass of plants ; number and weight of weed<>. 


Month 


and daj^ 


Grasses studied 


Number of plants with | 



j 

i 

S3 M 

§ 

u 

ll 

S 

s 

' 3 

0 

3 ! 1 

^ ^ 

3 

0 

§1 - 
” ft 

d, 

§ ! 

1 

a 1 s 
^ ! .2 

1 

i 

1 

5 


Total 

number 

oi 

culms 


•S ^ 


i 


Weeds 


I 


.a o 

•a o 


N. B, — This table must be filled in at the moment when the internodes begin to lengthen. 


1) Vigour of tillering. — This is calculated by dividing the total num¬ 
ber of culms by the number of plants. 

2) Determination of the weight of the plants and weeds. — In four diffet- 
^t parts of the plot.the plants are uprooted from about ^4 sq. yard ; the 
weeds are separated from the plant studied; the root system is removed 
and the green part left to dry; when a constant weight is obtained the value 
is entered in the table. 


Tabee III. — Number of plants and culms ; vigour of tillering ; vigour of 
earing * weight of dried mass of the plants; numbe r and weight of weeds. 


Month 

and day 

' ' Grasses studied 

Weeds 

Number of plants with 

1 Number of culms 

Weight in grams of 
dried plants 

Vigour of tillering 

Number of plants 

Weiglit in grams in 
dry condition 

one culm 

1 

1 

1 

three culms 

four culms 

1 

Total number of 
plants 

plants eating 

Cfl 

a 

*C 

- S 

% 

n 

in 

1 

1 

5^ 


] 














im 


N. B. — This table must be filled in at the end of the earing stage. 
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Tabi^k I\''. 





1 Raia | Mist ■ 

I ' " j 




1 . 1 

iaclies [duration! 7h. ish. 

i{or mm.) i 

; L 1 




Other 

Bate 

Aver- 

; 2ih. 

! age 

! _! 

Clouds 

Storms 1 

1 

meteorological 

phenomena 


I ! *" 1 

i i , ; 

I i 1 i 

, ^1 

-! 1 

; ! 

; 1 

1 1 

; 1 


The table of growth (composed of the above tables) is reproduced because 
it coutains all the material necessary to a complete study of agricultural 
meteorology. For each variety there will be a table of growth correspond¬ 
ing to each of the interphasal periods. 

BBTEmMUNATiON MB CRITICAL PERIOD. —* The yield in fruit is the 
measure by which the more or less favourable action of meteorological phe¬ 
nomena must be judged. The higher the yield the more favourable was 
the weather* during the growing period in general and the critical periods in 
particular. If the data concerning wheat at station A from 1901 to 1910 
were available the following facts could be deduced: — there is no relation 
between total precipitation and yield in grain or between 3deld and total pre¬ 
cipitation during the 1st., 2nd. and 3rd. sub-periods. If, however, the data 
on the yield and total rainfall during the 4th. sub-period are compared, a 
dir^t relationship is seen to exist., The critical rain period of wheat is,, 
then, the 4th stib-period. • 
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By limiting in this the field of research to a relatively narrow scope 
it is eas^’- to define exactly a critical period. No iniportanc phenological 
action is observed between the restarting of growth and the earing phase. 
The critical period, then, is the earing phase. At this moment the plant 
does the greatest amount of work by elaborating the enormous quantity 
of plastic substances necessaiy?’ for the formation and development of the 
caryopses and by consuming a great amount of w^ater. There is an average 
of about 40 days between the earing ^nd ripening phases. During this 
time.occurs the whole process of growth, the last phases succeeding each 
other rapidly — flowering, development and ripening of the caryopses. 

To assure a good w^heat harvest abundant rain is necessary during 
the decade, or two decades, preceding earing so that the plant may have the 
moisture necessar3?’ for rapid and strong growth. In warm countries, 
where there is a great probability of drought during the earing period, the 
critical period just mentioned is very evident and has a marked influence on 
the harvest. In proportion as the cold northern countries where rain is nearly 
al'wa3^s plentiful at the requisite time are approached, all relation between 
precipitation and yield disappears, while other critical periods arise, as, 
for example, an inverse relation between 3deld and rain during flowering. 

The specific action of all the other meteorological factors could be 
established in a similar wscy. 

The manner in which icnoweedoe oe the crjticae period, pheno- 

EOGICAE MATS AND W'EATHER CHARTS PERMITS AN INCREASE OP YIEED BY 
ADAPTING THE VARIOUS CEREAI.S TO THE CEiHATE. — When a Scale of thc 
yields has been established (r. g. for w’heat, cwt of grain per acre), it is pos¬ 
sible to distinguish the zones of good, medium and bad harvests. Thus, the 
zone of good harvests includes districts where the average yield of wheat 
exceeds 13 cwt,’ per acre, that pf poor harvests where the yield is less than 
9 ¥2 ^wt. per acre; the medium zones includes the districts with yields 
between 9 % ^3 

The aim of agricultural meteorology is to increase the zone of good har¬ 
vests at the expense of the other two. Statistics are but a statement of facts; 
the exptesrioti ** bad harvest ** merely means that the meteorological fac¬ 
tors during the period of growth in general and the critical periods in par¬ 
ticular are unfavourable to the growth of the plant, but does not show which 
was the unfavourable factor or the means to remedy it. To do this agricul¬ 
tural meteorological analysis is necessary. Many meteorological phenomena 
may damage wheat, for example, in Italy. In the south there may be :— 

t) warm, dry wi-ids (sirocco, favonio which, during the ripen¬ 
ing of the ear (5th. sub-period) cause scorching, followed by hastened ri¬ 
pening, drying up of the grain, and, while the plants are still strong, the 
caryopses lose food material or do not form at all. This is particularly 
serious in light soils or where there is only a small layer capable of being cul¬ 
tivated and, in Some years, within a few days, the yield is xeditced by 25, 
30, or even 50 %; . ' . * 

2) lack of rain during the 10 or 20 days preceding earing; 

3) prolonged drought, during the period following sowing. 

. taaQ' 
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Rust is little to be feared because excessive humidity in spring occurs 
rarely and only over very limited areas. Lodging is unknown because in 
the islands, most of Calabria and in Basilicata hard and vsemi-hard grain 
with short, strong straw is grown. 

In central and northern Italy, on the contrary, the following facts 
must be noted with regard to climate: — 

1) in the valley of the Po, particularly in the lowest part, wheat al¬ 
most invariably suffers from excessive moisture which causes rust with a 
resultant'serious decrease of yield; 

2) lodging caused by wind and heavy rain at the time of the forma¬ 
tion and development of the caryopses may lower the yield by 20 to 25 %; 

3) considerable damage by late spring frosts. 

vSuch is the knowledge, relatively general, at the present day, when the 
network of agricultural meteorological stations is to begin its work, aiming 
at a) the determination of the critical period of wheat with respect to the 
meteorological factors as discussed above, h) the preparation of phenological 
maps, and c) weather charts. 

Once the critical period is known the comparison of the phenplogical maps 
and weather charts allows the suitability of. a plant to local climatic condi¬ 
tions to be easily determined. If,, for example, at A, wheat ears on May 
10 on an average, and if, during the last decade of April and the first de¬ 
cade of May, the probability of drought is 75 and 90 % respectively, this 
will show why the average yields in this district are relatively low. Once 
the reason of the poorness of the yield is established it may be remedied in 
three ways -: 

1) Change the time of the critical period phase and make it coincide 
with a more favourable meteorological moment. 

E, g, the / variety of wheat at the station A ears on an average (see 
phenological map of earing of wheat) on May 12, and the probability of 
drought during the third decade of April and the first decade of May is 
90 and 95 % respectively (see weather charts for drought for the 3rd. decade 
of April and the ist. decade of May). This accounts for a low yield. In 
the first and second decade of April, on the contrary, the probability of 
drought at A diops to 10 and 15 % respectively. By earlier sowing or 
hy using an earlier type of /' wheat, so that earing takes place between April 
20 and 25» this drawback could be remedied in part at least. 

2) Artificial modification, during the critical period, of meteorological 
factors, e, g. control of frost by smoke, of drought by irrigation, etc, Bril- 

. liant results have been obtained with fruit in California by forecasting cold 
hy 24 to 48 hours, thus allowing growers to decreaseor even nullify injurious 
effects by burning heavy oils or other substances which surround the tree 
with thicki protective smoke. 

■3) The introduction or productiofi of types of increasing resistance 
to drought, frost, rust, lodging, etc. 

Modem experimental research in biology in various countries bas 
clearly shpwn that, by; hybridisation and subsequent selection, it is 
possible to unite in one variety the good characters existing in 
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two distinct varieties and to eliminate undesirable characters. In 
each particular case the breeder must aim at uniting high yield with 
resistance to the harmful meteorological character most frequent in the 
district. Thus, at Svalof (Sweden), M. Nilsson has obtained types of 
wheat resistant to cold, and at the same time, excellent yielders by crossing 
the most productive varieties slightly resistant to cold (English Square- 
head) with native Swedish wheat very resistant to low temperatures. 

This acclimatation of non-native types and creatio.n of new types by 
crossing and selection would be the most important work of agricultural 
meteorological stations of the ist. dass. In the choice of these, therefore, 
use would be made of agronomic and agricultural Institutes already exist¬ 
ing and not of the meteorological Institutes which may coo^Derate with them 
but cannot form centres for new research. 

The following example shows that agricultural meteorological study is 
not only necessaty where soil is cultivated for the first time, but that it 
may give excellent results in districts w'here intensive cultiure has been car¬ 
ried out for a long time by determining a better adaptation of crops to the 
climate of different districts. In the province of Bologna (northern Italy) 
each farm may be said to grow three varieties of wheat — Rieti, Gentil 
rosso and Hybride inversable de Vilmorin, distinguished by the following 
characters: 

1) Rieti: resistant to rust but lodges easily; in favourable years, 
/. e, when it does not lodge as a result of storms, it yields about 17 % cwt. 
per acre; 

2) Gentil rosso : very subject to rust and lodging; in favourable 
^j^ears, without excessive humidity and destructive storms, it may yield over 
19 cwt, per acre; 

3) Hybride inversable de Vilmorin : subject to rust but resistant 
to lodging; when the humidity is not excessive it may- yield 16 cwt. 
per acre. 

Gentil rosso and Hybride inversable are of recent introduction, and 
other varieties, now under observation in various agricultural institutes, will 
finally be added to the pre-existing varieties, causing a mixture of wheat 
which is not always desirable. A single variety best suited to the climate, 
had not been adopted because, it is argued, there is no such variety and 
none which suffers from the same two causes at the same time, therefore, 
if in any year one variety fails, there is always one which succeeds, thus com¬ 
pensating for the loss. This is false reasoning. Gentil rosso, when it does 
not lodge, produces up to 19 cwt. per acre, Hybride inversable only 16 ^/4, 
i. 2 34but the first lodges easily, whereas the second does not. lyodg- 
ing causes a loss of nearly 4 cwt. per acre, thus reducing the yield from 19 
to 15 cwt. The probability of hea^ rainfall and wind during the 5th. s,ub- 
period in the province of B.ologna is, moreover, 80 %. In a period of 5 years 
there would be: — Gentil rosso 19 + (x5 X 4) == 79 cwt ; Hybride inversa¬ 
ble DE Vilmorin 16 x 5 = 83 Thus, in the province of Bologna, 
where the probability of lodging is 80 %, the Vilmorin hybrid is preferable 
to Gentil rosso. 
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When, on the contrary, the probability of storms in the 5th. sub¬ 
period falls to 20%, GbntiTv ROSSO should be preferred: — Hybridb m Vin- 
MORIN 16 3/4X5= 83 »/4 ; GENm ROSSO (19 X 4) + 15 = 89 CWt. ^ 

Agricultural meteorology is, therefore, indisj)ensahle if an exact idea of 
the reed productivity of a species in a given district is to be determined. 

The mere fact that a given variety of wheat is grown by preference in 
a given district is no proof that it is the best suited to this district. New 
types are often on the market which may completely supersede the native 
types, to be superseded later in their turn by other new types. In all such 
cases it is the character productivity which guides the farmer in his 
choice of seed; but productivity is influenced to a marked degree by cli¬ 
matic conditions, and consequently, varies from one district to another, 
so that the adoption of new types should be preceded by a careful study of 
agricultural meteorology. 

Agricultural meteorology thus gives a twofold result: — 

1) it allows a better distribution of the different varieties of a culti- 
tivated species ; i. e. it shows the districts best suited to each variety from 
the point of view of local climatic conditions ; 

2) it guides the selector in his research aiming at uniting to the' best 
advantage in a single type, productivity and resistance to the most destruc¬ 
tive meteorological phenomena of the different districts. 

The work of adapting crops to climate is difficult, but it cannot fail 
to lead, in part at least, to positive results, and considering the size and 
complexity of the problem, these results, even though they be but small, 
represent large figures. 

Unfavourable conditions in Italy diminish the grain harvest, on an 
average, by over 3 cwt. per acre, and though only34 cwt. per acre were gained, 
the profit would be 9 432 980 cwt. representing a considerable value. 

What has been said for wheat applies equally to all other cultivated 
plants ; what has been said for Italy applies to all the countries of the world. 
On the other hand, it is seen that the network of agricultural meteorology 
stations is alieady outlined by the many agricultural schools and institutes 
and the thermo-hyetometric stations possessing the premises, instruments, 
- experiment fields and technical staff. All that is required is to collect, co¬ 
ordinate and develop all this latent or dispersed activity, so that the cost 
of the formation and upkeep of the new service shall be limited. 

257 - The Belation of Winter Temperature to the Distribution of Winter and Spring 
Grain in the United States; Why Cereals WinferkilL — Saimon, s. c., i, journal 
of th& Amencm Society of Agronomy, Vol. IX, No. 8, pp. 353-380 ; II. Ibid,, Vol. IX, 
No. I, pp, 21-24. Wl^siiiiigton, 1917. 

I. — In northern districts winter cereals usually give a higher yield than 
spring cereals, but they are much less widely distributed because they are 
naturally excluded from zones where the climate is too severe to allow the 
young plants to survive the winter. The injurious action of the winter 
four effects:'— 

1) Heaving, This is due to expansion and contraction of the soil 
by alternate freezing and tha’wing; the roots ate broken and exposed to 
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the air. Shallow sown plants suffer least, as the whole plant will then be 
lifted without breakage of the underground parts. Heaving is most com¬ 
mon in the eastern States, especially in wet, badly drained plains. 

2) Smothering. — Alternate freezing and thawing sometimes turn the 
snow into an ice sheet through which the air cannot pass, thus suffocating 
the plants by lack of air and accumulation of carbonic acid. 

3) Physioeooicae brought. — This occurs when the soil is frozen 
and the plant can no longer obtain moisture from it. All the anatomical 
characters which tend to limit transpiration should, therefore, be in cor¬ 
relation with resistance to cold. Turkey and Kharkov wheat, winter rye 
and winter Turf oats, known for their resistance to cold have marked xero- 
ph3d:ic structures — narrow leaves and prostrate habit of growth, which 
partially protect the plant from the action of wind (Kotkunow, Sinz, etc.). 
The author and his collaborators, in a study on several varieties of winter 
wheat, rye, barley and oats, found no definite relation between resistance to 
cold, cell structure, epidermal covering and ability to coritrol transpiration. 
Recent studies have, however, shown that a reduction of the leaf area in 
relation to the length of the root as expressed by the ratio of root length to 
leaf area, does influence the resistance of young plants to cold. In Turkey 
wheat this ratio is 25 % greater than in Pultz wheat, a less hard}’' variety, 
and 40 % greater than in common oats and barley. Physiological drought 
may be considered, if not as the only cause of winterkilling, at least as the 

* most important. 

4) Direct effect of now temperatjjre. — This acts in many ways: — 
a) Mechanical action. — Injury to the tissues caused by the formation 

of ice. 

h) Desiccation of the protoplasm. — Tow temperatures cause with¬ 
drawal of water to the intercellular spaces, where it freezes; when later, 
the ice thaws rapidly the moisture can no longer be absorbed. At —13*^ C. 
the loss of water is 63.7 %; at — 15.20C., 79.2 %. 

c) Coagulation of the proteids. — In plants resistant to. cold this only 
takes place at very low temperatures; thus for pine needles a temperature 
of “ 400 C is required, in winter rye —150 and in begonia, which is very sem 
sitive to cold, — 3®C, This coagulation is accompanied by denaturing of 
the proteids, caused, perhaps, by increased acidity of the sap, so that they 
can no longer be reabsorbed. This theory is held by Gorkie but contra¬ 
dicted by Chanbefr's experiments, which showed zinc sulphate, one of 
the salts which readily coagulate proteids, to increase rather than to dimi¬ 
nish resistance to cold. 

Tibforss, in his studies on Holosteum, CerasHum, Lamium, Veronica, 
h, Senecio, Viola, Fumaria, etc,, observed that, on the approach of winter, 
the starch in the tissues of these plants changed to sugar, which, by changing 
the concentration of the sap, reduces the freezing point. These phenomena 
of the protective action of various substances due to the lowering of the 
freezing point have formed the subject of, much research (Maximov, etc.), 
which confirms the theory of Tibforss. 

II. — The specific action of low winter temperatures on winter ce- 
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reals is clearly shown by a study comparing the northern boundary of 
different varieties with the isotherms of the minimum temperatures dur¬ 
ing January and February. 

Winter wheat. — Its northern limit corresponds approximately to 
the isotherm of (—12.2<^ C.). Cold resistant varieties may exceed this 
limit if the seed is well protected by a covering of snow. 

Winter barley. — Its northern limit coincides with the isotherm of 
20^F, (— 6.6® C.). It is successfully grown to the west of the Rocky Moun¬ 
tains and to the south of the Ohio and Platte rivers. 

Winter oats. — Its northern limit corresponds to the isotherm of 
30® F (— i.i® C.). They may be grown, in the north, as far as Central Ten¬ 
nessee and Arkansas and southern Maryland and Oklahoma. 

SOIL PHYSICS, 258 - Effect of Decomposing Organic Matter on the Solubility of-certain Inorganic 
CHESCSTHY Constitueuts of the Soil. — Jensen, C. a. (Assistant in Plant Malnutrition, Office 

and , of Biophysical Investigations, Bureau of Plant Industry, IT. S. Department of Agri- 

MiCROBiotoGY Culture), in the ijourml of Agricultural Research. Vol. IX, No. 8, pp. '253-268. 

Washington, May 21, igiy. 

The experiments described were undertaken to determine if the bene¬ 
ficial action of decomposing organic substances (humus) is due to the solu¬ 
tion of the inorganic substances of the soil, and, if so, to what extent. Water 
extracts of green barley hay, sweet clover and alfalfa were prepared by satur¬ 
ating 70 gm. of each of these substandes in a flask with distilled water, and 
allowing them to ferment for 14 days. After this period the substances were 
thoroughly shaken with 1500 cc. oiidistilled water, and filtered, first through 
muslin, then through a Chamberland filter. The insoluble residue was again 
treated in the same manner and other extracts obtained from it. The ex¬ 
tracts thus obtained were added to soils in the proportion of 500 cc. of solvent 
to 250 gm. of soil The soils used were clay loam and sandy loam, 

It was found, in the first place, that by extracting soils with these 
solutions, two to five times as much calcium was rernoved as was added in 
the extracts. In most cases even more magnesium was removed than was 
added, the increase varying from a small fraction to 80 %. Iron and 
'phosphoric acid were removed in smaller quantities than they were 
added in the extracts, but the iron dissolved exceeded that dissolved 
by water by 1.7 to 5.4 times. The solvent action of the different extracts 
was about the same whether they were prepared from leguminous or non- 
leguminous plants. 

Extracts obtained in a similar way from cow manure removed less 
calcium from the soil than did vegetable extracts,“but their action was the 
same for the other mineral constituents. 

Both the organic and inorganic salts of the aqueous extracts seem to 
contribute to the solution of the mineral substances of the soil 

Artificial green manures (barley hay, sweet clover, bean^ straw, 
alfalfa, etc.) kept moist till thoroughly decomposed, and gave extracts which 
removed a greater quantity of calcium than was added; they also removed 
apiotints of magnesium, phosphoric acid and iron in excess of those 
" dissolved by water alone. The green manure extracts gave no alkaline 
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reaction to plienolplithalein and no acid reaction to methyl orange. When 
the soil was mixed with 3 % green manure and stable manure and left till 
partially decomposed, the solubility of the calcium and phosphoric acid 
increased from 30 to 100 %. 

To study the action of the organic constituents of the extracts tested, 
green manure and sugar were hydrolysed with strong acid, washed till 
free from acid, then extracted with ammonia. When the ammonia was 
eliminated these extracts represented artificial humus solutions free from 
calcium, magnesium, iron and phosphoric acid. These extracts, when ad¬ 
ded to soil, increased the solubility of the calcium as compared with its 
solubility in water by amounts varying from a few parts to 240 parts per 
million of soil. They also increased to a lesser extent the solubility of 
magnesium, phosphoric acid and iron. 

In short, in the soils tested, the solubility of calcium, magnesium, iron 
and phosphoric acid is appreciably increased by the addition of green manure, 
stable manure or their extracts This increase in solubility is due, partly to 
the action of the inorganic salts contained in these substances, and partly 
to the solvent action of the organic compounds formed during decomposition. 
The fact that a deficiency in soluble iron causes certain types of chlorosis 
suggests that the beneficial effect of the addition of organic matter to 
citrus soils depends partly on its solvent action on iron and other soil 
compounds, though this has not yet been definitely proved. 

259 - The Proof of Microbial Agency I n the Chemical Transformations of Soil.— 
Conn, H. J. (New York AgricuUtiral Experiment Station),in Spence, Vol XLVI,No. 1185, 
pp. 252-255. Lancaster, Pa., September 14, 1917. 

Care must be taken to avoid inexact statements and ill-founded conclu¬ 
sions as to the part microorganisms play in the chemical changes occurring 
in soil. In soil microbiology there are statements and deductions similar ^ 
to those found regarding pathology till-light was thrown on it by the funda¬ 
mental postulates laid down by EIoch for the study of pathogenic bacteria. 

Extending these postulates, by analogy, to bacterial activity in soil, 
the author lays down the following principles for research in soil micro¬ 
biology : * * . 

a) The organism to which action is attributed, must be shown to be 
present in the soil in an active form when the chemical change studied is taking 
place ; 

b) this organism must he present in larger number, under such conditions, 
than in the same soil in which the chemical change is not occurring ; 

c) it must be isolated and studied in pure culture ; 

£) the same chemical change must be produced by the organism in experi¬ 
mentally inoculated soil, the test being m-ade^ if possible, in unsterilised soil 

These facts can be shown by the cultural methods used up to the pre¬ 
sent. It must, however, be remembered that they may lead to errors be¬ 
cause naturally inactive organisms may be present which become active 
under cultural conditions, or the opposite may occur. Cultural methods 
must, therefore, be checked by others; the microscope may be useful in 
this respect, but it may prove necessary to devise entirely new methods. 

imm^i 
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260 - ThpDocompositionofSoil Protein Substances Through the Action of Bacteria. 

—’ Robinson, R. H. and Tartar, H. V., in The Jourml of Biulomical Chemistry, 

Vol XXX, No. I, pp. T35-144. Baltimore, Mar, 1017. 

The experiments described were carried out at the Chemical I^abora- 
tory of the Oregon Agricultural Experiment Station, Corvallis. The func- 
tidn of bacteria in the production of ammonia from the protein substances 
in soil has long been known. How these proteins are acted upon, whether 
it be a hydrolytic process brought about by enzymatic action, whether 
it be an oxidative one, or a more complex chemical reaction is still unsolved. 
This led the author to undertake a series of experiments to ascertain, by 
controlling the influencing factors as much as possible: — i) the chemical 
changes proteins undergo when acted upon by bacteria; 2) the cause of 
partial ammonification of protein substances; 3) the nature of the reac¬ 
tions in general. 

The proteins used were blood fibrin, egg albumin and peptone; the 
bacteria: Bacillus subtilis, B. mycoides and B. milgavis. The results obtained 
show that;, — 

1) All the nitrogen forms are more or less changed by the action of 
the bacteria and the end-product ammonia is formed. In no case was one 
form of nitrogen completely destroyed. 

2) The rapidity of action varies greatly with different protein sub¬ 
stances ; casein showed no further change after a few days, whereas gliadin 
continued to ammonify after 30 days. 

3) One organism does not act alike upon different proteins. The 
relative proteolytic activities of the organisms used depend on the proteins 
acted upon. 

4) The monoamino-acid nitrogen and diamind-acid nitrogen of 
the protein are the chief sources. of the ammonia formed by bacterial 
action. 

5) The similarity of chemical change between the action of acid hy¬ 
drolysis and that of bacteria indicates that the latter is largely hydrolysis 
to the point of formation of various amino-acids. 

6) No toxic substance that would inhibit complete ammonification 
of a protein is formed. 

261 - Irrigation of Orchards in U. S. A. — Fortier, Samuel, in .S. Deparimer>t of Ain- 

cuUmSf Farmers' BuUeHn No. b82,pp. 40, 30 figs., illu.'^trations. Washington, D. C., 

October, 1017. 

This bulletin is a revised edition of that on the irrigation of orchards 
in the west of the United States, published in 1910. 

In the arid and semi-arid districts of the United States the irrigation 
methods va^ with the water supply, climate, soil and situation of the land. 
The cost of installing and maintaining a system varied greatly. The value 
of water for irrigation has greatly increased of recent years, and in mdny dis¬ 
tricts there is a scarcity of water at certain times. B'or these reasons many 
orchard-owners have itisMed pumps to raise underground water. In 
1914 there were in California alone 24600 plantsforraising waterfororchard 
irrigation-purposes. In other parts of the West reservoirs are being built 
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to supplement the insufficient flow in late summer. The canals, previoush’ 
simply open ditches in earth, have been improved and lined with concrete, 
and, in many cases, replaced by underground pipes to prevent loss of wa¬ 
ter. The water is often supplied by companies, who have also greatly im¬ 
proved the distribution of their water. 

The trees are planted in lines, squares or hexagons. The most com¬ 
mon method of irrigation is by furrows between the rows of fruit-trees. 
These furrows vary in depth, length and distance apart according to the 
soil, surface, quantity of water to be used, etc. The head ditches and those 
for distributing the water in the furrows may be built in various ways, some 
of them very expensive and only justifiable for large orchards. The bul¬ 
letin describes the most common types of head flumes, which may be of 
wood, cement or concrete. The number of furrows between the rows of 
trees varies with the space between the rows, the age of the trees, the depth 
of the furrow and the character of the soil. Beep ditches are usually pre¬ 
ferred, the most common^depth being 8 inches. The grade of the furrows 
varies; in ordinary soils it does not exceed-3 to 4 inches per 100 feet. The 
machine generally used for tracing furrows in citrus orchards consists of 
a sulky frame to which are attached two or three double moldboard ploughs; 
a 12 to 14 inch corn lister is also used for deeper furrows. The length of 
the ditches varies from 300 to 600 feet. The time required to irrigate 
depends on the quantity of water used, the length of the furrow and the 
nature of the soil. 

The orchards are also sometimes irrigated by the basin method by 
forming, midway between the rows of trees, tidges at right angles to each 
other. By this method the -land is divided into squares with a tree in the 
centre of each ; more rarely each square contains four or more trees. This 
method has recently been renewed in California because, while thoroughly 
moistening the soil, it allows the growing of alfalfa and other leguminous 
plants, to the great advantage of the orchard. 

Mmy orchard owners base the interv’-al between two irrigations on 
an examination of the vegetation; they renew the stream when the trees 
show visible signs of suffering, i, e. when their leaves begin to change colour 
or curl. This method is not practical and it is the moisture content of the 
soil which should be considered. In the state of Washington there are 
three or four waterings at intervals of 20 to 30 days, the first being given 
in April or early in May. In Idaho there are three irrigations, beginning 
about June 15. In Montana the orchards* are irrigated towards July 15, 
August 10 and August 20. In southern California the citrus trees are wa¬ 
tered six or seven times during the summer at regular intervals. 

The bulletin also deals with loss by evaporation and percolation 
and with drainage which, under certain conditions is frequently neces¬ 
sary. 

262 - Irrigation with Pumped Water In Mmitana, U. S. A. — See No, 336 of this 
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263 - The Influence of Fineness of Division of Pulverised Limestone on Crop Yield 
as well as the Chemical and Bacteriological Factors in Soil Fertility,— korelofp, 
N , iii Soil Science, Vol, IV, No. r, pp. 19-67 + 2 figs., bibliography of 124 publications. 
Baltimore, July, 1917. 

After discussing in detail the work published on the liming of soils the 
author gives the results of his experiments made on various soils with 
pulverised limestone passed through sieves of 20-40, 60-80, 100-200 and 
more than 200 mesh. These expeiiments were compared with control 
plots with burnt lime. 

An increase in the fineness of the lime gave a proportionate 
increase in the yield and nitrogen content of crimson clover. The finer 
the lime the more rapid was the neutralisation of the acidity of the 
soil and the greater the bacterial processes of ammonification, nitrification 
and nitrogen fixation. In the case of barley, buckwheat and rape, fine 
limestone without nitrogen gave yields equal to those obtained with coarse 
limestone with an application of 660 lbs. of ammonium sulphate per acre. 
Limestone passed through a 200 mesh sieve may be considered as effica¬ 
cious as burnt lime. An increase in the fineness of the limestone decreases 
the lime-requirement of the soil, but the drainage waters show a smaller 
loss of ammonia and mtric nitrogen, but an increased loss of calcium. 

264 - Fermentation of Manure Treated with Sulphur and Sulphates: Changes in Nitro¬ 
gen and Phosphorus Content— AMES, J.W. and Richmond, T. E. (Ohio Agrictiltol 
Experiment Station), in Soil Soimce, Vol, IV, No. i, pp. 79-89, bibliography of 21 publica¬ 
tions. Baltimore, July, 1917- 

It is known that the addition of acid phosphate to manure helps to 
preserve the nitrogen, and the treatment of manure with gypsum is also a 
common practice. Recently, however, Lipman and his co-workers have 
called attention to the beneficial effect of treating compost heaps with sul¬ 
phur and the by-products of mineral phosphates floats ") which supply 
available phosphorus (i). To study the influence of sulphur and other ma¬ 
terials on the fertilising value of manure as measured, by its composition 
and effects on croj>s, the authors carried out experiments with solid horse 
manure and cow's urine treated and untreated with sulphur, calcium sulphate 
and acid phosphate. The manure was left to ferment in large containers 
and applied to small plots. The nitrogen, phosphorus, sulphur and dry 
matter in the manure were then determined. 

After 250 days' fermentation the loss of dry matter in horse manure 
mixed with a litter of fine cut straw was: — 32.5 % when untreated, 21.8 % 
when treated with 342 grams of acid phosphate or 407 grams of calcium 
sulphate per 30 lbs. manure, and 18.2 % when treated with 90 grams 
of flowers of sulphur per 30 lbs. of manure. Manure treated with acid sul- • 
phate, calcium sulphate and sulphur only lost about 3.5 % of its total 


(i) Eipman. J. 0 ., McLean, H. C. and Lint, H. C., Tlie O^dation of Snlphur iu Soils as 
aMcansbf Increa^ng the AvaUability of Miners# Bliospliates; Soil Science, Vol. I, No. 6, 
PP- 533 - 539 * Xd. Sulphhr Oxidation in Soils and its Elfect on the Availability of Mineral 
Phosphates, Ibid, Vol. II, No. 6, pp. 499-538. {Ed.) 
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nitrogen, whereas the loss in untreated manure was 10.5 %. Both the 
water-soluble and the citrate-insoluble phosphorus was decreased in every 
case. During fermentation manure treated with sulphur increased in acid¬ 
ity, whereas the untreated sample became alkaline. 

Sulphur, calcium sulphate and acid phosphate were all very effective 
in preventing loss of nitrogen from urine. In 5 weeks the untreated urine 
lost 80 % of its nitrogen, that treated with 7 grams of sulphur per 500 cc. 
lost 10 %, that treated with 27 grams of calcium sulphate per 500 c«. lost 
9.72 % and that treated with 27 grams of acid phosphate per 500 cc. lost 
5.1 %. Sulphur also prevented the formation of ammonium salts,whereas 
with calcium sulphate 68 % of the total nitrogen was transformed into am¬ 
monium sulphate. ' In urine treated with acid phosphate and kept in an 
open jar for 27 days no ammoniacal nitrogen was formed, but after being 
kept 3 months in a closed jar it turned alkaline and evolved ammonia. 

265 Garbage Tankage, its Composition; The Availability of its Nitrogen and its Use 
as a Fertiliser. — Schroeder, P. J. (Bureau of Soils, U. S. Pepartment of Agriculture), 
in The Journal of Industrial and Engineering Chemistry, Vol. IX, No. 5, pp. 513-518* 
Easton, Pa., IVIay, 1917. 

In about half of the towns of the United States garbage is treated by 
29 companies and municipalities for the extraction of fat; the residue, 
called tankage ” is considered as a low grade fertiliser. In 1914, .1 200 000 
tons of garbage were dealt with yielding, besides the fat, 173 ooo tons or 
15 % of tankage, valued at $ 1157 000 at pre-war prices, but now worth 
almost twice as much. If the.garbage of all towns with a population 
of more than 30900 were so dealt with, the production-of degreased 
garbage would exceed 345 000 tons and be worth over 4 million dollars. 

In some cases the bits of glass, tin, etc. are first eliminated from the 
garbage ; it is then treated by one of the following methods : — 

1) - Cooking under pressure with steam (tanking); elimination, as 
complete as possible by pressing, of water and fats liberated, from which 
the oil is separated by settling and skimming; extraction with gasoline of 
the grease remaining in the solid residue after it has been dried, 

2) Crushing to render the particles uniform in size; drying, followed 
by extraction with gasoline ; grinding of the solids for tankage. 

3) Heating with boiling gasoline to evaporate the water and extract 
the fat. 

In some plants where the first process is used the dried tankage is not 
e::^racted with gasoline for the recovery of the fat; in others the aqueous 
solution is evaporated to a sticky consistency and mixed with the degreased 
tankage which is then re-dried. 

In appearance garbage tankage is a coarse, brown powder, either granu¬ 
lar or finely fibrous; it generally contains bits of bone, crockery or glass in 
proportions varying with the degree of cafe with which the sorting has been 
carried out. The appended table gives the average chemical composi¬ 
tion of 75 samples of raw garbage and 20 samples of tankage from various 
plants; the fat was not extracted from four of these last samples. 
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Average composition of treated and untreated garbage. 



Moisture | 

1 

Ash 

Ether 

extract 

Potash 

Nitrogen , 

Phosphoric 

acid 

Raw garbage . . . 
Tankage . 

73-7*'% 

367* 

3 .< 50 % 
29.15* 

5.32% 

4.92* 

0 - 27 % 

0.80* 

1 

0-70% 

2.78* 

o- 43?4 


Combus¬ 

tible 

matter 

22.63% 


* Pgrcentages calculated on moisture free basis. 


Attempts have recently been made to use tankage as cattle food by 
employing flotation methods to remove the hard matter. It is, however, 
largely used as fertiliser material, to which, by its composition, it is well 
suited. It has only been used successfully as a low grade fertiliser and its 
high organic content makes it of increased value for soils poor in humus. 

Tankage is sold at a relatively loW price because of the general opinion 
that its nitrogen is of a limited fertilising value. Th^ author's investiga¬ 
tions show this opinion to be erroneous; estimations by the alkaline per¬ 
manganate method showed 40 % and more of assimilable nitrogen as com¬ 
pared to 57 % in cottonseed meal, and nitrification tests gave equally good 
results. About 14 total nitrogen of garbage is soluble in water, and 

this proportion may be increased considerabty by treatment with sulphuric 
acid. 

Seeing that other high-grade organic nitrogen fertilisers, such as cot¬ 
tonseed meal and slaughter-house residues, are being used more and more 
as food for stock, and that garbage tankage contains a large amount of 
nitrogen, garbage tankage should be more generally used as a fertiliser, 
thus permitting not only of a more complete utilisation of the garbage, but 
also of increased municipal profits. 

266 - Effect of Three Annual Applications of Boron on Wheat (i). — cook, f. c., and 

W1X.SON, J. B. (Btireau of Chemistry, U. S. Department of Agriculture), in the Journal 

of Agricultural Research, Vol. X, No. 12, pp. 591-597, bibliography of 6 publications. 

Washington, September 17, 1917. 

In the experiments described, horse manure, containing sufficient 
borax to kill fly larvae, was used as fertiliser on plots on which wheat was 
grown during three successive years to determine whether boron used as a 
iaryicide is detrimental to wheat. At the same time another plot was 
treated with manure containing colemanite (a borate of lime). There was 
also one plot used as manured control and another used as unmanured con¬ 
trol. The borax was applied at the rate of 154 lbs. of boric acid per acre 
(a quantity sufficient to kill the larvae) during the first year, and at the rate 
of 38,5 lbs. per* acre during the two subsequent years. The , colemanite, a 
less efficient larvicide, was applied at the rate of 50.75 lbs. of boric acid per 
acre each year. * * 

In the case of large appUcations'of borax during the first year a consider¬ 
able yellowing of the young wheat plants was noticed and, as compared with 

(i) See R. Aug., 1916, No. S54, {Ed,) 





AGRICUI.TURAL BOTANY, CHEMISTRY AND PHYSIOLOGY OP PLANTS 297 


the manured control plot, a reduction of lo % in the yield during the first 
two years, whereas the efiect of colemanite was hardly noticeable. In 
the last year all the yields were low except that of the borax-treated plot, 
which was relatively high. 

The wheat absorbed only minute amounts of boron (slightly more, how¬ 
ever, from the borax), and the distribution of the boron was relatively 
uniform in the straw and the grain. 

The presence of soluble boron was found in the soil after a heavy ap¬ 
plication of borax, but not in the other cases. The boron apparently is 
gradually combined in an insoluble compound and so distributed that the 
upper 6 inches of soil show little total boron after three yearly additions of 
borax. There is no evidence of any cumulative action of boron in the soil. 
It is apparently the soluble boron, not the total boron, in the soil which 
injures wheat plants. 

267 - Oeeurrenee’of Manganese in Insect Flower Stems. — mc. Donnell, c. c. and 
Roark, R, C. (Insecticide and Fungicide Laboratory, Miscellaneous Divis'on, Bureau 
of Chemistry, U. S. Department of Agriculture), in the Journal of Agricultural Research, 
Vol. XI, No. 3, pp. 77-82, bibliography of 16 publications. Washington, October 15, 
IQI7' 

To detect the adulteration of pyrethrum insect powder (Chrysanthemum 
[Pyyeihnm] cinerariaefolium Vis.) Unger (i) recommended testing it for 
the presence of manganese, which is absent in pyrethrum stems. This state¬ 
ment has been contradicted by other workers. The authors carried out 
quantitative determinations of the manganese content of the stems and 
open and closed flowers of pyrethrum of both Dalmatian and Japanese 
origin. 

The analyses showed the manganese content of both stems and flowers 
to vary considerably, and the difference between the two parts of the plant 
to be so small that the determination of the manganese conteijLt as a control 
of the amount of stem in an insect powder would be useless. Moreover, 
pyrethrum from Japan contains more manganese than that from other coun¬ 
tries, owing, presumably to the high manganese content of the volcanic 
soils of Japan. An increase in the manganese content of pyrethrum i>s 
accompanied by a slightly higher nitrogen and phosphoric acid content. 

268 - The Proteins of the Peanut, Araebis bypogaeai The Distribution of the 
Basic Nitrogen in the Globulins Arachin and Conaraehin. ~ Johns, c.arlo. and 

Jones, D. BREESE,iu The Joitmal of Biological Chemistry, VoL XXX, No. i, pp. 33-38. 
Baltimore, May, 1917. , ‘ 

In a recent paper (2) the authors showed that the globulins of the pea¬ 
nut contain a relatively high percentage of basic nitrogen; arachin, the 
chief protein of the peanut, contains 4.96 %, and conaraehin 6.55 %, 
These values were obtained by the Hausmann method, in which no correc¬ 
tion is made for the solubility of the phosphotungstates of the bases, and 
are, therefore, lower than those obtained by the Van Slyke method, in 

li) UNOM, H., Flores Chrysaatbeim, Marm. Ztg. XKXll, 96, 685-686, 1887. — In,, 
Ibid,, XXXin, 23, 166-167; 1888. — (2) See R , Feb,, 1917, No. 12?. (W.), 
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which this correction is made. The authors, therefore, analysed these glo¬ 
bulins by the Van Slyke method and found both to contain arginine, histi¬ 
dine, lysine and cystine in the following proportions : 

Percentage of Basic Amino-adds in the Globulins of the Peanut. 



Aracliin 

Conaracliin 

Arginine. 


14.60 

Histidine 

. 1.88 

1.83 

Lysine. 

. 4-98 

6.04 

Cystine ........ 


X.07 . 


The figures for cystine are undoubtedly too low as they represent only the cj’^stine 
which escaped destruction during the hydrolysis of the proteins with hydrochloric acid. 

The two globulins also give a marked reaction to tryptophane. Con¬ 
sidering the high proportion of lysine in the proteins of the peanut and 
peanut meal (which coutains about 2S % of protein [N X6.25] when made 
from whole nuts, and 45 % when made from shelled nuts), both might 
be advantageously used to supplement diets deficient in lysine (i), For 
example, gliadin, the protein oi wheat, only contains 1.21 % of lysine; 
zein, the protein of maize, contains none at all. On the other hand, 
legumin of the pea and phaseolin of the kidney bean are relatively rich in 
lysine, containing 4.29 and 4.58 % respectively. 

»6g - Sedoheptose, a New Sugar from SecTir/ii specfaW/e.— laF oR<^B,F.B.at 3 d 

HtnosoN, C, S., iu The four ml of Biological Chemistry ^ Vol. XXX, No. i, pp. Ox-yj. 

Baltoore, May, ipiy* 

The aqueous extract of the leaves and stems of Sedum spectabile con* 
tains a non-fermentable, reducing sugar. Analyses of its crystalline phenyl 
and bromo-phenyl osazones show it to be a new heptose which the authors 
call sedoheptose. By reduction of a solution of the sugar with sodium amah 
gam, two heptahydroxy alcohols, designated as a and p sedoheptitol were 
obtained. In all probability sedoheptose is a ketose, as bromine does not 
oxidise it and the two above-mentioned alcohols probably result from its 
reduction. 

270 Influence of Hydrogen-Ion Concentration of Medium on the Reproduction of 

Alfalfa Bacteria, — Fred, E. B. and Loomis, N. E. (Department of Bacteriology, 

XJniversity of Wisconsin), in the Journal of Hacteriolos^v^ Vol. II, No. 6, pp. 639-653, 

I diagram, bibliography*' of 7 publications. Baltimore-Loudon, November, 1917. 

Michaelis, Clare and ohers have shown the hydrogen-ion concentra¬ 
tion of the medium to have a great influence on its reaction and the bacte- 

(i) OSBdKNB and IVfEisrDBL {Journal of Biological ChemiHty, Vol. XVII, p. 325, 1914) and 
other workers hare shown that lysine is essential to the growth of animals. Nutrition experi¬ 
ments (Hopkins, F, G., Journal of the Chemical Society^ Vol. CIX, p. 629, 19x6) have shown 
that the animal organism cannot synthesize lysine which must, therefore, be supplied in tlie^ 
food in suSScient quantity 'to ensure normal growth. 

OSBORKEand JONES {Amencan Journal of Physiology^Vol. XXIV, p. 438,1909) found the 
foUowing different percentages of lysine in the muscle substance of different animals t — scallop 
{fecten irtadian:*), 5.77 % ; halibut {Bippoglossm vulgaris), 7.45 % ; chicken, 7.2^ % ; ox 
7.59 %• also Jan., 1915, No. 73. (Ed.). 
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rial processes. Certain species are very sensitive to slight changes, whereas 
others develop in a medium having considerable variation in reaction. The 
author studied the effect of this reaction on the growth of radicicola 
from alfalfa. 

As culture medium was used a mannitol solution composed of mannitol 
10 gm., magnesium sulphate 0.2 gm., monobasic potassium^ phosphate 0.2 
gm., sodium chloride '0.2 gm., calcium sulphate o.i gm., distilled water 
1000 cc. This solution was divided into 24 parts of 100 cc. .each, and the 
reaction changed by the addition of N/io sulphuric acid or sodium hydro¬ 
xide. The hydrogen-ion concentration was determined immediately after 
inoculation and again two weeks later. The results, given in tables and 
diagrams, show that the change in hydrogen-ion concentration is much 
greater with a given increase in acidity than for a corresponding increase 
in alkalinity, especially after bacterial growth has continued for two 
weeks. There is a correlation between “ hydrogen-ion concentration and 
growth of B. radicicola of alfalfa This bacterium is much more sensitive 
to sulphuric acid in mannitol solution than to gram equivalent amounts 
of sodium hydroxide. The results confirm those of Prucha (Nm York 
Agricultural Experiment Station, Cornell, Memoir 5, pp. 41-47, 1915), who 
found that normal hydrochloric acid is much more injurious to the multi¬ 
plication of B, radicicola of alfalfa than equivalent amounts of normal so- 
ditim hydroxide. The apparent resistance of legume bacteria to alkali 
seems to be due to the slight concentration of hydroxyl-ions in the manni¬ 
tol solution. The highest count was obtained in a neutral solution; small 
amounts of alkali had very little effect on the number of bacteria. On 
the other hand, acid in gram equivalent amounts seriously retarded or 
inhibited growth. The relation of growth ” to hydrogen-ion concentra¬ 
tion '' remained almost the same after two and four weeks. 

The curves representing the h^’^drogen-ion concentration of mannitol 
solution before and after the growth of S. radicicola show clearly that the 
concentration changes under the effect of the growth of the bacteria, which, 
apparently, bring about changes in the reaction of .the medium favourable 
to their reproduction. 

27Z - InfLuenee of Position of Grain in the Coh on the Growth 0! Maize Seedlings, 

— Halstkd, ByaoN D. asd Owew, EAKtB J.,in the Journal of the Afnerican Society of 
Agronomy, Vol. IX, No. 6, pp. 267-275. Washington, D. C., September 25,1917. 

The experiments were made at the New Jersey Agricultural Station 
with 5 ears of each of 20 representative varieties and crosses of maize. The 
grains from each ear were divided into 10 equal lots, each representing a zone 
of the ear, ranging from the butt to the tip. The average weight of the grains 
in each zone of 2 of the 5 ears was determined, and 25 kernels from each lot 
planted i inch deep, in a greenhouse bed. In the butt and the tip zones 
the smallest perfect kernels were chosen; in the others they were taken at 
random. The plants were harvested 17 days after sowing. 

The emergence of the tips of the seedlings was recorded daily and the 
averages calculated from it. At harvest time the viability, weight and 
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length of the seedlings were recorded, and the vigour and variability dedu¬ 
ced from them. By averaging the 5 units in each set, a series of tables was 
obtained showing the relationship of the position upon the cob to the follow¬ 
ing particular characters under consideration : i) weight of grain ; 2) spe¬ 
cific gravity of grain; 3) emergence of seedlings; 4) viability of seeds; 
5) weight of seedlings; 6) length of seedlings; 7) variability in len^h. Ta¬ 
ble T gives information concerning the average weight of the grain. Table 
II the order of the 7 characters considered; No. i represents the minimum. 
No. 10, the maximum value of the averages 


Tabeb I. — Average weight {in centigrams) of grains of 20 varieties 
of corn in-each of to zones from the butt to the tip of tJie ear. 


Varieties 

Zone 

Aver¬ 

age 

Butt 

I 

2 

3 

4 

5 

6 

7 

8 

9 

Tip. 

zo 

I^ngfelJcw. 

43 

44 

43 

42 

42 

40 

39 

37 

35 

31 

30.6 

Hickory King. 

52 

55 

56 

53 

53 

5 t 

48 

46 

46 

42 

61.1 

Golden Queen (ripe). . 

16 

17 

16 

16 

1.5 

12 

13 

13 

12 

10 

14.0 

Golden Queen (unripe) . 

6 

6 

7 

7 

7 

7 

6 

5 

4 

3 

8.8 

Cliampion White Pearl. 

40 

39 

38 

37 

. 37 

35 

35 

34 

33 

?9 

36.Y 

Reid Yellow Dent. . • 

29 

29 

28 

28 

27 

26 

24 

22 

20 

17 

26,0 

Iowa Silvermine • . . 

32 

32 

32 

31 

31 

29 

28 

27 

27 

24 

20.3 

Boone County White . 

40 

38 

38 

37 

35 

34 

33 

32 

31 

28 

34.6 

King 100-Day .... 

40 

38 

36 

36 

36 

36 

36 

34 

33 

28 

36.6 

Early Eearniug .... 

34 

35 

35 

34 

32 

32 

32 

31 

31 

29 

32.6 

Brazihan I^lour .... 

30 


3 X 

31 

31 

30 

29 

28 

27 

24 

29.4 

Stowell Evergreen . . 

30 

28 

27 

26 

26 

*25 

25 

24 

23 

21 

25.5 

Black Mejcican .... 

28 

3 <J 

29 

29 

29 

28 

27 

26 

23 

20 

26.0 

Country Gentleman . . 

18 

15 

15 

14 

14 

13 

^ 3 ! 

14 

12 

IT 

13.0 

Golden Bantam .... 

26 

27 

27 

27 

26 

26 

24! 

23 

21 

tS 

24.6 

Crosby Early. 

25 

25 

24 

23 

23 

22 

20 

20 

18 

17 

21.7 

Golden Queen X Hickory 












‘King. 

26 

28 

29 

28 

28 

27 

27 

25 

23 

18 

26.0 

Squaw X Countiy Gent¬ 












leman . .. 

25 

25 

25 

24 

24 

23 

23 

22 

22 

x8 

23.1 

Golden Queen X Cliam- 












pion White Pearl ■ - 

27 

27 

26 

27 

26 

25 

24 

22 

20 

18 

,24.2 

Golden Queen X Brazi¬ 












lian Flout. 

24 

24 

24 

23 

23 

22 

21 

21 

20 

18 

22.0 

Total 


5»3 

686 

6 ';f 5 

scs 

646 

666 

608 

481 

424 


, Amra^e 


83.1 

83.4 

8$.S 

i«8.3 

21.8 

26.5 

86.4 

24.1 

21.2 



Thus, for the-general averagej with the exception of the butt zone, the 
wei 0 ii of the grain decreases from the butt to the tip. 










AGRICULTURAIy BOTANY, CHEMISTRY AND PHYSIODOCY OF PLANTS 301 


Tabi,E II. — Order of the averages for the characters studied. 


Zone 


Character 

X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Weight of grain. 

0 

10 

8 

7 

6 

5 

4 

3 

2 

I 

Specific gravity .. 

4 

5 

7 

8 

^ 9 

10 

6 

3 

2 

i 

Emergence. 

I 

10 

9 

8 

6 

7 

5 

2 i 

4 

3 

Viability. 

I 

3 

4 1 

10 ; 

7 

9 

6 

8 i 

5 

2 

Vigour. 

2 

9 

8 1 

10 

7 

6 

5 

4 i 

3 

T 

Eength . . 

2 

3 

9 

10 

8 

7 

6 

5 

4 

I 

Variability. . • ... 

10 

8 

3 


4 

2 

6 

^ i 

1" 

7 

9 


The specific gravity ranges from 1.35 in Golden Queen to 1.16 in Brazilian 
Flour. The sweet corns have a high specific gravity, due to their low starch 
and high ’sugar content and the horny texture of their endosperm. The 
cross between the two above-mentioned varieties has a specific gravity 
almost Exactly intermediate to the two extremes — 1.26; the other two 
crosses are also near the mother plant. In a general way the specific gra¬ 
vity decreases in both directions rather regularly from the middle of the 
ear. If 5 groups are made from base to tip, the totals of the ranking fig¬ 
ures are 9, 15,19, 9, 3. This shows that the decrease L much more rapid 
in the upper than in the lower half of the ear. If only 3 groups are made, 
namely, the basal three, the middle three, and the 4 upper zones, the averages 
of the specific gravities are 1.25, *1.26 and 1.24. 

As regards rapidity of germinatimi (time between sowing and emergence of 
the tip), the average for all zones is somewhat less than one week (6.44 days). 
The butt zone emerged the quickest (a little over 6 days), while the zone 
just above it took 10 hours longer and was the slowest of all the zones. There 
was a fairly uniform decrease in time for emergence from the 2nd. to the 
loth. zone. This is in correlation with the specific weight, i, e, the lighter 
the grain the more rapid is emergence. 

The general average of the viahility of the grain was 91,91 %, although 
the unripe ears of Golden Queen onty gave 67.87 %, Brazilian Flour 
76,94 % and Stowell Evergreen a little more. As has been always observed in 
previous studies sweet maize, as a group, has the lowest viability. The maxi¬ 
mum viability is found in the 4th. zone (94.44 %); the minimum in the basal 
zone (87.68 %), which is closely followed by the tip. The five best zones 
are the central one and the two contiguous to it on either side. Whereas 
the heaviest grains are in the lower half of the ear, those of greater density 
and viability are in the middle zones. 

The vigour is'^expressed by the live weight of the plant minus the weight 
of the grain from which it sprung. For the whole ear the averages of the 
20 varieties or crosses tested (see Table I) were (in grams): — 2.277, 3.050, 
1.082. 0.356. 2.744. 1 - 339 . 2.374. 2 - 134 . 2.105, 1-911. I-I 55 . 2.447, 1.098, 
1.832, 2.326, 2.198, 1.777, '1-898, 2.272, 1.928 ; tlie avers^es for all the 
varieties and crosses for each of the 10 zones are: — 1.893, 2;i25. 2.176, 
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2.133, 2.094, ,2.064, 2.010, 1.966, 1.896, 1.503; the general average for all 
the varieties and crosses and for all the zones was 1.980. These results 
show that, as regards vigour, the best grains are those in the lower half of 
the eat, with the exclusion of those at the butt, which , are very weak. The 
upper zone shows a uniform decrease in vigour from the 6th. zone to the tip. 

There is a strong positive correlation between viability and vigour; 
the most viable seeds are the most vigourous, and the same naturally ap¬ 
plies to the length of the seedling. 

Variability is evidently correlated with weakness, but to determine 
to what degree, measurement of more than 2 500 seedlings must be taken* 
In other words, viability and vigour are negatively correlated with varia¬ 
bility. A set of strong plants is more uniform than one of weak seedlings. 
Variability is greatly influenced by position on the cob; this maybe due to 
vsize as well as to maturity and nourishment of the grains. 

A practical application of these results would consist in germinating 
a large sample, say 20 grains, from' two rows upon opposite sides near the 
middle of the ear, selecting ears showing practically 100 % viability, and 
planting only grains from the middle of the ear, rejecting those from the 
butt zone and the four upper zones. This would be a more rigorous method 
than that, now in use, of discarding a few of the grains from the butt and 
tip of the ear. 

272 - Graft Hybrids Observed on Olive and Maple Trees in Italy, — agrieoia, 

Year LV, No. i, p. 17 -f- i coloured plate. Piacenza, January 15, 1918. 

The coloured plate shows a Cannellino olive tree with white fruit which, 
when grafted on a Caiazzana olive tree with black fruit, produced white and 
black olives. 

A variegated maple is also reported which, when grafted on a green 
maple, bore a branch having all the characters of the green maple and none 
of those of the variegated maple (i). 

273 - The Lnlea Branch of the SvalSf Station, North Sweden, —tbdin, hans, in Svenges 

Otsadeftunings Tidskriftf Year XXVII, Pt. 5, pp. 223-233. Malmd, 1917. 

Svalof and Iyule 4 are separated by more than 10 degrees of latitude, and 
the physiographical conditions of each differ widely (2), especially where the 

(1) For other graft hybrids reported in Italy, see B. Sept., 1915, No. 928. {Ed,) 

(2) The following facts show the differences between the climatic conditions of the south 
(Svaldf) and. the-north (Lule 4 ) of Sweden. It is the custom, which, moreover, corresponds 
fairly well to reality, to call, in these districts, summerthe period when the average daily 
temperature is above io» C, “winter ” the period when it is below C., and “ autumn and 
“spring”, the two intermediate periods. Taking this distribution as a basis, in northern 
Sweden, stnnmer barely lasts two months, till the huddle of August, whereas, in southern 
Sweden, it begins in the middle of Hay and lasts to the middle of October, I e., four months 
in all. ^ The contrast betwe^ north and south is still more marked as regards the growth of 
cultivated plants if the part of the year free from frosts is considered; at Karesuande (Norland) 
the last spring frost occurs, on an average, on June i5> and the first autumn frost on August 25, 
so that the frost-iree period hardly lasts 72 days; at Stockholm, on the contrary, there are 4 % 
months without my' frost and, in the Island of Yen (Cresund), 6 months. (Guinchard, J., 

Vol X', pp. 43 * 44 , Stockholm, 1913). 
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growth of cultivated planes is concerned. The aim of the selector is to 
unite in one variety the characters ‘'intrinsic yieldand " resistance to 
the most unfavourable meteorological phenomena'' in a given locality. 
As the intensity and distribution of the meteorological phenomena at Sva- 
lof and IfUlek difer, it follows that varieties selected at Svalof do not stand 
the same chance of success when introduced into Norrland. Experiments 
on this subject gave absolutely negative results and it was, therefore, de¬ 
cided to form a special centre of selection for the north of Sweden — the 
Eule 4 branch Station. 

Eareiness. — All crops, especially cereals, in proportion as they 
grow further south, have a shorter period of growth which allows the 
plant to attain and exceed the ripening stage during the short summer. 
What degree of earliness is required for the conditions found in Norrland ? 
It was thought possible to solve this question by using in selection va¬ 
rieties from the northern districts, but it was soon seen that the place of 
origin is no guarantee of succees. Thus, for example, among the barleys 
grown in the Norrland aree arly and late varieties. As a whole these varieties 
answer fairly well to the average climatic conditions and annual varia¬ 
tions, but, when separated and grown in pure lines, they may give negative 
results. The variety No. 01243, ,a six-rowed barley, isolated at Svalof 
from material sent from Enle&, when introduced into Norrland, proved 
too late, ripening about a week after the local types. Nos. 01201 and 01222, 
six-rowed barleys from Dalame (central Sweden), on the contrary, proved 
in Norrland, as early as the northern types. This may be explained by the 
fact that every variety transported from one district to another show's 
a tendency to adapt itself to the new conditions by developing the neces¬ 
sary characters. In southern Sweden the earliest forms of a given type 
tend to decrease their degree of earliness, or to make it disappear altogether, 
whereas it is very difficult to show very small differences, of two days for 
example, differences which, in the north, corresponding to the limits of 
distribution, are of special importance, for two days more or less for a cer¬ 
tain variety may make all the difference between ripening and not ripening. 

What has been said for earliness also applies to resistance to cold and 
diseases. 

Characters or the straw. — In Norrland growth is even more rapid 
and regular than in the southern districts; the barley No, 01201 which, at 
Svalof, has a short stem, when sown in the north has a much longer stem, 
more subject to lodging. This modification, however, is not equal and pro¬ 
portionate for all varieties. Thus, for example, Eindelen No. 0161 and 
No. 0164 (from plants gathered by the author at Eindelen, near Zermatt, 
Switzerland, at an altitude of about 6890 feet) developed culms of equal 
length both at Svalof and at (length of culm about 2 feet). In order 
to pass a just opinion on the character of the straw, experiments must be 
carried out in the district to which the variety is destined. 

Geatn vieed. — The earliness, structure of the culm, res stance to 
cold and disease, which, as has been seen, vary with the environmental 
conditions, have a marked influence on the yield, so that even the charac- 

; 
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ter productivity changes in different places. Earliness does not suffice 
to guarantee the strength of the yield at higher latitudes. A striking example 
of this is given by the very early six-rowed barley, Svalof No. 01201. Dur¬ 
ing the years 1894-1904 this barley gave an average of 19.11 cwt. per acre, 
a yield much below that of the Chevalier variety, 23.57 ^^wt* 
ma3^ be explained by excessive earliness (in the south at least) accompanied 
almost always by decreased productivity. If, however, 19.11 cwt. are 
not much at Svalof, they represent a fairly good harvest in Norrland. At¬ 
tempts have been made to introduce the barley 01210 in Norrland, but, 
although it was sufficiently early, the results as regards yield of grain were 
far from encouraging. 

The attempts to introduce into the northern districts types selected 
at Svalof go back to 1904, the year in which a series of comparative tests .with 
37 varieties of barley, 21 six-rowed and 16 two-rowed, was carried out at 
TuleS.. 

As regards two-rowed barleys, repeated attempts made even with the 
very early varieties, such as 0116 from Westergotland, 0161 and 0164 from 
Findelen (Switzerland), were all completely negative. On the other hand, 
among the numerous varieties of six-rowed barley studied repeatedly, 
were distinguished 01209, 01222 and 012^5, fairly early and good producers, 
01209 at least, also having a large, well-formed caryopsis. The variety 
01206 from Dalarne deserves special mention. Axel Ulander states that 
in 1908 this variety was still earlier than the very early native barleys 
of Joukasforvi and Pasaia. In spite of these few exceptions the Svalof 
varieties have gradually had to give way before those selected at Eulei, 
natives of the Nofrbotten coast, or the province of Tomea, or else collected 
from the Eule^ district. 

Z74 - Experiments in Field Technic in Rod Row Tests.— hayes, h. k. and arny, a, c, 
Journal of Agricullura 4 'Researchf Vol. XI, No. 9, 390-419. W’'a!>hhigton, Novem¬ 

ber 26, 1917- 

The lack of uniformity in selection methods sometimes makes it diffi¬ 
cult to compare the results obtained by different workers. While the very 
nature of the investigations excludes the use of exact rules, as in chemistry 
and physics, it is, nevertheless, possible to standardise the methods so as 
to decrease errors in the estimation of biometrical ciata. 

Where cereals are concerned, the size and shape of the plots, the com¬ 
petition between them or their reciprocal action, soil heterogeneity, are 
all factors which have a considerable influence on the yield, and make it 
difficult to estimate, because many of the figures are not strictly compar¬ 
able. The authors have attempted to find a method to reduce these sources 
of error to a minimum by a series of field experiments with barley, oats 
and wheat, which aimed at determining: — 

1) The effects of competition between adjacent rows of cereals of 
the same and of different varieties. 

2) The planning {length, spacing, number of rows) which will most 
effectually reduce to a mihimumrthe effects of competition. 
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3) The number of times an experiment must be repeated to elimin¬ 
ate errors due to heterogeneity of soil. 

Each of the experimental plots, adjacent one to the other, contained 
three 18-feet rows of cereals. The rows were i foot apart. In other words 
there were two border rows, one at the left (I,), the other at the right (R), 
and a centre row (C.), This arrangement is shown for one plot in the 
following figure, which also includes the adjacent row^s (A) of the two 
plots on either hand. 


A L c K A ^ 

A. — Effect of the height of the adjackni lines on the yield 

OF THE BORDER LINES OF ANOTHER VARIETY OF THE SAME SPECIES. — 
There was one plot for each variety, arranged as described above. At 
harvest time i foot v/as discarded from each row, reducing the length con¬ 
sidered to 16 feet. 

To' compare the yield in grain the following method was adopted; — 
If the left (L) border row yielded more than the right (R) border row, the 
result was considered positive and the difference expressed in + bushels 
per acre ; if the rignt border yielded the most the result was considered 
negativey and the difference expressed in — bushels per acre. 

The height of rows adjacent to the border* rows of another plot were 
compared in the same way. If the variety near the left border w^as higher 
than the variety near the right border, the result was positive, expressed 
in + inches and centimetres ; in the opposite case the result was negative, 
expressed in -• inches and centimetres. 

With the results obtained tables where drawn up showing the correla¬ 
tion between diference in yield and difference in height, such as the follow¬ 
ing {see p. 306), concerning barlej^ 

The figures given iu this table made it possible to calculate (by 
Davenport's formula) a very high negative coefficient of correlation: 
— 0.519 jh 0.063. The height of the rows of barley adjacent to 

the border rows of a neighbouring plot thus has a decided influence on 
the yield in grain of these border rows ; the greater this height the lower 
is the yield. 

The same applies to winter wheat, where f — 0.337 i. 0.097. ' 

- There is, however, but a very slight negative correlation or even a 
slightly positive relation in oats and spring wheat. 






Difference in height of s adjacent rows {in cm ) 
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Correlation between the difference in yield between the border rows of one 
variety and the difference in height of adjacent lines of other varieties. 


Difference in yield of 2 border rows of the same variety {bushels per acre) 
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The fgtsres in the squares within the border represent the niunber of varieties showing 
such or such a combination between difiemice in yield and difference in height. The totals 
of these figures for each class are given outside the border on the right and at the bottom 
and give a total of varieties, shown in the right-hand bottom comer. 


B. — Ei?]?ects op the adjacent dikes on the yiede op the border 
ROWS OP A dipperEnT variety op the same species. — These effects were 
detennijied as in the preceding case. The results show them to be less than 
the effects produced by the height of adjacent lines* The negative coeffi** 
dent of correlation was again highest for barley —- f = — 0.394 jf 
about 6 times the probable error, followed by that of spring wheat 
^ f — 0.290 4 ;^ 0.087. The other cereals had very low fositive corre* 
iations, except in the ca^ of winter wheat, where r + 0.315 ^ 0.099. 
These positive coefficients might be due to soil heterogeneity. 

|wij 
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C. — Variabieity of border rows, centre rows and three-row 
PEOTS OF CONTROE PEOTS. — The cereals studied are Haynes Bluestem 
wheat, Turkey winter wheat, Tigowa oats and Manchuria barley. The 
border rows were found to vary mtich more than the centre rows, as the 
following figures, collected at the Minnesota Plant Breeding Hursery and 
Farm Crops Section, show, 


Cereal 

Experiment field 

Difierence between 
coefiBLcient of va¬ 
riability of border 
and central rows 

Haynes Bluestem wher t . 

Plant Breeding Nursery . , . 
Farm Crops variety test . . . 

2.90 + 1.788 
1-35 ±x-390 

Turkey winter wheat . j Plant Breeding Nur^iy. . . . 

( Farm Crops variety test.... 

2.74 + 1.509 
0.94 ± 1.838 

r • ^ Plant Breeding Nursery. . . . 

^ ® 'Farm Crops variety test . . 

3-93 ±1-230 

2.64 ± 1.613 

^ Plant Breeding Nursery . . 

Manchuria barley.j Farm Crops variety test . . . 

10.91 + 4.208 
3.63 + 1.386 


The greatest differences are between barley, then between oats; they 
are but slight in spring and winter wheat. 

On the other hand, a comparison between the coefficients of variability 
of yield between the centre rows and the three row control plots gave the 
following results: — 

OcUs, — Negative differences, i, e, the yield of the centre rows varies 
less than that of the three-row plots. 

Barley. ~ Very slight positive differences: — 0.55 ^ 2.596 and 
0.48 + 0.993. 

Winter and spring wheat. — Marked positive difference: — 1.65 + X.313 
and 2.94 + 1.699 for the first, and 0.61 + 1.215 and 2.95 + 1.535 
second. 

In wheat, therefore, the average 3deld of the three-row plots varies 
less than that of the centre row, but the difference is not sufficiently great 
to justify the extra labour which would be required to compute the yield 
of the two border rows apart from that of the centre row. 

From the results obtained the following conclusions were deduced: —• 
x) There is marked competition between rows i foot apart. In 
selection work, therefore, it is best not to sow only one row per ear,but to sow 
three-row plots, as the two border rows have a protecting action* 

2) In calctfiating the yield it is unnecessary to consider all the three 
rows, but time and work may be saved by considering the centre row Duly 
as its variability is almost equal to that of the three rows together. 

Repetition of tests in order to reduce the errors due to sod:, 
HETEROGENEITY. — In the experiments described the control plots were 
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also used to study the efficaciousness of such repetition. Three repeti¬ 
tions reduced error by 25 to 50 % ; q to 12, reduced the error to a mini¬ 
mum, making them almost iieglieeable. 

275 - Correlations Observed in Continuously Cropped Barley, in S. A. — See 

No. 289 of thu Review, 

276 - A Method for Determining the Percentage of Self-Pollination in Maize. — 

Waller, A. E., in the of the American Society of Aponomy^ Vol. IX, No. i, 

pp, 35-37. Lancaster, Pa., Janiiarj^ 1917 - 

In the maize endosperm which results from fusion of the second nu¬ 
cleus of the pollen grain with the two polar nuclei, the yellow colour is do¬ 
minant to the white. If, therefore, a white variety is fertilised with the 
pollen of a yellow variety, the resulting ears are hybrid, certain grains hav¬ 
ing the dominant yellow colour of the male parent, in accordance with the 
phenomenon called xenia'' (i) by Fochb. 

The author used this phenomenon as an indicator to estimate indirectly 
the degree of self-fertilisation in maize, applying it as follows: — in a field 
of yellow corn he placed, here and there, two or three plants of white maize. 
At the time of tasselling two of the three plants in each hill of white maize 
were detasseled; the. third plant served to measure the degree of self¬ 
fertilisation on the basis that the white grains would be self-pollinated, 
the yellow gr-ains the result of cross-iDollination (xenia). 

The varieties used were Reid's Yellow Dent and Wing’s Hundred-Day 
White, which are particularly well adapted to cross-fertilisation since they 
flower about the same time. Of 36 ears, an average of 5.13 % were self- 
pollinated, but, for the reasons given in § 3, this does not represent the per¬ 
centage of self-pollination which might take place under field conditions. 

It should be remembered that: — 

1) It is not always easy to distinguish the white grains from the yellow 
grains, which may be very pale. This is perhaps due to the formation in 
the endosperm of only one set of yellow determinants, brought by the second 
nucleus of the pollen grain, as against that of 2 sets of tufhite determinants 
contained in the double endosperm nucleus. 

2) If, instead of comparing only 2 characters of the endosperm for 
colour (white and yellow, that is, one pair), the author had compared 2 

of characters, concerning, for example “ colour ” and sugar content ”, 
the classification of the grain would have been greatly facilitated. It is, 
however, difficult to obtain sweet white varieties which flower at the same 
time as yellow field com, and to do so a series of plantings would be neces¬ 
sary. . 

3) In the field the percentage of self-pollination is influenced by ex- 

(i) When a female fiowet is fertilised by tbe pollen of another variety or species, the result¬ 
ing fmit may show, in its endosperm, besides the embryo of the hybrid, also the characters 
belonging to the fmit of the male parent. In his. work called Die Rflmmimisohlmge, Bo- 
this ^enoi^enon xe^. — 6ee also Erwjn, Einjft'hmng in Me expeHmenidU 
Berlin, 1911, {Ud.) 
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posure, spacing of rows, the direction and sStrengtli of the wind, atmospheric 
moisture, so that the sources of error can only be eliminated by repeating 
the experiments during several years. 

377 - The Relation of the Vigour of the Maize Plant to Yield. ~ Grantham, a. e., m the 

Journal of the American Society of Agronomy^ Vol. IX,No.7, pp. 340-343. Washington, 

D. C., October, 1917. 

The experiments described were carried out at the Delaware Agri¬ 
cultural Experiment Station, Newark, to ascertain the relation of the vigour 
of the maize plant to its yield in grain. Of two plants grown in the same 
hill, one was much stronger and vigorous than the other. About 100 such 
plants were chosen and grown under identical conditions, the hills thinned, 
and the stronger plant removed in 50 cases and the weaker one in the other 
50 cases. 

The two groups were distinguished by ; — a considerable difference 
in the date of tasseliiig (August 5-12), the weaker plants being much later 
than the others ; h) height, measured every 8 days after thinning, from June 
25 to September 18. The extreme measurements were: ■— on June 25, 4.7 
and 9.2 inches, and, on September 18, 98.0 and 107.3 inches respectively 
for the weak and strong plants, . 

The following table gives the most important results of the experi¬ 
ments : — 


Distribution of ears from-strong plants and from weak plants. 



i Number of ears 

Weight of ear, j 

Number of ears 

Weight of ear, 

' 


grams | 

1 



grams 

1 Strong stalks 

1 

, Weak stalks 

; . i 

Strong stalks | 

Weak stalks 

0- 50 

0 

!i 

5 ! 300-350 

II 

' 4 

50-100 

' 0 

! 5 

350-400 

S 

I 

IOO-150 

! 2 

, 10 

400—45® 

» 2 

0 

150-200 

: 4 

1 9 

450-500 

500^550 

3 1 

0 

200--2 50 

' 7 

: 8 

■ ■ I i 

0 

250-300 

; ® 

i 6 


1 — ' ..■ 

' - 





i 46 

4S 



This table shows that strong stalks produce no ears under 100 gm. in 
weight, whereas, of 48 weak stalks, 10 produced ears weighing less than 
100 gm. More than half the ears from strong stalks weighed more than 
300 gm., while ^3 of those from weak stalks weighed less than 200 gm. The 
strong plants are also distinguished by a higher yield in grain (221.7 gm. 
for strong stalks, 109.6 gm. for weak ones), the weight of the cob (41.7 
gm. and 3S.8 gm.), and a lower percentage of cob (igand 24% respectively). 

There is, therefore, a positive correlation between vigour and yield (i). 

(1) The total \yeight of the plant is in direct ratio to the total weight of the caryopses 
(see also Ekttwirth, C<, BU Zi^chtung der lantiwirischaftlichm KiUtufpfimzfn^ Ed„ 
Vol. II, p. 9, Berlin, 1909). (JSaf) ' „ , : , 
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278 - Correlations between Ear Characters and Yield in Maize (i). — j^ove, h. it. 

and Wentz, J. B., in the Journal of the American Society of Agronomy, Vol. IX, 
No. 7, pp, 315-3S2. Washington, October 22, 1917. 

A summary is first given of the results obtained by workers who, in selec¬ 
tion for a given character, chose the two extremes, and sought to establish 
the relationship between this character and the yield (2). The author then 
describes his own experiments (at the Department of Plant Breeding, Cornell 
University, Ithaca, N. Y.) in which he chose, for each character studied, 
ears near the average type. The maize used was Cornell No. 12, a yellow 
dent variety selected from the Punk Ninety Day variety. In a table are 
shown the correlations obtained for all the characters in each of the 5 years 
during which the e'xperiment lasted. 

Below are given, in Table I, the general averages for the characters 
studied during the 5 years 1910-1914, and, in Table II, the mean per^ 
cent age of grain in the ears of a few of the highest and lowest classes with 
the mean yield of these classes. 


Tabi^k I. — General averages of ilie characters stndied. 


Ear characters correlated with yield per stalk 

Average 

(1910-1914) 

lyength.. 


cm. 

21.382 ± 0,045 

Average circumference. 


cm. 

15-278 ± 0-027 

Ration of tip to butt circumference. . 


. . . 

0.859 i o.ogr 

Average circumference of cob 


cm. 

9.289 -i_ 0.0x8 

V'eight. 


gm. 

273.048 ± 0.97S 

Percentage of grain. 


• % 

85*252 ± 0.073 

Average weight of kernels 


• gm. 

0.283 i 0.001 

Number of rows. 



17.004 ± 0.061 

Average length of kernels . 


cm. 

1 i.3i4± 0.003 

Average width of keme*'^. 


cm. i 

' 0.798 4: 0.003 

Yidd per stalk. 


. lbs ! 

i 

0.727 O.OC2 


(1) See also R. February 1918, No. X48. (Ed.) 

(2) WiLLlftJis, C. G. (Com Experiment's, Ohio Agricultural Experiment Station Bulletin 
282,19i5)» selected ears for themasdmum and miuimrim extremes of the characters length of 
ear, shape of ear, lillingof tip, indentation of kernel, weight of,ear and percentage of grain. 
In selecting long and short ears he obtained a t^fference of only 1.39 bushels per acre in a 10 
year average yield in favour of long ears. In selection for shape of ear, tapering ears surpassed 
cylindrical ears in average yield during a o-yeax period by i .65 bushels per acre. Bight years* 
selection of bare and filled tips gave an average difference of 0.34 bushel per acre in favour 
of filled tips. Seven years* selection of rough and smooth dented ears gave an average dif¬ 
ference of 1.76 bushels per acre in favour of the smooth type* Seed ears averaging 88.16 % 
of grain gave a‘6-year average jdeld of &%.6i bushels per acre as compared with 65.06 bushels 
from ears averaging 76.38 % of grain. 

HanxiBy, C. B. (Progress in Methods of Broducing Higher Yielding Strains of Com, Cf. S* 
Department of Agrimliure Yearbook, 1909, p. 309), tabulated the yields.of 4 varieties for 
6 years, including 1000 ear-to-rov? tests. He fotmd no relation betweai the characters of seed 
^rs and yieldr 
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Table II. — Mean percentages of grain in the ears in a few of the highest and 
lowest classes, with the mean yields of these classes. 


Year 

High classes 1 

Percentage l Yield per stalk, \ 
ofgiain { pounds 

Low classes 

j 

Percentage I Yield per stalk, 
of grain 1 pounds 

1 

191:0 . 

j 

87.074 1 O.S22 

S1.676 

0.859 

T911 .... 

88.565 ; 0.624 

79-375 

0.677 

1912. 

S7.15S 1 0.672 

80.750 

0-738 

1913 . 

88.447 ^ 

80.714 

0.847 

1914 . 

S 7-235 0.651 

82,750 

0.645 

Average . 

81 f .596 0 ,S 0 d 

i 

8 U 053 

0 ,T 53 


Montgomery, E. O. (Experiments with Corn, Nebrasa Agncultuyal Experiment Station, 
Bulletin 112,1909), during many years selected ears for the characters shape of ear, shape of 
kernel and size of ear. He concluded the results were slightly in favour of long ears; the size 
of the ear depends too much on environment to be of any importance; a medium depth of ker¬ 
nel is to be preferred. 

Pearl, Raymond and Surface, Prank M. (Experiments in Breeding Sweet Com, Maine 
Agricultural Experiment Station, Bulletin 183,1910), carried out, from 1907-1909, a large num¬ 
ber of ear-to-row tests with sweet com. One of their conclusions is that there is no relation 
between the external seed characters and yield in sweet corn. 

Sconce, H, J, (Scientific Corn 'BxQ0.6ing,Proccedmgs of the American Breeders* Association, 
Vol. VH, p. 43,1911) tested Reid Yellow Dent and Johnson County White maize for 5 years. He 
found that ears of these varieties with 18 and 20 rows of kernels gave better yields than those 
with more than 20 or less than 18 rows. Averaging the results of 4 years he found that, with 
Reid Yellow Dent, the best jdelds were obtained with kernels having small germs, and with 
Johnson County White, with kernels having large germs. In correlating yield with shape of 
kernel he found that, in both varieties, square-shouldered kernels showing a small space be¬ 
tween the rows at the crown and tip gave the best yields. 

McCall, A. G. and Wheeler, C. S. (Ear .characters not correlated with yield in com, 
Journal of the American Society of ^Agronomy, VokV, p. 117, 1913), of Ohio State Uni¬ 
versity, calculated the correlations between a few ear characters and yield and obtained the 
following results: 


Characteis con elated with yield 


Coefficients of correlation 


Series i 


Series a 


1 

Length cf ear . . , . . 

0,0580 zi: 0.0296 

i 

0,10x7 zfc 0.0651 ,, 

Weight n . . 

—~ 0,0270 i 0.0292 

0,0866 ± 0,0656 

Circumference , . 

— 0.0968 ± 0,0287 ^ 

0*1803 ± 0.0636 

Density ! . . . . 

0.0272 ± 0.0293 



The ears used'in this work had not been selected for the characters used in the cotrela^- 
tions. 
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Conclusions. — i) The characters, length, ratio of tip circumference 
to butt circumference, average circumference of cob, weight, average weight 
of kernels, number of rows of kernels and average length and width of 
kernels, do not show correlations significant enough to be of value in judg¬ 
ing seed maize. 

2) There is a slight negative correlation between percentage of grain 
in.the ear and yield, implying that ears containing a low percentage of 
grain ma3^ yield higher than ears with a high percentage of grain. 

3) The average circumference of the ear is the only character showing 
any significant relation to yield. 

4) The external characters of the ears cannot serve as a basis for 
the choice of high yielding ears. The points on a show card are of no value 
for selecting seed ears, and apply exclusively to show purposes. 

5) The only basis for selecting high-yielding seed maize is the ear- 
to-row progeny test. 


Love, H. H. (The Relation of Certain Ear Characters to Yield in Com, Proceedings of the 
American Breeders" Association, Vol. VII, p. 29. Washington, 1913), obtained the following 
correlations in experiments carried out over two years : 


Ear d^aracters correlated | 

Minnesota No. 13 ; 

1 Punk Ninety Day 

with yield per stalk | 

1 

1 1 

i 1909 

1 

j mio 

i 

1909 i 

i 

1910 

Length. j 

— 0.099 i 0.076 

1 

0.241 .-b 0.064j 

' . i 

j 0.300 ± 0.0611 

0.058 ± 0.067 

Weight. 

0.094 ± 0.076 

0.015 ± 0.068' 

' 0.323 ±0.0601 

0.090 ± 0.067 

Number of rows. 

0 :36 o ± 0.072 

— 0.127 ± 0.0671' 

j — 0.061 ± 0.0691 

— 0.034 ± 0.067 

Weight of kernels.^ 

Ratio of tip circumference to butt ; 

— 

0 028 i o.o68jj — 

0.043 ± 0.067 

* circumference. 

— 

— 0 162 rb 0 066 i — 

o.ot4 ± 0.067 

Percentage of grain. 


— 0.177 i 0 066 

1 

1 



Thus the only characters showing ahy considerable correlation are length and weight of 
ear. Of the 8 correlations obtained for these two characters in the two years, two are about 
five times their probable error, so that these correlations can hardly be considered signi¬ 
ficant. (See also B, May 1912, No. 491). 

CtrNNCsrOHAM, C. C, (Relation of Ear Characters of Corn to Yield, Journal of the American 
Society of Agremomy^ Vol. VIII, p. 188, 1916),of the Kansas EsqJeriment Station, studied the 
' relation of the ear characters to yield in a number of varieties. He found some variation for 
length of ear in the difierent varieties. In the small varieties the long ears yielded a little bet - 
. ter than the medium and short ears, but this did not apply to the larger varieties. There was 
no significant difference in the averages for ail varieties. Eats with small circumference out- 
yielded the large ears. There seems to be no relation between the filling out of the tips of the 
ears and yield. Smooth ears out-yielded the roughly dented ears. Ears withlow percentage of 
grain yielded slightly higher than those with the higher percentages of grain. Bars with 16 
and 18 rows of kernels generally gave the highest yields, though, in this character., there was a 
difference in varieties. 
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279 - Breeding Sweet Corn Resistant to the Corn Earworm. — Collins, g. n. and 

Kempxon, T. H., in the Journal of AgrieuUufal Research, Vol. XI, No. ii, pp.’544*572, 

Washington, December 10, 1917. 

In the south of the United States and throughout the American 
tropics the production of sweet maize is greatly hampered by the ravages of 
the maize earworm {Chloridea obsolete Fab., of the Noctuidae family), 
which are so serious that, in some districts, the place of sweet maize has 
been taken by the more resistant field varieties. 

In order to unite in a new variety the character “ sweet grain'' of 
sweet maize and that of resistance to earworm'' of field maize, a series 
of hybridisation and selection experiments were carried out from 1912 to 
1916 at Victoria (Tex.), Chula Vista, near San Diego (Cal.) and Tanham 
(Md.). Crosses were first made betw'een the three commercial varieties of 
sweet corn, Stowell's Evergreen, Early Evergreen and Early Cor^^ and two 
varieties of field corn, Browmsville and Marrainto. Brownsville was selected 
for its resistance to earw’orm ; Marrainto, a variety from northern Mexico, 
has rather thicker and harsher husks than those of Brownsville. From 
among the hybrids obtained the four following were chosen : 

Ph 75 (Brownsville X Baidy Cory) Pli 79 (Stovveirs Evergreen X Brownsville) 

Ph 77 (Early Evergreen X Brownsville) Pk So (Marrainto X Early Evergreen). 

From the beginning of the experiment the four characters considered 
as important in resistance to earworm were : — 

ij The distance t&hick the husks extend'beyond the tip of the ear ; as the 
larvae usually enter the ear from the tip of the shoot it is advantageous to 
increase the distance they must travel. 

2) The thickness of the cover of the husk ; as the larvae sometimes 
enter the ear through holes in the husk a thicker cover might hinder them. 

3) The texture of the husks ; in most sweet varieties the husks are 
relatively soft and smooth, while in field varieties the3’' are firm and rough, 
sometimes even covered with firm spicules making their surface like sand¬ 
paper. This character might prevent the insects from eating through the 
husks. 

4) The husk leaves ; it was throught that ears without husk leaves 
might be less attractive to the moths. 

The ears from the Fi contained a mixture of sweet and homy seeds. 
In 1914 the sweet seed from selected ears of each of the four above-mentioned 
hybrids were sowm in separate rows at Eanham, one row for each ear. Fol- 
linations were then made of plants of similar appearance, usually within the 
same row, the characters described being recorded for each plant. Pre¬ 
ference was given to plants with long husks and few husk leaves, but 
other types, including a few that appeared inferior in worm-resistant cha¬ 
racters, were not excluded. In 1915,14 ears were selected and the grain 
from them sown £ft Chula Vista, where the earworm does more serious da¬ 
mage than at Eanham. 

» When the hybrids obtained in 1915 at Chula Vista were compared 
with other varieties of sweet maize growing in the neighbourhood, the hy- 
brids were found to have suffered less than the other varieti^. Adi conch- 
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tions being equal, and the effect of competition in adjacent lines (i) being 
taken into consideration, some lines showed greater resistance than others ; 
thus, the hybrid Ph T2^ (StowelPs Kvergreen X Brownsville) was 7 14 
times more resistant than Ph 125 (same cross). This proves that different 
plants from the same ear are distinguished hy a special degree of resistance. 
Ill 1916,35 rows were planted at hanham, distributed as follows: — 

14 rows of the 1915 hybrids 

9 from eats obtained by hand pollinations within the rows of the 1915 row 
8 rows from ears obtained by crosses between the rows in 1915. 

2 rows of Fj crosses between 1915 lines and Hopi maize 

I row oi. Oregon Bvergreen (P 129,) a commercial variety of sweet maize 

I row of New Century Wonder (P T2S), a commercial soft variety sold as table maize. 

The rcvsults confirm those of 1915. Ph 124 letained its superioiity, 
showing the character ** resistance to earworm” to he hereditary. Moreover, the 
degree of immunity may increase from one generation to the other as is 
shown by the correlation 0.66 ^ 0.09 for damage done hy eaiworm. On 
the other hand, three varieties of svteet maize used for comparison, Oregon 
Evergreen, one of the most resistant commercial varieties of sweet maize 
and two Hopi hybrids, Ph 137 and Ph 141, vrere seriously injured by the 
parasite. 

Characters correi^ated with resistance : — 

1) Damage, expressed by a scale from i to 10, where 10 expresses 
complete destruction of the ear. 

2) Number of larvae, 

3) Damage per larva. ^ 

4) Prolongation of husk; the distance from the tip of the ear to 
that of the busk expressed in centimetres. 

5) Length of ear. 

6 ) Length of husks. 

7) Number of husks, 

8) Number of layers forming the husk. 

9) Number of days from planting to silking. 

10) Matimty ; the proportion of opaque to transparent endosperms 
estimated in a section of the grain, according to a scale of from 6 to 
15 ; below 6 the grain is not marketable. 

11) Number of days from silking ho harvest. 

12) Husk leaves ; the, development is in accordance with a scale of 
X to 10. 

13) Number of rows. 

The correlation of the characters prolongation, length of husks, number 
of layers, days to silking^ to damage are expressed by coefficients equal to 
or above 0.35. There is positive correlation between 
Ffolon^atwn and Length of hushs. 

Length of husks and L^if^.of ear. 

Number of husks and Number of laysfs. 


(%) See No. 274 of Revim ) 

!*»»} 
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Number of layers and Days to silking. 

Days to silking and Maturity^ Days from silking to harvest, Husk leaves. 

Maturity and Days to harvest, Husk leaves. 

These correlations mnst be borne in mind so that an eventual immunis¬ 
ing efect may not be wrongly attributed to one of a pair of correlated cha¬ 
racters. 

Analysis op rksuets. — Prolongation of husks, — One gi the chief 
differences between sweet maize and field maize is the greater length of 
the husks which greatly exceed the lip of the ear in the latter ; the larvae 
of the earworm must thus travel a greater distance to reach the tip. This 
explains the greater resistance of the field variet3^ A correlation between 
damage and length of husk is, therefore, to be expected. Such a correlation 
of 0.71 + 0.06 is, indeed, found, whereas the relation of regression of dam¬ 
age (i) to length of husk is expressed by the coefficient 1.02, i, e, an increase of 
I cm. in prolongation may save i % of the cr6p. AmongvSt 14 progeny with 
an average prolongation of 2.9 cm. there was a loss of 10 %. and among 
12 with an average prolongation of 7.7 cm. the loss dropped to 5 %, In 
other words, an average increase of 4.8 cm. in prolongation was accompan¬ 
ied by an average reduction of 5% in damage (or about ViooP^^ centimetre). 

Number of layers and number of husks, — The coeJSicient of correla¬ 
tion between this character and damage is high — 0.52 — but as only 4.5% 
of the larvae enter the ear by penetrating the husks, there cannot be said to 
be any direct relation as to cause and effect between the number of layers 
and damage. The protective effect of the layers is also partly due to 
another character correlated with thickness which has not been considered 
in these experiments (partial correlation). 

Husk Leaves, —The larger the leaves the larger the space over which 
the moth can deposit eggs. The positive correlation between damage and 
husk leaves is 0.31 + o.ii In selection, therefore, forms with very large husk 
leaves should be avoided. 

{i) WEen the coefficient of correlation between 2 characters and the standard deviation 
of each is known the coefficient of regression may be easily calculated. For example, to obtain 
the coefficient of regression of the weight of the ear as related to its length, the coefficient of 
correlation between might and length is multiplied by the standard deviation from the average 
weight, and the product divided by the standard deviation from the average length, using the 
- O'w 

formula r =s —> where W represents the weight in ounces and I, the length in inches, 
o E 

Similarly, to calculate the coefficient of regression of the length as related to the weight, 
Ct 1 / 

the formula r = - y is used. Supposing, for example, that the coefficient of regression 

of the weight as related to the length is 2.03 and that, in certain groups of ears in a field, the 
devialaon from the average length of the group in relation to the average length of the crop 
is 2 inches, by multiplying this deviation by the coefficient of regression, these ears may be said 
to weigh 2 X ^*^3 ==* 4*^^ ounces more than the average weight of the ears of the crop. 

The coefficient of regression thus gives a specific relation between the standard deviation 
of 2 correlated characters, so that, if the standard deviation of one pt them be known, it is 
easy to calculate the standard deviation of the other. — Cf: Davbnporx, E., Prindf^es of 
Breeding, pp. 466-368. (Bd.) ’ ‘ 



PI.ANT BRKKDIXG 


316 


Ntmber of larvae and damage per larva. — These values are low in re¬ 
sistant lines. As the number of larvae depends greatly on the degree of 
attraction of the plant for the female moth, it may be assumed that the 
plants avoided by the moths are those most distasteful to the larvae. It 
is probable that this agreement between the instinct of the larva and the 
moth depends less on the morphological characters of the plant than on 
chemical diflferences, probably on the presence of some volatile substance 
distasteful both to the larva and to the moth. We have, therefore, one 
of the characters which have not been considered in these investigations, 
although it is closely correlated with damage. 

Other characters. — The coefficients of correlation are low and of no 
importance in practical selection. 

CoNCi,usroNS. — i) An increase in the length and thickness of the husk 
covering, and a reduction of the husk leaves increase resistance to earworm. 

2) By crossing sweet maize and field maize varieties, the characters 
sweet grain andresistance of the ears to earworm'' may easily be united 
in one variety in ever-increasing proportions. 

280 - Correlations Observed in Maize Grains^ in U. S. A. — See No. 271 of this 

Review. 

2S1 - Inheritance of Abbreviation of Growth in the Cultivated Carrot and Beet — 

X/Vcmiif, in Comptes rendusdes Stances de VAcaddmie des SC'ienceSt Vol. CtXV, 

No. 23, pp. 1012-1014. Paris, December 17, 1917. 

In 1916 the author described his studies on certain nutrition modifica¬ 
tions caused by the sea climate and sandy soil in plants transferred from 
Rennes (Ille-et-Vilaine) to Erquy {C6tes-dii-Nord), by the sea (i). He 
showed that most of these variations were not hereditary, but disappeared 
with inland cultivation. He extended his obser\rations to the study of 
the inheritance of other phenomena which appear to be more frequent on 
the coast, particularly the inheritance of abbreviated growth in carrots 
and beet, which sometimes give annual plants of no, or of only very mini¬ 
mum, utilitarian value. 


(i) DAKiEt, I/TJCIEN, Cultures expmmeutaies au bord de la mer, in Compies rendus des 
Semoes de VAcademie des Sciences, Vol. CI#XIII, No. i 5 , pp. 483-486, Paris, Oct. 30, 1916. 

The author summarised as follows the results of his experiments carried out during 15 
years at Erquy : — 

x) In 15 years the plants transferred from Rennes to the coast at Erquy, acquired no ha- 
lophytic characters although subjected to the influence of fog and occasional watering with 
salt water, 

3) The only distinct variations were those caused by the very marked oscillations of 
the water (quantity, quality and salt content), which caused dwarf and giant plants and all 
the intermedite stages. . This actions is entirely transitory, both in the experimental plants 
themselves and in tbe^r descendants. It does not appear to be hereditary so far as can 
judged from the negative experiments and their short duration (15 years) as compared with 
repeated action during many centuries. Giant or dwarf plants, so common on the sea coast 
according to the degree of moisture at the station, rapidly lose their peculiar characters in¬ 
land, thnsagainconfirmingthe non-inheritance of these phenomena. ’ 

[ifMSI] 
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HivS experiments, which are still being continued, were carried out si¬ 
multaneously at Rennes and at Erquy and gave the following results: — 

1) The abbreviation of growth is partially hereditary, to a degree 
varying with the conditions of cultivation in a first generation ; 

2) The sensibility to the variation is specific and greater in the variety 
of carrot studied than in that of beet; 

3) The abbreviation of growth varies with the individual and may be 
accompanied by unexpected variations showing that the stability of the 
race has been deeply shaken ; 

4) Care must be taken not to use seed of annual carrots and beets ; 
the mixing of such seeds with pure ones should be suppressed. 

282 - The Seiection of Some Varieties of Swede Resistant to Plasmodiophora 
Brassicae, in Denmark. — Christenson, C. I., in Tidskrift for riaM&avl, 
Voi. XXVI, Pait. I, pp. 68-82. Copenhagen, 19x7. 

The English variet}^ Pioneer, of Driffield, Yorkshire, is known to be 
resistant to the attack oiPlasmodiopJioruBrassicae, which causes great dam¬ 
age to swedes in Denmark every year. For this reason, the discovery of 
two new varieties of swede more resistant than Pioneer to the disease, 
is worthy of special notice. 

One was isolated from the type-variety Klank belonging to the Tri- 
folium"' Society of Copenhagen ; the other came from the Studsgaard Ex¬ 
periment 'Station, The article describes the results of a series of selections 
carried out at Studsgaard during 1909-1916, with excellent results. In the 
autumn of 1908, the author collected 18 healthy, well-developed specimens 
from plots very badly damaged by Plasmodiophora. Some of these choice 
specimens went bad during the winter; ii remained and w^ere planted in the 
spring of 1909, well isolated to prevent cross-fertilisation. 

Suificient seed was collected from 10 of the plants to allow study of 
the progeny. The aim was to ascertain whether resistance to Plasmodio- 
phora is hereditary. Ten families were named, one for each seed plant: 
Bangholm Earn, i, Fam. 2, etc. The seed was sown on plots that had 
produced swedes for the two previous years that were badly attacked by 
Plasmodiophora, The results for rgio are given in Table I. The progeny are 
divided into 3 groups: x) perfectly resistant; 2) slightly attacked, but the 

* root' retains its form and can be fed to cattle; 3) badly attacked, the 

* root' being completely spoiled. Column 8 in the table shows the degree 
of intensit}’' of the attack for each family, calculated according to the for¬ 
mula : K = —X 10, where a equals the number of unat- 

n 

tacked roots, 6, the number of slightly attacked roots, c the number of 
badly attacked roots, and. n, the total number (a + i + c) of roots. 

The progeny of 87 roots, chosen with no criterion' of immunity, and 
crossing under similar conditions, and quite near to the experimental plots, 
were almost completely destroyed by Plasmodiophora : degree of intensity 
of the attack = 14. The attack was much reduced in the ca^ of the-io 
Bangholm families coming from resistant plants; the intensity beji^ 4 
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(maximum) given by Fam. i and 2, and 0.4 (minimum) given by Fam 4, 
which was also notable as being almost completely immune. 

The 1912-1913 Experiments confirmed those of 1910. During this time, 
by means of continuous and minute selection in the Studsgaard experimental 
fields, some lines were isolated that had a high degree of resistance, as was 
shown by trials in 1914, 1915 and 1916. 


Table I. — Demonstration of the trmsmissibility of the character resistance 
to Flasmodiofhora Brassicae 1910 results. 
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Table; II. Table showing the degree of resistance of the progeny (1916). 
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In Table II (1916), in order to find the value of K, the progeny are di¬ 
vided into 4 groups: — i) immune; 2) slightly attacked; 3) heavily attacked ; 

3) almost completely destroyed. The formula K = + 3. ^ 

is used, where d equals the number of plants entirely dCvStroyed (a, I, e 
and n as in the preceding formula). 

Among the new forms, Tam. 25 and 19 deserve attention both for 
high resistance and yield (see Tables II and III). They come close to 
Tam. 4, which, however, always maintains its first place. This shows the 
excellent results obtainable by individual selection. 

I'abuk III. — Data on the 1916 root crop. 
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283 - Flaxwilt: A Study of the Nature and Inheritance of Wilt Resistance. — Tisdale, 
W. H.,iiit3ie Journal of Agricultural Research, Vol. XI, No. ii, pp. 573-605, plates 44-46. 
WasUmgton, December 10, 191J?. ^ 

The experiments described were carried out in February, 1915, at the 
University of Wisconsin. Crosses were made between a variety of fiax re¬ 
sistant to wilt [Fusarinm lini Bolley) — North Dakota Resistant 114, de¬ 
signated in the article as N0.4 — with 3 other varieties more or less suscep¬ 
tible to the disease, namely, No. 3, from Dakota, No. 5, with white flowers 
from Red Wing, Minn., No* 6, from Devil's I^ake, N. Dakota., and the 
behaviour of the hybrids obtained observed. 

Onl}’’ one of the crosses, that between the resistant variety No. 4 and 
the most susceptible variety, No. 3, gave results which could be explained 
by a Mendelian formula. The resistant plant was used as female parent, 
and the progeny designated as 4 D 20, where 4 represents the strain, D the 
plot on which it was grown, and 20 the number of the female plant. The 26 
hybrids thus obtained remained perfectly healthy, whereas the Nd 3 con¬ 
trol plant wilted entirely. In the JF*, of 530 plants, 162 were resistant and „ 
368 wilted, giving a ratio which makes it impossible to attribute the cha¬ 
racter “ resistance to wilt" to one single factor. If, however,^ 4 factors 
are concerned, these figures (or rather their halves, 8x and 184) are close ' 
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to the theoretical figures, 8i resistant to 175 susceptible, corresponding 
to the Mendelian ratio i: 2.16. 

However, as has already been said, this cross was the only one the re¬ 
sults of which could be explained; in all the others the ratio between 
resistant and susceptible plants varied so greatly that it could not be ac¬ 
counted for by admitting a constant number of factors. In the were 
obtained both more or less resistant plants and very suscej>tible plants, but, 
in most cases, intermediate forms, expressed by very varying factors. It 
must be pointed out that some of the hybrids with the same degree of 
susceptibility (percentage of dead plants at the end of the experiment) as 
the susceptible parent plant sometimes showed a marked difference from 
this parent as to the date of starting, rapidity and duration of the infec¬ 
tion ; in some plots of susceptible hybrids the first sj^-mptom of disease only 
began to appear when the control parent plants were already wilted to a 
large extent. 

It must be noted that the environmental conditions during the experi¬ 
ments were far from uniform especially as regards the state of the soil, 
which was sometimes naturally and sometimes artificial^ infected, thus af¬ 
fecting the resistance of the plants. It seems possible that the complex 
phenomena observed in these hybridisation experiments may be explained 
by the specific action of external factors on resi.stance to wilt. The re¬ 
sistant strain No. 4 was selected to withstand the disease under normal 
environmental conditions. In this case the factors A, B, C> D, are sufficient 
to produce immunity, so long, of course, as they are homozygous (AA, BB, 
CC, DD). When, however, extraordinary conditions (temperature, inocu¬ 
lated soil) favourable to the growth of the parasite are artificially created, 
the action pf A, B, C, D, becomes insufficient, and part at least of the hybrids, 
resistant under normal conditions, breakup into resistant and susceptible 
plants. In such cases, to regain immuait}^ other factors, E. F. etc., must 
be taken into cosideration. This has evident^ not been done for strain 
No. 4, selected for growth under normal conditions. The factors in this 
line may be: i) entirely absent, 2) present singly, 3) present in combina¬ 
tion, either homozygous or heterozygous. The differences in the results 
obtained would be thus explained. 

The wilting of the plants attacked is due to the combined action of 
the following factors : — 1) destruction of the root system ; 2) use of the 
food and water supply of the plant by the fungus; 3) more'vigorous growth 
of the fungus and increased transpiration of the host plant due to a rise 
in temperature; 4) the possible production by the fungus of toxins injurious 
to the host protoplasm. What is the specific behaviour of the resistant 
plants towards the pathogenic agent ? The mycelium penetrates the root 
hairs, epidermal cells, the stomata of seedlings, and perhaps also wounds, 
of both x&istant and susceptible plants. In the latter it develops rapidly, 
hffling the tissues, whereas, in the former; it is unable to penetrate the 
tissues. This may be due to; — tz) the permanent chemical composition of 
the resistant plant may be injurious to the fungus, 6) the protoplasm of 
. ttefesi^anli Jlant mky be more sensitive than rhat of the susceptible 
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plant, thus, reading more readily in the production of the phenomena 
causing wilting ; c) below and around the point attacked the cells of the 
parenchyma, which form a fourth layer, divide and thicken their walls 
with a substance giving the suberin reaction ; the cork layer thus formed 
isolates the infected zones, preventing farther progress of the hyphae. 

284 - Selection of Pea-seed. — Beverlky, J., in The journal of Agriculture^ New Zealand, 
Department of A°ricultuye^ Indtisiries and Commerce^ Vol. XV, No. 4, p. 216. Wellington, 
New Zealand, October, 1917. 


The experiments were carried out to ascertain whether the number 
of peas in the pod has any influence on the vigour and yield of the future 
crop. The results) for the season 1916-1917 were : — 


Variety 

Number 
of peas in pod 

; Plant vigour 

i expressed 

1 Seed yield 

I expressed 


1 

1 Average: 8 or less 

1 ' 1 

' 100 

100 

B-verley’s No i pea. 

! Once selected: 10 

1 105 

140 


j Twice selected: 10 
.— ■ — -- --■“ 

j 105 

1 

! 156 


The results are positive and clearly show the effect of selection. The 
seed from pods containing 10 produce better developed and more productive 
plants than those from pods containing 8 or less. The seed from the ist. 
generation of pods containing many peas gives a yet higher yield in the 2nd. 
generation. 

285 - Asparagus Selection in Massachusetts, U. S. A. — Twenty-Ninth Annual 
Report of the Massachusetts Agricultural Experiment Station^ Public Documervt No. 31., 
pp. 23-24. Boston, January, 1917. 

The asparagus selection work at the Concord Substation, Massachu¬ 
setts, is in charge of Prof. J. B. Norton. Starting with the common commer¬ 
cial varieties he successfully isolated strains distinguished, not only by their ^ 
vigour, and the quality and quantity of their prpduce, but also by marked 
resistance to rust {Puccinia Asparagi D. C.). 

For testing purposes were distributed: — in 1915, to 99 growers, 68 lots 
of roots of 50 each, and 217 ounce packets of seed ; in 1916, to 74 growers, 
67 lots of roots of 100 each and 43 ounce packets of seed of the new varieties. 

All the reports were favourable, both as regards the produce and the 
rapidity and vigour of growth. In no case was rust reported, but, in view of 
the relative freedom from rust attacks in 1915-1916, the results of further 
tests must be awaited before any definite opinion as to immunity to this 
disease can be passed. 

286 - Hybrid Chestnuts in the United States. — murrill, w. a., in the journal 0; the 

Neti York Botanical Garden, Vol. XVIII, No. 214, pp. 213-215. I/ancaster, Pa,, 
October, 1917. , 

The paper refers tq certain chestnut hybrids obtained and cultivated 
by Mr. Van in his experimental grounds several miles to the north- 
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east of WasHngton. The following lines were used for propagation and 
study: American chinquapin chestnut {Castanea Chincapin Hort. = pumila), 
Japanese chestnut (C. japonica var. pubinervis Makino), and Chinese chest¬ 
nut (C. cUnensis Hassk. == C. sativa). 

Chinquapin x Japanese. — j^ong the hybrids were found all the 
stages intermediate to the large, sweet chinquapin and the Japanese type 
with fruit fine, but of poor flavour and good only for cooking. The more 
chinquapin stock present, the better is the flavour. All these hybrids were 
immune from chestnut canker or blight {Diaporthe para'sitica Murr.), and 
some produced excellent fruit. 

Chinquapin x Chinese. — The use of the Chinese chestnut is to be 
recommended because of its sweet, soft-skinned nut, much larger than 
that of the chinquapin. These hybrids, however, are not immune to can¬ 
ker, which sometimes attacks the trees very seriously. It seems best to 
grow them in shrubs with several trunks, so that, if one is attacked, it may 
be cut immediately and its place taken by another. 

l^Ir. Vim Fleet's hybrid chestnut plantation covers an area of about 
4 acres. The trees are planted at distances of 6 to 8 feet from each other 
in rows 12 feet apart. 

CEREAL 287 - Winter Wheats in the United States. — See No. 257 of this Review, 

AND PULSE 

CROPS 288 - The Charaeters and Yields of Australian Wheats. —See No. 342 oims Review. 

289 - Some Effects of the Successive Cropping of Barley. ~*gericee, w. r., in the jour^ 

, Mlvf the American SoMyof Agronomy t Vol. ES, No. 7, pp. 325-332. W>.shington, 

D. C., October, 1017. 

The experiments described, carried out in the Tabotatory of Soil Che¬ 
mistry of the University of California, Berkeley, form part of a study under¬ 
taken to investigate the effects of successive cropping of barley on soil 
in pots under greenhouse conditions. All the factors of production, ex¬ 
cept the soil, were the same or similar throughout the experiment. Five 
kilograms of soil were put in each pot, some of which were sown and some 


Tabee I. — Yield and ripening, as affected by successive cropping. 


Nujnber 
of crops in 

one soil 

• 


Number of stalks 

. 

j Period of harvest 

total per pot 

grain 

produdng 

producing 

heads 

but no grain 

producing 

no heads 

first heads 

ripe 

East heads 

ripe 

4 .1 

5 

5 

0 

, 0 

June I 

June II 

4 ' 1 

6 

6 

0 

0 

June I 

June II 

3 • • • 1 

20 

6 

6 

8 

June 15 

July 7 . 

3 

12 

6 

4 

2 

June 15 

July. 8 

2, ' 

21 

1 ^ ' 

10 

5 

June 15 

July 10 

2 - 

23 

1 8 

9 

6 

June 14 

July 10 

i 

29 


11 

5 

June 15 

July 8 

I » % ‘ \ 

: 40 

io 

16 j 

14 

June 16 

July 12 
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left unsown; so that a series was obtained in which some ha(4 produced three 
crops, some two, some one, and some no crop. Throughout the experi¬ 
ment the culture and water content of the soil was the same for each pot 
whether it contained growing plants or not. The soil was well supplied 
with the necessary plant-food constituents and was particularly rich in 
nitrogen. Analysis by the strong acid digestive method showed it to have 
the following composition: — insoluble residue, 64.85 %; soluble si¬ 
lica, 9.18 %; Ca ©, 2.26 %; FegOa, 45.9 %; AJ^ O3, 5.80 %; SO3, 0.4 %; 
Mhg O4, 0.13 %: Mg O, 0.72 %: Kj O, 0.62 %; Na^ O, 0.43 %; Pj O5, 0.48 %; 
loss on ignition, 11.94 %; total nitrogen, 0.31 % ; humus, 3.20 % ; nitro- 
en in humus, 3.30 %. 

The seed used was from a very pure strain of Beldi barley. The ap¬ 
pended tables show the results of the experiments. 


Tabee II. — Average height in centimetres of the different classes of stalks 
as affected by successive cropping. 


Number of crops 
in 

one soil 

Average height 

of all stalks - 

Avers^e height j 
of grain-producing 
i stalks 

i 

I Aveiage height 
of stalks producing 
; heads but no grain 

Average height 
of stalks producing 
no heads 


68,6 

68.8 



4 -. 

66.6 

66.6 

— 

— 


40.7 

.‘53-2 

29.2 

40,1 


53.2 

42.5 

27*5 

53*0 

.. 

35-1 

49.7 

31.8 

“ 24.4 


31.6 

41.2 

29.6 

22.7 



38.6 

25.8 

23-4 

I.. 

28.9 

49.0 

29.0 

20.3 


Tabek III. — Rdaiion of height of stalk to might of grain 
as affected by successive cropping. 


Number of crops in 

one soil 

Pot I 

Pot 2 

Height 

of 

stalk 

cm. 

Number 

of 

kernels 

in 

head 

Weight of kernels! 
in head 

Height 

of 

stalk 

cm. 

Number 

of 

kernels 

in 

head 

Weight of kernels 
in head 

total 

gm. 

average 
of 1 * 

kernel 

i 

mgm. 

total 

gm. 

average 
of 1 
kernel 

mgtn. 

4 (average of 6 stalks) . 

68.6 

26.2 

I.311 

30.0 

66.0 

29.1 

r.387 

47.5 

3 (average of 6 stalks) . 

53,X 

21.6 

1.019 

47.0 

42.5 

X9.7 

0.894 

45.4 

2 (average of 8 stalks) • . 

49.7 

28.7 

1.074 

37-5 

41.2 

17.2 

0.711 

41.2 

I (avcacage of 13 stalks) . . 

1 38.6 

15.9 

0.665 

41.8 

40-9 

17.2 

! 

0.731 

i 425 


<y)NCEOSK)NS: i) Plants of the 4th. crop matured with a greater uni¬ 
formity than those of any other crops. None of them had barren stalte. 
The number of tillers and barren stalks increased with the plants growmin 
soil which had produced a lesser number of crops. .; * 
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2) Th^ total height of all the stalks produced decreased with each 
siiccessive crop, but the average height of the individual stalks increased 
with each successive crop. 

3) In the 4th. and 3rd. crops the heaviest grain, both in weight per 
head and in average weight per kernel, varied with the height of the stalks. 
rThe tallest stalks produced the largest ears and highest average weight 
per kernel. 

4) In the 2nd. and ist. crops there was no correlation between the 
height of stalks and weight of grain per head or average weight per kernel. 

ago - Studies on Maize in the United States: Influence of Position of Grain in 
the Cob on the Growth of Maize Seedlings,— See no. 371 of ihis Review. 

agi - The World’s Production of Rice.— See no. 251 of thisfecwVm. 

aga - The Utilisation of the Civet Bean (PAaseoIus lunatus) Cultivated In Ma¬ 
dagascar. — PRUDHOMME, aud RiOotarb, If., in Fmille d.'Informations dti Ministdre 
de VAgriculture, XXIII, No. 5, p. 6. Paris, January 29, 1918. 

During the last 15 years the cultivation of the civet bean in Madagascar 
has increased considerably and it is exported in ever-growing quantities ; 
from 17 700 cwt. in 1910 the exportation has risen to nearly 177 000 cwt.; the 
1917 harvest is estimated at 196 800 cwt. 

The authors discuss the value of the civet bean as a food. It is parti¬ 
cularly appreciated in England, where, under the common name of “ butter 
beanit is eaten like the ordinary dried bean, and is even considered a 
choice food. 

The authors have recently examined many samples of civet beans at 
the Colonial Garden. The results of the examination of many varieties con¬ 
firm the statement that large, flat, white seeds, or those witlx pink spots at 
the end or near the hilum, about 22 to 24 mm. long, 13 to 15 mm. wide and 
6 mm. thick, only contain from 3 to 7 mgm. of hydrocyanic acid per 100 
gm. of seed. The average weight of 100 such seeds is between 115 and 189 
gm- 

Mx. KonN Director of the laboratory of Toxicology of the 

Paris Police Service, supplied the authors with data which prove the dvet 
beans grown at Madagascar to be those of all the numerous varieties of 
Phaseolus lunaius which yield the least hydrocyanic acid. They may be 
eaten without any danger as is shown by the quantities of acid found on ana¬ 
lysis : —100 gm. of beans of this quality contain barely 2 to 3 mgm. of hydro¬ 
cyanic acid, if the water in which they are soaked and cooked is thrown 
away. This amount in harmless to adults. 

The sale of the beans should be controlled and the hydrocyanic acid 
content limited to 10 mgm. per 100 gm. of beans. For this it would be 
. jsufficienti^cordfng to the author's studies, to limit the importation to 
tege/flat seeds, the weight of which varies from 1000 to 15 000 gm. per 
X om se^; eiftet entirely white in colour, or slightly mottled with red-^ 
or pink. 
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293 - "Winter Potato Growing in the Algerian Sahel — besson, autoine, in the Bta- 
letin de la Direction Ginerale de VA^rutiliure, du Commerce ei de la Colonisation de la 
Regence de Tunis, Year XXI, No. oo, pp. 22-41. Tunifi, 1917. 

In view of the increasing cultivation of the potato in Algeria for export 
and the absolute lack of sufSciently detailed literature on the subject for 
the use of the farmer, the author gives information he has been able to col¬ 
lect by his own experiments and numerous observations on the cultivation 
of the early potato. 

To obtain good results planting must be early, which, moreover, al- 
ows a second crop of tobacco, maize or red potato. The potatoes may be 
planted between rows of vines; the cultural methods and fertilisers 
indispensable, to the potato also benefit the vine, and, as the potatoes are 
lifted before the vine shoots appear the care of the latter can proceed 
normally. 

A detailed study is made of: — i) choice of land, 2) preparation of the 
soil, 3) live or dead shelter-hedges, 4) choice of seed (the varieties most to 
be recommended are: Grenadine or native potato; Royale Kidney hAtive 
or La HAtive; Royale Kidney Allemande or Belle de Juillet, harvested in 
France; Royale Kidney Alleniand or Belle de Juillet, harvested in 
Germany; Flouque de Jersey; Hainaut or Belle de Fontenay); 5) sprout¬ 
ing of the potato, 6) planting, 7) watering, 8) copper sulphate spraying, 9) 
cultivation, 10) lifting, ii) sorting, 12) fertilisers. 

294 - A ‘‘Water-Potato — Ross, D. M., in The Journal of Agdculfure, New Zealand De- 
partmeftt of Agricultuu, Industries"and Commerce, Vol. XV, No. 4, pp. 209-210. Welling¬ 
ton, October, 1917. 

In the Bay of Plenty district, New Zealand, on the northern bank of 
the Rangitaiki River, near a fresh water spring, a strong variety of edible 
potato is found growing amongst watercress {Nasturtium officinale). The 
roots and tubers of the plant are found from 12 to 17 inches below the 
water. The potatoes are of fair size and ripen as early as August; when 
cooked they are waxy. 

The author sent some of the tubers to the Moumahaki Experimental 
Farm to see if they could be grown on dry land. Planted on August 31, 
1916, they gave vigorous plants with distinct foliage and large blue flowers 
which bore seed-apples. The crop was lifted on February 6,1917, and was 
free from disease. The yield was 12.87 tons per acre, ii tons of which are 
marketable (table and seed) and 1.87 tons were pig-potatoes. Boiling tests 
showed that the potatoes kept their colour well but could not be classed 
as good cookers. The starch content appears to be high. 

295 - Three Fodder Pulses of Bihar 2^d Orissa: Meth, Bhrfngi and Mashyem Kalal — 
Gosh, A. C., in Departmerd of Agriculture, Bihar and Orissa, An Agricultural Journal^ 
Voi. V,No. I, pp. 15-47,14 tables, 5 plates. Patna, 1917. 

A systematic study has been made of the pulse crops grown in the bo¬ 
tanical experimental area at Sabonr (Bihar and Orissa, India). Ahotanical 
description and detailed observations are given of the differdht varieties, 
natural crosses, soil, sowing, cultivation, uses, etc. 
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Some of the most important data on Meth [PhaseoUis Ricciardianus 
Ten.), Bhringi {Phaseolus aconitifoHus Jacq.) and Mashyem Kalai {Phaseo- 
lus calcaratus Roxb.) are given in the following table. 



Phaseolus 

Phaseolus 

Phaseolus 


! 

acomtifolius (®) 

calcaratus 

Eength of main stem. 

1-2 ft. 

1-3 ft. 

16-27 inches 

Yield \ green fodder (average of 3 tests) • 

10323 lbs. 

3 700 lbs. 

10 057 lbs. 

per acre } grain. • ... 

i 523 lbs 

— i 

532 lbs. 

Composition of green fodder: 




Water . . . . • ... 

62 - 73 % 

50 % 

70.29 % 

Albuminoids ... . . 

5 02 

694 

3-97 

Amides . • * • • • ; 

1.53 

i I-I 3 

0.93 

Crude fibre . ... 1 

3.18 

i 4 25 

3.42 

Ash. 

5.II 

8 91 

3-42 

Silica in ash . - . ... 

1.65 

4 88 

0.93 

Digestible carbohydrates 

22.43 

28.77 

1797 

Composition of unhusked seed: 




Moisture ... , . 

8.10% 

865% 

(=) 9.85% 

Ether extract . . . .. 

0.50 

1 0.68 

0.38 

Albuminoids. 

21.52 

22.38 

20.42 

Nitrogen in albuminoids • 

3.46 

; 3.58 

3.27 

Crude fibre .. .... 

6.38 

; 388 

4.33 

Digestible carbohydrates . 

59.62 

, 60.59 

60.61 

Ash.. 

- 3-87 


; 4-33 

Silica in asli ... . 

0.07 

, 0 07--0.1 

! 

0002—0.003 

(i) Yellow seed variety — (2) Bljck mottled seed variety. 




Uses. — Ph , Ricciardianus, — Chiefly grown for green fodder. The 
seeds, though indigestible, are used as human food; entire or partly crushed 
seeds steeped in water overnight are given to cattle and horses. The straw 
and husks are used as a food for cattle. 

Ph , aconitifoHus. — The seed is used for human consumption. The 
pod husks and straw are fed to cattle. 

Ph . caloaraius. — Grown particularly for green fodder. The seed, if 
first baked and crushed, may be used for human consumption. 

296 - Crrass Experiments at Hawkestuty Agricultural College, 101647. —k:eri.e, w. 

X>.^in The Agricultural Gazette of New South Wales ^ Vol. XXVIII, Pt. 3, pp. 809-813. 

Sydfte5% November, 1917. 

The year ending June 30, 1917, was exceptionally dry. The rainfall 
was 29.610 inches, nearly half of which fell during the three months October- 
December. 

The experiments were divided into two series: i) rows of 116 1tn1r« 
in length and 2 % feet apart, 2) field plots of V? acre. 

The first trials, besides theii use for study and instruction, had as aim, 
«) toi determine tiie ^talality to the district of the common native and intro-. 
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duced grasses; h) to determine the value of newly-introduced grasses; 
c) to improve varieties by selection. 

The second trials aimed at: —• a) testing under ordinary field conditions 
those varieties which had given good results in the row trials ; b) to establish 
seed reserve areas, the seed of the best plants being distributed to the farmers 
for testing. The soil was a light volcanic loam of comparatively uniform 
composition. 

B.OW TRIALS. —Three new grasses were tested: Pennisehmimassaicum, 
P, tristachya, and Setaria nigrirostris {South African Pigeon Grass). The 
first proved worthy of further trials. It stooled well, resisted several se¬ 
vere frosts in early winter, grew to a height of 2 % feet, but was eventually 
destroyed by a succession of very heavy frosts. The second, a native of 
Brazil, did badly. The third stooled well, grew strongly in autumn and 
reached a height of 5 ^4 feet; it, however, gives a coarse fodder and is kiljled 
by frost. 

Field trials, — As the row trials, these were started in 1913. 

In 1913 were grown: — 

EragrosHs curmla, var. valida (a Love grass) — Andropogon iniermedius (Rare bltte grass) 
— Bragrostis Uptostachya (Paddock Love grass) — Bmpalum dilatatum — Chloris Gay am 
(Rhodes grass) — AnthisHria avenacea (Tall Oat grass) — Bromus imrmis (Awnless Brome 
grass) — B. unioloides (Prairie grass) — to winch were added: in 1914; PolUnia fulva (Brown 
Top grass or Sugar grass); in 1915; three new strains of Bromus imfmis — Phalaris bulbosa 
(Toowoombe Canary grass); in 1916: Schedonorus Boohmams (Hookers Fescue) — Festuca 
afundinacea (Giant Fescue) — Peimisetum purpureum (Elephant grass or Napier’s Fodder 
grass) — Andfopogon Sorghum var. (Sudan grass); in 1917; Deyeuxia coarctata. 

Bragrostis curvula, — Gives a coarse fodder unsuited to cattle in New 
South Wales; discarded. 

Andropogon iniermedius. — Growth good; height 3 34 '» yield 3 
tons 18 cwt, per acre; gives the highest yield of succtdent forage of any 
of the New South Wales native grasses. Its chief merits are; — drought 
resistance, succulence, palatableness to stock, free seeding, 

Bragrostis Uptostachya. — A native grass; reaches a height of 2 ft.; 
very hardy; seeds freely; bears heavy stocking, average yield, 2^ tons 
per acre. 

, Paspalum dilatatum.^ — Considering the wetness of the beginning of 
the season, this plant grew and produced excellently (height 5 ft., yield 
6 tons, 2 cwt. 3 qrs. per acre); in dry seasons it hardly grows at all, and 
therefore, can not be recommended. 

Chloris Gayana. — Average height 4 ft., yield of forage 5 tons 5 cwt. 
2 qrs. per acre; growth fair in both dry and wet seasons, but not readily 
eaten by stock because of its sour taste, 

* Anthistiria avenacea. — Native; drought resistant; height 5 ft. 3 in.; 
yield of greenstuff 5 tons i cwt. per acre; not to be recommended on ac¬ 
count of its coarseness and poor seeding ca^citiel. 

Bromus inermis. — Height 2 it-; yield of grass 3 tons 5 cwt. per 
acre; is not well adapted to the coast, but does well in the northern and cen¬ 
tral Tablelands, and in the irrigation area. 
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Bromus mioloides. — The plot sown in 1913 has always given excel¬ 
lent harvests; the variety, normally animal, has there become perennial. 
Merits: — resistance to frost, free seeding habit, palatableness. Chief 
defect: — inability to withstand heavy grazing. 

' Pollinia fulva, — Native; height 3 ft. (rare); yield of greenstufi 4 tons 
2 cwt. per acre; tender, relished by stock. 

Phalaris bulbosa, — Height 5 ^ feet; yield 7 % tons per acre; fod¬ 
der tender, easy to-harvest and thresh; excellent hay; grain has high per¬ 
centage of germination; resistant to cold, but only slightly so to hot, dry 
summers; the best winter and spring grass tested at Hawkesbury. 

Schedomrus Hoohriams, — Native; drought and frost resistant; 
adapted to high distrcts; grows little, fodder coarse. 

Feskica arundinacea. — Grows little; fodder coarse. 

Deyeuscia coarciata, — Promising; fodder tender, , 

Pennisetum purpiireum. — Great growth and very high yield, height 
10 to II feet with 60 to 80 stalks per stool, 21 tons per acre; does not set 
seed, but is easily propagated by cuttings or roots; dairy cows eat the whole 
plant when it is chaffed, but otherwise only the leaves. 

A'iidrapo^on mghum, — It gave two harvests during the year, yielding 
a total of 6 tons 10 cwt. 0 qr. 15 lb.; a plot grown for seed threshed at the 
rate of 623 % lb. per acre. It gives a higher yield than Hungarian millet 
(Seiaria italica); resists summer drought; grows rapidly; is specially suited 
for a hay or soiling crop. Of all the grasses tested at Hawkesbury this is 
the best adapted to dry climates, and, under normal conditions, is 
superior to the others as a hay or soiling crop, 

297 - Wrighiist annamensis, a Textile Fibre Plant of Indochina. — S6e 

No. 348 of this Review. 

298 - Strawberry drowing in the United States.— Barrow, oeorob, m. — i. stmwberry 

Culture in Tennessee, Kentucky and West Virginia, U. S. Department of A^riciiltwe, Far¬ 
mer's BiUleiin 854, pp. 24, ii figs., bibliography. Washington, August, 1917. — IX. 

Bverbearing Strawberries. /6«UNo. 901, pp. 19, 7 figs. Washington, November, 1917. 

I, —Strawberries are very largely grown, both intensively and extensive¬ 
ly, in Tennessee, Kentucky and West Virginia. Intensive methods are the best 
suited to the district. The author deals with th| following points: — choice 
of farm; choice of field; preparation of soil; fertilisers (acid phosphate and 
steamed bone meal are most commonly used, being applied at the rate of 
200to800 lbs. per acre; stable manure should only be applied to crops 
preceding strawberries); planting (at intervals of about 3 ft. in rows 3 i^ft. 
apart; the distance between the plants should be reduced to 18 inches if 
there is any danger of the plants’ being killed by insect larvae or drought; 
after hoeing, the ground is usually covered with straw while the plant is 
growing); methods of cultivation. 

The Klondike vaflety is that most extensively grown in Tennessee. 
The Aroma is found especially in the north of this State; round Nashville, 
' Gandy is preferred; In Kentucky, Aroma is considered the best variety, 
but in heavy clay soils^Gandy is considered best. In other parts of Ken- 
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tucky and in West Virginia the chief varieties grown are Gandy, Aroma 
and Dunlag. 

II. — Most of the European everbearing strawberries are descended 
by hybridisation from the Alpine strawberr3^ The American everbear¬ 
ing strawberries, however, are derived from a plant bearing flowers and fruit 
in all the stages of its development, found by Mr. SAHUBn Cooper in 3:898 
among plants of the Bismarck variety, considered to be a cross between the 
Van Deman and the Bubach varieties. Mr. Cooper named this plant Pan 
American, and from it he obtained other varieties bearing fruit till autumn ; 
amongst these maybe mentioned: — Autumn, Productive, Superb (the widest 
known and the best), Peerless, Onward, Forward and Advance. The value 
of the last four has not yet been determined, but Peerless seems to have 
characters superior to those of Superb. 

Mr. Hareow RocKHiniy of Iowa has obtained many everbearing plants 
by crossing the European variety, Louis Gautier, with the Pan American 
and other varieties which normally only bear fruit in early summer. The 
best known of the varieties thus obtained is Progressive (Dunlap X Pan 
American); mention may also be made of the varieties Iowa and Stapdpat 
(both derived from Pan American X Dunlap). Other varieties, the value 
of which has not yet been determined, have been obtained by different 
workers, especially at the Minnesota Agricultural Experiment Station. 

The characters and adaptation to different parts of the United States 
are first examined, and the following points then discussed: — soil; time 
and method of planting; cultural methods; harvesting; 3delds. East of 
the Rocky Mountains the Superb variety is less productive than the Pro¬ 
gressive, but, under favourable conditions, over 1000 quarts per acre may 
be obtained in summer and autumn. In the irrigated districts of Idaho, 
Oregon and Washington, where the conditions seem more favourable to 
this variety, the yields are higher. The early summer crop of Superb is 
generally larger, with bigger berries, than that of Progressive. The va¬ 
rieties of everbearing strawberries now on the market are: — Advance, Ameri- 
cus, Autumn, Forward, Francis, Iowa, Onward, Pan American, Peerless, 
Productive, Progressive, Standpat and Superb. The Superb and Progres¬ 
sive varieties are most widely grown. Another variety, obtained in 1910 
— Minnesota No. 1017 — distributed by the Minnesota State Horticultural 
Society, has been introduced on to the market. It is very vigorous and very 
productive, with globular, dark red,, firm berries of excellent quality. Al¬ 
though grown in Minnesota and the neighbouring States, this variety is 
not to be recommended at present for general planting because, in certain 
districts, it has been found to show but slight resistance to cryptogamic di¬ 
seases. 

299 - Raspberry Culture. — Darrow, George M., in the XJ, S. Department of Agriculture* 
Farmef*s Bulletin B67, PP- 44 , 33 figS. bibliography. Washington, October, 1917. 

In the United States the raspberry is grown, not only in small planta¬ 
tions for the home and local market, but, in some districts, as the principal 
commercial crop. Statistics show that, in 1909, there were 48668 acres 
of raspberries in the United States. 
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The methods of ctdtivation on estates which specialise in raspberries are 
very progressive. Detailed information is given on: — choice of plantation; 
preparation of the land ; planting (there are 3 methods of planting — i) the 
hill system, in which a horse cultivator is used on all sides of the plant; 
2) linear; 3) hedges, where the cultivator is used in one direction only); 
manuring (an average of 10 tons per acre of stable manure, leguminous 
cover crops to be dug in as green manure); training and pruning; winter 
protection. 

The yields vary greatly according to the variety grown, the methods 
used, and climatic conditions. In New York the average yield is from 1300 
to 1400 quarts of red raspberries per acre. In Colorado, the Marlboro' 
variety, if well protected during winter, will yield 6ver 4000 quarts per acre. 
In the Puyallup Valley (Washington), fields of Cuthberts properly cared for 
will yield 6 000 quarts per acre, and the Antwerp, 8 000 quarts per acre. 

The best varieties now grown are: — 

Ejed Aim VELLOW VARIETIES ; Antwerp, Cutlibert, Eaton (inclnding the varieties Idaho 
and Iowa), Empire, Golden Queen, Herbert, June, King, Eondon,Marlboro*, Miller, Ohta, 
Perfection, Ranere (St. Regis variety), Ruby, Sunbeam, Superlative, Surprise, Welch. 

PURPLE VARIETIES .* Cardinal, Columbian, Haymaker, Royal (Royal Purple variety) 
Shaffer. 

RtACK VARIETIES : Cumberland, Parmer (Plum Farmer variety), Gregg, Hoosier, Kansas, 
Ohio, Older, Pearl (Black Pearl). 

A large part of the raspberry crop is marketed in the fresh state. 
The Census Bureau estimated the value of canned raspberries in 1914 to be 
$1137 207. 

300 - Citrus Cultivation in Surinam. — Eiems, J. a., iiiDepa^tmfiivmdmLandbom,, 

Surimme, Bulletin No. 35, pp. 29 + plates. Paramaribo, November, 1917. 

There are many orange trees scattered about the plantations in Dutch 
Guiana, but orange groves have only been formed there more or less re¬ 
cently ; the first, planted at Vredenburg, contained 142 trees. Near Suri¬ 
nam is a nine year old grove covering about 4 ^ acres, and another cover¬ 
ing nearly 34 acres, composed of native citrus trees from 3 to 8 years 
old. Other groves have been planted near the Commewyne River. 
In order to increase the cultivation of citrus trees the Department of Agri¬ 
culture of the Colony has recently distributed, amongst small holders, a 
large quantity of grafted orange trees. Of all tropical fruits the orange 
is the best adapted to export. Exportation was begun in 1907 and, since 
then, the local Dq)artment of Agriculture has shipped oranges and tange¬ 
rines to Holland. Erom the point of view of the prices obtained the results 
were encouraging. In 1909, 0.24 d, was obtained per orange sold in Hol¬ 
land ; in 1910, % in in 1914, 0.36 d. In 1911, as a result of delay in the 
departure and voyage of the boat carrying them, the oranges arrived in an 
unsalable condition. In 1912, as the crop was poor, no fruit was exported. 
The experiment was a complete failure in 1913 as a result of the unfavour¬ 
able shipping conditions. As the boats were not suitably fitted for carrying 
oranges, a large number of , damaged fruit was found in all the shipments to 
Holfind. According to the author, there is no doubt that, when normal con- 
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ditions prevail again, the shipments may be re-started under conditions 
favourable to the keeping of the oranges during transport, so that a better 
price will be obtained for the fruit exported. In Surinam the oranges ri¬ 
pen from July to October, the months dudng which they are absent from 
the European market. As Surinam oranges are larger and of better fla¬ 
vour than European ones, they are much in demand on the Amsterdam and 
Dutch inland markets. 

The rules to be observed in sowing seed, care of the seedlings in the 
nursery, grafting, final plantation (in squares, 25 feet apart, or about 70 
trees per acre), cultural methods, etc. are given. 

The chief disease is gummosk, found in groves where the trees are too 
close together. The chief injurious insects are ants, which greatly damage 
the orange trees, and scale insects, which attack particularly young nursery 
plants. 

As the cultivation of orange trees is relatively recent in Surinam, it 
is too early to state which foreign varieties are to be recommended. Lambs 
Summer variety produces, in sandy soil, good fruit much appreciated in 
Europe, but which ripens a little late. The Washington Navel orange is 
less good and less juicy than the native fruit. The Director of the Botani¬ 
cal Garden and the author have sought the best varieties for propaga¬ 
tion among the native varieties. 

A 3deld of 1000 fruit per adult tree is not exceptional. At Vreden- 
burg in 1911, a tree gave 3 800 fruit. The average yield per tree may be 
placed at 300 fruit. Estimating the sale price at % d. per orange, an acre 
of 65 trees with an average of 500 fruit would bring in about & 40; from 
this must be subtracted the cost of cultivation, placed at about £ 4. 

« The methods of packing are described, those used in California for 
shipping oranges being specially recommended. 

301 - The Nigerian Lime Tree {Citrus medica. var acida), —See No. 254 
this Review. 

30^ - The Cultivation of the Pistachio Tree. — See No. 254 of this Remew. , 

303 - Hybrid Bearers in 1917 in France. —p^e-eaby, e., in u Viea$ncoU et male, 
year VII, No. 32, pp, 103-106; No. 36, pp. 170-173- Paris, 1917. 

In view of the ever increasing damage caused by cryptogamic diseases 
in the vineyards, the use of hybrid bearers becomes essential, and it is 
advisable to plant them without hesitation. The principal hybrids, new 
and old, are described with special reference to their behaviour ‘in 1917, 
especially in the author’s experiment plot at Toulouse. 

I. — Behaviour of some ouu hybrids. — Seibel Nos. 1020,156,128, 
1077. The attack of black rot which occurred during the first days of June 
had no serious effect on these four hybrids. There were a fewpatches on the 
leaves, and very little on the pedicel of the bunch. None of them spread on 
account of the prolonged drought and heat. Some French plants, such as 
PortMgais bleu and Grand noif suffered rather badly in Bas-Languedoc; in 
Armagnac some districts were ^riously affected by this disease. Only in . 
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some badly exposed rows were blisters causing loss of grapes on the bunches 
of 1020, 128 and 156. These three hybrids gave excellent crops. 

Mention must be made of 128 on account of its remarkable behaviour 
in 1917, with goodsized fruit. The plants, which had been attacked by 
black rust two years before, and had given no harvest since then, gave a 
particularly heavy crop without any treatment whatever. The two stocks 
which suit it best are 3306 and Rupestris du Tot. In the experime^jit plots 
at Toulouse it does as well direct as grafted. 

As usual X020 yielded well, perhaps better ungrafted than grafted. 
Except a few badly exposed plants which suffered from mildew^ and oidium, 
they were all healthy with ^delds 'which varied according to the stock. 
In 1917, the stocks which appeared to suit it best were 34-E and 3306. 

There is nothing of particular interest to be noted for 1077, which 
behaved as usual. It must be noted that this hybrid, known to be sensitive 
to black rot, showed no patches on the cluster* as the others did. This is 
probably because it was grown in a more airy, sunny place with a better ex¬ 
posure. 

These four hybrids have never been treated with sulphate or sulphur 
during the ten years since they have been planted. There is no doubt that, 
had they been treated with copper or sulphur, they would not have 
suffered from the attacks mentioned, or only to a very slight extent* 

Seihel 138; — An excellent plant, either direct or^rafted. The lace-like 
patches of mildew on its leaves never attack the grapes and do not prevent 
them from ripening ; if it does not yield heavily it at least yields regularly. 

Seihel 1003: — has never failed to give a crop of medium sized grapes; 
it suffers more from lime than from mildew. 

Seihel 2 : — always gives a regular and good yield; suffers very little 
from mildew; does well with Riparia as stock. 

Seihel 1000: —■ did very well as in the preceding years, but lost part of 
its fruit as a result of black rust; the harvest was reduced by half; neither 
the soil nor the climate of the Toulouse Garden suit it; but it does very well 
' elsewhere, especially in the south. 

Seihel 1070: — does very well in good exposures; always has a heavy 
crop; suffers from oidium, but one or two good sulphurings protect it. 

Couderc-'jj.oy, — has the same fault and needs the same treatment; 
gives a fairly good yield; not too sensitive to mildew. 

Conderc 7104 : — showed its usual good and bad qualities ; lacks vi¬ 
gour when ungrafted and with most stock ; it gives a small harvest but 
excellent ^apes. 

Couderc 7120: — always the same, suffers from no disease and gives an 
average, but regular, harvest; produces better in the south than in the 
south-west. 

Couderc j^oi : — its principal fault is that its suffers from oidium and 
black rust; in the author’s garden^ part of the crop is lost each year as a te^ 
suit of this lastdi^ase ; elsewhere, if well tended, it produces well and with* 
out not«ettmg. 

V placed among the old hybrids because, in spite 
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of its faults, it is found everywhere at the present time; it is fairly liable to 
mildew and not resistant to oidium; in 1917, as in preceding years, the leaves 
which had not been sprayed with sulphate were attacked, but there was 
neither grey rot nor red rot on the clusters ; it is in demand everj^^here 
because if treated with sulphate and sulphur its heavy ^neld (about 9 to 
13 lbs.) is assured. 

It is seen that among these old hybrids are some good ones, which, in 
the absence of others, might be used, for 128, if well exposed, 156, and 
Nos. 2,138, 2003,1070 and .7120 always give relatively good yields, especially 
if treated once or twice with copper and sulphur. Girerd and^ 1020 are now 
appreciated ever3rwhere. There are, however, more recent hybrids which 
are justly considered superior to the preceding ones by reason of better 
grapes, a greater resistance, and absence of certain faults, recognised by 
those who grow them or make wine with them. 

II. More -RUCEm hybrids. — A. Beack hybrids. — (Untreated with 
copper and sulphur) 

Seibel 753 : — has just a few small unimportant spots of mildew on its 
leaves, the grapes are intact, of good, size, well-spaced; very regular. 

Seibel 873 : — resists mildew well, did not suffer in 1917 either on the 
leaves or fruit, which is large, close and almost average. 

Seibel 4121: — remarkable for the resistance of its leaves and its clus¬ 
ters ; the author has never* seen the slightest sign of disease on it; bears a 
good crop, and, although its fruit is not very large it gives 13 lbs. or 
more per plant; neutral wine, strongly coloured, giving, in 1916, ; 

strong plant, doing as well ungrafted as grafted; bushy. 

Seibel 4643: — only has a few negligible spots of mildew on its leaves; 
grapes intact, fairly long, not very close, excellent, sweet, giving a first class 
wine; rather similar to French plants. 

Gaillard 194 : — completely immune to mildew in the Toulouse Garden ; 
elsewhere it is said to suffer slightly from this disease; in the Toulouse gar¬ 
den it is more vigorous direct than grafted, and to such an extent that the 
grapes did not all set; must be carefully pmned to avoid loss of-the many 
grapes; ripens early; wine much appreciated. 

June 580 : — has the appearance of a stock plant with hardy leaves; 
barely subject to mildew; gives a heavy yield in good soils; very strong, 
does as well grafted as ungrafted. 

Maligue 829-6 and 1551-2 ; liable to bfeckrust which excludes them from 
certain damp districts; it may be protected from mildew by one or two 
sulphate sprayings; the secondis rather later than the first; very good wine. 

In this group of black grapes, Seibel 4121 and J%me 580, are noted as 
particularly hardy; the two Maligue mentioned, as finer and almost equally 
good yielders. 

B, Pink hybrid : — Seibel 2859 rose ; resistant to mildew without sul¬ 
phate spraying; good yielder; pod wine. . 

C, ■Whii>E hybrids. — This group includes plants valuable both for 
their resistance to disease and their produce. 

Seibd 793: — highly recotnmei^ed on account of its great r^stance; 
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to all diseases; if the grapes and seed are not very large, there is at least the 
certainty of an annual harvest, without non-setting, ot good flavour, with¬ 
out the expense of copper or sulphur. 

Smbel 850 : — less resistant than the preceding one, but can do without 
sulphate treatment in years such as 1917; resisted well in the author's ex¬ 
periment plot; fruitful; average clusters with average grapes. 

Seibel 880 : ■— can, if necessary, do without sulphate spraying ; good 
and regular yklder, giving excellent grapes, but often below the average; 
appears to be derived from 2 red parents — 28-112 and 2003. 

Sdhel 867: — fine, cylindrical cluster, winged, fruit above the average, 
does not sufier from non-setting or other defects; may be said to be immune 
to all diseases; wine said to be slightly foxy, which is not surprising as the 
plant is descended from 20d3 and Noah, but is much less foxy than wine 
from Noah, 

Seibel 2653 ; — valuable as a table grape in the absence of Chasselas, so 
long as it does not abort too much; its chief fault in some years is liability 
to non-setting in certain districts; not so subject to mildew as Chasselas 
and is satisfactorily protected against strong attacks by two or three sul¬ 
phate sprayings; fruit big, oval, and excellent, not subject to oidium. 

Seibel 4773 : — like 793 it is immune to all diseases, but gives a higher 
yield; its wood and veins are also red, especially when growth begins, longer 
fruit rather wider apart; very sweet juice. 

Seibel 3021: — very slightly subject to mildew; without ever having 
been treated with sulphate it lost no leaf through this disease; grapes only 
average, or below the average, close-set and of good flavour, ripen in the 
second late period. 

Seibel 4681: — has still better foliage; cannot do without copper and 
sulphur; yield below the average because fruit is below the average ; wine 
of good flavour and alcoholic. 

With the exception of No. 2653, which requires two or three sulphate 
sprayings, all the other white hybrids can do without sulphate. If they do 
not give a high yield of 22 lbs. per plant they give a regular average yield 
of good-flavoured grapes, except 867 which is slightly foxy, and a wine rich 
in alcohol which may be used either alone or mixed, and is of great value 
for blending wines. 

Couderc 235-120 and 272-60 ; the first yields well and is easily pro¬ 
tected ; the second is subject to oidium. 

Maligue 1157-1 and 1897-12; do well in the Toulouse district with an 
average of two sulphate sprayings; a fairly large quantity of grapes above 
the averse, ripening in the second late period, excellent wine; the first 
is slightly subject to mildew, 

III. Nkw hybrids. — These hybrids have been grown directly in the 
experiment garden since 1914; they are at their third leaf. They have also 
been grafted on various stock, and put in next to the direct plants the fol¬ 
lowing year. . None have been treated with copper or sulphur; the square 
on which they are grown is about 9 yards from a Chasselas vine which was 
sprayed four times and eaten up by mildew. Hound the edge of the plot 
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are hybrids which icfst almost their whole harv^est through mildew, black 
rot and oidinm. Although the hybrids of this collection are not entirely 
immune to disease, they suffer less than the older ones. Their relative re¬ 
sistance may be seen at a glance and an ascending or descending scale easity 
constructed. Tor the vine-grower their value lies in the comparisons which 
may be made between the relative quality of about 6o hybrids gtown side by 
side under identical cultural conditions and without any treatment. 

The most important are : 

A, White hybrids : — Seibel 4657, direct ; large leaf, wide, with shal¬ 
low lateral sinuses; large widely-spaced, very pointed teeth at edges, more 
marked than those of the muscatel, dark green, dull; internodes from 13 to 
15 cm., green, not red; bunches large, branchy, loose, with oval fruit above 
the average, fairly far apart, ripening at the end of the first period, of good 
flavour and very sweet; may be regarded as a table and vat grape; very fruit¬ 
ful ; does not appear to be subject to non-setting, and is, consequently, 
a good yielder; with neither sulphur nor sulphate treatment it only had a 
fewinsignificant’spots of mildew on some of its leaves. 

Seibel 4986 : — direct; very vigorous; leaves with deep sinuses and 
rounded at the base, very large, very pointed shiny teeth, set far apart; 
long internodes of 17 to 20 cm; bunches, mostly winged, cylindrical-conical, 
with round, fairly close fruit, average or above the average, ripening at the 
end of the first period; good flavour; very productive, does not non-set, 
thus giving a good yield ; very resistant to mildew and oidium. 

Seibel 4633 : — direct; best yielder of the whole collection; excellent 
leaf of an almost dark green, shining as if varnished; lateral sinuses absent, 
those preceding the tip, fairly marked, giving the leaf around appearance ; 
teeth fairly wide and regular, internodes 9 to 10 cm. long, of green, thick 
wood; very fruitful; bunches above the average with round fruit, above 
the average, close, ripening in the second period, good flavour, almost 
perfect: resistance, subject to neither mildew, oidium, nor black rust. 

Seibel 4603 : —• direct; tJie lower leaves are dark green ‘ and cut out 
like those of a fig tree, the sinuses being shallow but the teeth round them 
well marked; internodes 9 to 10 cm. long of green wood; clusters 
cylindrical or fairly conical, with round, average, close fruit of good 
flavour; very resistant to mildew. 

Seibel 4955: — direct; leaves have hardly any sinuses and appear 
round, of the green of Rupestris and of average size; internodes relatively 
short of 7 to 8 cm; wood green; very fruitful; bunches cylindrical, usually 
above the average, with fairly close, round, average fruit; a very few 
patches of mildew on the leaves. 

Seibel 5279 : — direct,Teaf appears round andisonlypointed at the base, 
where there are two shallow sinuses; teeth few but fairly pointed ; tissue, 
slightly leathery as that of the Noah leaf; internodes from 6 to'9 cm.; 
wood green; very fruitful; clusters average, rather long, wide at the base* 
above the average; fruit close, round, average, ripens early, end of August, 
grape sweet, excellent; remains a longtime on the bunch and is a good keep¬ 
ing grape; stiong resistance to oidium and mildew. 
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Seibel 4709 : — direct; leaves long with normal sinuses, slightly pointed 
teeth, of a dark green colour; internodes fairly large, from 8 to 10 cm., wood 
green; very productive, clusters average, not very long, squat; grapes average 
or above the average, round, close, of excellent flavour; ripening during 
the first period ; very resistant to disease, barely a few spots' of mildew in 
autumn. 

B. Red hybrids, — Seibel 4015: — direct; leaves large and heart- 
shaped, without pronounced lower sinuses,^teeth fairly prominent; wood 
of shoots green; intexnodes from 12 to 14 cm.; very fruitful and, on account 
of its average clusters with average, round fruit, very productive; ripens dur¬ 
ing the second period; foxy flavour, which is its only fault; remarkable re¬ 
sistance to disease. 

Seibel 4565: —■ direct; leaf large, wider then it is high, round, no sinus, 
large teeth; seems fairly hardy; wood green; internodes average from 8 to 
9 cm,; vtry fruitful and productive; cluster conical, long, above average; 
fruit average, fairly close, round, ripening during the first period, slightly 
pulpy; fairly good resistance to disease. 

Seibel 5145: — direct, average leaf, round, with appearance and red 
veins of the Berlandieri leaf, without well-marked teeth; wood red; inter¬ 
nodes fairly long, 10 to 12 cm.; good producer; clusters above the average, 
long and sometimes winged, fruit average, round, juicy, ripening during 
the second period; excellent resistance to disease. 


UVE STOCK AND BREEDING. 

HYG3ENB 304 - Screw-Worms and other Maggots Affecting Animals. — bishop, e. c., Mitchell, 
J. D. and Parman, D. C-,m U , S. Departmnt of Agriculture, Farmers* Bulletin 857, pp, 20, 
8 jBgs. Washington, September, 1917. , 

The screw-worm [Chrysomyia macellaria Fabricius) is a native of Ameri¬ 
ca, and is found from the extreme south to Canada, but is rarely abundant 
in the Northern States, as the fly is quickly killed in cold weather. The 
states of North America which suffer most severely are Texas, Oklahoma, 
New Mexico, Arizona and Southern California. 

Practically all animals are attacked by this insect. Probably cattle 
suffer most; hogs, horses, mules, sheep, goats and dogs follow in the order 
named. Wild deer {Canaotts sp.) and many of the smaller mammals are 
sometimes seriously infested. Human beings are also frequently attacked. 
The female lays its eggs in wounds or skin injuries, where the parasite 
remains throughout the larval stage. The pupa is usually found in the 
ground. A huge number of eggs may be deposited in a niass by a number 
of females. In livestock the parasite always causes loss of appetite and 
emaciation, and sometimes death. In some districts it makes calf-rearing 
.almost impossible (the fly lays its eggs in-the navel of the new-born calf, 
often causing its death) and older cattle have to be bought elsewhere. In 
■sheep it causes emaciation and decreased milk production, and in all cases 
involves increased expenses for the watching and treatment of animals. 
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The screw-worm fly is the onty species in the south-west of the United 
States which penetrates the sound tissues of animals, but other flies attack 
the diseased tissues of wounds and soiled wool These flies are: —the black 
blowfly {Fhormia regina Meigen), green bottle fly [Lucilia sericafa Meigen), 
and gray flesh flies {Sarcophaga texana Aldrich, S. tuberosa var. sarracenioides 
Aldrich, S. whusta Aldrich). All these flies breed in decaying animal mat¬ 
ter, especially in carcasses of large animals. If all dead animals w^ere 
properly disposed of no cases of infection of living animals would occur. 

The best method of control is the burning of carcasses. This reduces 
the danger of infection by anthrax, tuberculosis and similar diseases in the 
pastures and prevents the breeding of flies in the carcasses. If it is not pos¬ 
sible to burn the carcasses they should be buried, covered with quicklime 
(especially if the death of the animal may be attributed to an infectious 
disease) and then covered with at least 2 feet of soil. 

Methods of controlling the parasite in cattle are: ~ avoidance of injury, 
calving at a time when the flies are not abundant (between December i and 
the middle of April, and, in the north, from November i to June ij, destnic- 
tion of ticks, performance of surgical operations (castration, dehorning, 
etc.) in winter or the beginning of spring, poisoning and trapping the flies. 
To prevent the larvae from infesting the wool of sheep, lamb early and dip 
and clip soiled sheep. To avoid dehorning, hornless types may be bred. 
The animals must be continually watched so as to discover the first symptoms 
of infection, and the larvae killed with chloroform, the wounds being then 
treated with pine tar to repel the flies. 

Appended is a list of 33 publications issued by the United States De¬ 
partment of Agriculture on insects affecting the health of man and domestic 
animals. 

305 - The Cause and Prevention of Hairless Pigs, in the United Stajes. — welch, 

Howaed, in Montana Agricultural College Experiment Station, Circular 71, pp. 37 - 47 , 9 fig. 

Bozeman, Montana, 1917. 

It has been known for some years that, in certain of the Northwestern 
States, the new-born of all the domestic animals were in some way defective. 
New-born pigs were hairless and seldom lived; the calves were often hairless 
and more frequently had goitre. ,The ^’’oung of sheep and goats were simi¬ 
larly affected, while new-born foals, though neither hairless nor having goi¬ 
tre, were weak, seldom able to stand and usually died. 

In Montana, the loss is probably heaviest in young pigs, for about 
10 000 are estimated as dying from this cause annually. In some localities 
pigs are the only domestic animals affected, while in others, it may be lambs 
only. It is a disease of definite localities, occurring in Montana in the drain¬ 
age basis of the Yellowstone, the lower Missouri, the Musselshell and some 
of the smaller tributaries; outside this zone, a number of scattered cases 
constitute about 5 % of the total loss. In some cases, the pig crop can be 
saved on moving the pregnant sows a mile or two out of the affected district 
during gestation. The malady varies curiously: one year, it may,cause 
95 % loss, and nothing the year after. There are also variations in a sin- 
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gle pen of pregnant sows. Pigs born in March and April are more often 
affected than those born in May and June, while autumn-born pigs are fre¬ 
quently normal even in badly affected districts. 

Amongst causes of the trouble have been suggested: — contagious abor¬ 
tion ; alkali in the soil; some particular feed, such as alfalfa, flax, maize, 
or wheat; or some deficiency in the soil or water. All these causes have been 
studied by the author, but negative results were always obtained. 

Post-mortem examinations showed: — that the hairless pig has a thick, 
pulpy skin, especially round the head, neck and shoulders; that the thyroid 
gland was very hypertrophied and the heart not fully developed. The develop¬ 
ment of goitre and the harless condition are of related gravity. This lead 
the author to suppose that goitre was the cause of the disease, and he found, 
by analogy with human goitre, that the hypertrophied thyroid glands con¬ 
tained much less iodine than the normal quantity, or even none. He therefore 
concluded that the cause of the malady is lack of iodine in the food and water 
given to the animals, and that it was worth testing whether this insuffi¬ 
ciency could be compensated for by giving potassium iodide. Tests made 
with pigs (with 129.5 to 324 mgm. of potassium iodide per head per day), 
with female breeding stock during gestation, gave positive results. Iodide of 
potassium given to a pregnant female prevents goitre appearing in the 
newborn. Therefore, it is* advisable to feed iodine to pregnant animals in 
regions where goitre is prevalent. 

3c6 - IronasanAntidoteto CottonseedMeailniiiiy (i),— -withers, w. a. and carruth, 
Erank:, E.,in The Journal of Biological Chemistry, Vol. XXXIT, No. 2, pi>. 245-257, 
4 diagTams. Baltimore, November, 1917* . , 

Experiments carried out at the Chemical Division of the North Caro¬ 
lina Agricultural Experiment Station, West Raleigh, showed that, though 
rabbits are very sensitive to poisoning by cottonseed meal (obtained by 
extraction of the oil by solvents) even w’’hen it has been cooked a long time, 
they could be successfully fed with this meal for a long period (the ex¬ 
periment lasted 106 days) if it were mixed with ferric ammonium citrate. 
The authors extended these experiments, using pigs as subjects, in order 
to investigate whether the harmful action of cotton seed meal is due to an 
injurious substance or, as some assert, to inadequate or badly proportioned 
diet. 

Although the addition of iron salts is not to be recommended as a 
practical method for overcoming cottonseed meal poisoning, the experi¬ 
ments show that, when such salts are present, much larger quantities of the 
meal may be fed, with a resulting increase in body weight; in some cases it 
was even possible to prevent death, in many, to retard it. Further evidence 
of the presence of a toxic substance in the meal is the fact that extraction 
with alcoholic alkali removes the toxicity (experiments with rabbits). The 
authors assume the loss of toxicity to be due to: — i) the formation of 
an insoluble iron salt of gossypol or one of its derivatives ; 2) the catalytic 

See alfio B. Jatitlavy, 1918, No. 64. {Ed.) 
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acceleration of the oxidation of gossypol; 3) perhaps a tonic action 
of iron. 

When cottonseed meal is treated with iron salts it turns brownish 
black; proving that a reaction takes place with some component of the meal. 
The action of iron salts on a solution of gossypol produces a similar colour. 
The fact that the effects of the toxic factor may be inhibited b3^ the action 
of iron salts shows that the toxicity^ of cottonseed meal is not due to a lack 
of “ vitamines ” or to a deficiency in calcium, sodium and chlorine, as might 
be expected from the chemical analysis of a diet of maize and cottonseed 
meal. 

It is interesting to note that, in the authors' experiments, w^ood ashes 
had no antidotal action in preventing the death of pigs fed on maize and cot¬ 
tonseed meal, but the animal receiving ashes made much better gains, 
probably because of the improvement in the inorganic part of the diet. 
The appended table gives the results of one of the four experiments. In each 
of the four experimental groups were 9 pigs fed with a mixture of 25 % cot¬ 
tonseed meal, and 75 % maize meal. To each 4 lbs. of feed the control group 
(to which no iron salts were given) received i gallon of water, group 2, i gal¬ 
lon of copperas solution (i lb. Fe SO4 7H2O dissolved in 50 gallons of water), 
group 3, I gallon of ferric chloride, containing approximately the same 
amount of iron as the preceding solution; group 4, i gallon of water with 
hardwood ashes lib. The experiment lasted 94 days. 

Effect of the addition of iron to a diet composed of 25 % cottonseed meal 
and 75 % maize meal. 


Feed 

i 

Weight (in ibs.) 


Deaths 

(among 

9 animals) 

I 

1 Initial 

1 Final 

{ 

J Daily gain 

j Cottonseed 
i meal eaten 

Control. 

, 103.4 

1 107 

0.05 

i 

47 

1 6 

Copperas . . 

92.1 

1 134-6. 

1 D.46 

66 

3 

Ferric chloride . 

, i 102.2 

' 163.2 

; 0.68 

80 

I 

Hardwood ashes . . 

. ; 98.3 

! 137-7 

i 0.67 

: 50 1 

7 


307 - The Poisonous Properties of the Two-Crrooved Milk Veteh (^Astragalus bi^ 
suicaiits)^ — Beath, O. a, and Eehnert, B. H.. in the University of Wyoming,* 
AgficuUttyal ExperiMent StaU'on, Ldfumie, Wyoming^ Bulletin No. 112, pp. 58-67, i fig. 
Earamie, Janimry, 191;. 

As Astragalus hisulcaUis is not mentioned as a poisonous plant, the above 
bulletin gives an account of it to warn stockmen of its poisonous nature. 
It grows in plains and valleys in the Rocky Mountain region. Milk vetch 
is possibly most dangerous when fully mature but, when dry’' (as hay), it 
seems more or less harmless. E!3?:periments carried out at the Wyoming 
Agricultural Station have lead to the conclusions given below. 

Milk vetch is certainly poisonous to cattle; its effect upon sheep is 




340 


HYGIENE 


uncertain ; So to 90 % of the animals affected die. Water easily removes 
the active poison from green or air-dried material. All parts of the plant 
contain poison, with a slight excess in the leaves. The poison is neither pre¬ 
cipitated by basic acetate of lead nor decomposed at 100^ C. : it loses its 
toxicity on boiling with dilute acids, indicating its probable glucosidic 
character, as does the fact that a crystalline substance has been isolated 
giving reactions of .glucosides ; at any rate, it is non-alkaloidal. 

Thus far no chemical antidote has been found. When sufficient poison 
to cause death is introduced into the system, whether through the stomach 
or intravenously, it is quickly absorbed and soon produces symptoms of 
paralysis, by its action on the nervous system ; the action of the heart is 
also interfered with, and the poison no doubt kills by acting on this organ; 
therefore drugs that stimulate the heart and the nervous system (alcohol, 
aromatic spirits of ammonia, belladonna extract, tincture of digitalis) 
should prove beneficial; these remedies should be preceded by a drench 
of I fco 2 lbs. of Epsom salts. 

30S - Experiments on the Reported Poisonousness of Wild Melon Fruit. — dodd, Syd¬ 
ney, in The Agncultural Gazette of New Sovtih Wales^ VoL XXVIII, Pi. 2., pp. 815-819. 

Sydney, November 2, 1917. 

Many Australian stock-owners believe the fruit of the wild or paddy " 
melon {Cucumis myriocarpus) to be poisonous to livestock, causing injury to 
the nerves and blindness. The green part is also said to be harmful, but because 
it is indigestible rather than poisonous. In South Africa this fruit has been 
reported as poisonous to sheep and, in one case, as having caused the death 
of a child. Both in Australia and South Africa several feeding experiments 
have been made in which the wild melon was fed to animals, but contra¬ 
dictory and inconclusive results were obtained, because the fruit -was eaten 
for a short time only, and as the disease it causes is chronic, it results only 
a fter it has been fed for a prolonged period. The ripeness of the fruit must 
also be taken into consideration, as some stock-owners assert that it is 
injurious only before it is ripe. In some districts the drovers gather the 
fruit to give to their horses. 

The author carried out two series of experiments in which wild melon 
fruit was fed to three guinea-pigs, two rabbits, a sheep and a horse. Two 
of the guinea-pigs, fed on unripe fruit, died, the other guinea-pig and the 
rabbits, after eating the fruit for about a month remained healthy and nor- 
^mal. The sheep was forcibly fed with the fruit for 20 days without showing 
any sign of poisoning; oh the 21st. day it was asphyxiated through the care¬ 
lessness of the attendant. The horse was fed for 51 days with wild mel¬ 
on mashed up with bran, in amounts of about a*lbs. 2 oz. per day, then of 
about 4 34 lbs. per day. It showed no sign of disease. 

It seems as if the ripe fruit of wild melon may be considered harmless, 
but author does not consider his results conclusive and intends to con¬ 
tinue the investigations. 


{ 39 ^ 3 * 8 ] 
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309 - Pyotherapy in the Treatment of Harness Wounds; Some Considerations on the 
Effieacity and Absolute Non-Speeifieity of Anticryptococeal Pyotherapy on the 
Horse. ' — VELTJH,in the Bulliiin la Societc de PaihnI ogie exotiqus, I, Vol X, 
No. 10, pp. 901-903. Paris, December, 191; — II. Vol. XI, No i, pp. 12-17 Pars, 
January, 1918. 

I. — In the course of researches on the pj^otherapy of epizootic lymph¬ 
angitis (i) the author has repeatedly found how efficacious is treatment 
with polyvalent vaccines (either anticryptococeal vaccine, or vaccine 
prepared from ordinary suppurations) for curing non-specific lesions, caused 
by harness. 

During the negative phases, the peripheral inflammatory reaction be¬ 
comes intense; the separation furrow forms more quickl}^; the necrosis 
tissue is eliminated more easily, on account of the increased suppuration; 
surgical intervention becomes more easy, and the wound clears up without 
useless decay. During the positive phases, the wound cicatrises almost 
without suppuration, with surprising regularity - and quickness. lyocal 
antiseptic treatment becomes almost accessory. 

The author states that he has, by means of pyotherapy, rapidly cured 
arthritis and a severe traumatic synovitis, as well as obstinate bony fistu- 
lae. LiGNi^rES (Bacteriotherapy in the treatment of Wounds, Bulletin de 
la SociiteCentrale de Medecine Veterinaire, 1915, pp, 544-548) has already 
pointed out that specific organisms are not the only offies that give good 
results when injected into sick .subjects. An antianthrax vaccination may 
stay the spread in a herd of a disease in no way connected with anthrax; 
wounds that wont heal may do so after injection of an organism unconnect¬ 
ed with the disease, such as B. coli On the other hand it is well known 
that the injection of any antigen is followed by a hyperleucocytosis. 

In conclusion, pyovaccine provides a very efficacious, simple and eco¬ 
nomic method within the reach of all practitioners, for reducing,dn consider 
able proportions, the time lost in laying-up for harness wounds. 

II. — The polyvalent §,nticryptoccocal pyovaccine prepared at the 
Casablanca laboratory has been used for treating pyogenous lesions of the 
horse due to pathogenic agents other than the cryptococcus. The results 
clearly showed the defi.nite action of the pyovaccine. 

In every case, the injections brought about decreased local inflamma¬ 
tion, less pain, the diminution, then disappearance, of suppuration, and in 
certain cases, sterilisation of the lesions. Their non-specific effect is un¬ 
doubted, even when they do not bring about complete recovery. 

The author quotes work of other experimenters on other vaccines, 
showing their non-specific action, and he concludes, speaking genera^, 
that polyvalent, paraspecific pyotherapy is a very simple and economical 
method which, whether by results already obtained, or those rightly 
expected, should take a promment place in the practice, of veterinary 
therapeutics. 


(i)See J?,, July r 9 i 7 » No. 611; R., August 191/, No. 734 ; February 19iS, No. 17^; 
iiud No. 310 of this Review [Ed.) 

C »**3 



342 


KYCl-mn 


310 - The Curative Treatment of Epizootic Lymphangitis hy Vaccinotherapy; Pre* 
paration of a Polyvalent Pyovaccine. — I. Velu, H., in the Rmietl de Medednc Vete- 
rinaire ptiblU d VEcolc d\Alfovi, Vol. XCII, No. 9 and 10, pp. 195-204. Paris, 1917.-11. 
IXiBM/iViXhQ. Bulletin de la- Societe de PatJiologie ExoHqtie, Vol. X, No. 8, pp. 681—684. 
Paris, 1917. — in. Idem, in Ibid, Vol. XI, No. i,pp. lo-ii. Paris, 1918. 

Work carried out at the Research lyaboratory of the '' Service de TE- 
levage du Marocat Casablanca.. 

I. — The vaccine is obtained from pus from diseased horses and is, 
thus, an “ anticr3rptococcal pyovaccineThe subcutaneous injection 
causes, more or less rapidly, a reaction of the organism shown by very 
clear .clinical signs at the level of the specific lesions. First appears a ne¬ 
gative phase (aggravation of all the symptoms), which is then replaced by 
a positive phase. 

The question of treatment consists in finding out suitable doses, and the 
frequency of renewal, so as to cause insignificant negative phases and, pre¬ 
domination of positive ones. 

The author gives results obtained with sick horses, and describes the 
broad lines of his method, which has given excellent results. 

II. — After new clinical observations on over 100 animals for over 6 
months, the author, having slightly modified his method, gives the final 
technique as follows: — 

1) Injectiong of pyovaccine cause a reaction with effects localised 
at the level of the lesions. There is a negative phase. Therefore, all 
lesions containing pus should be punctured from the start. 

2) Subcutaneous injections of pyovaccine sometimes cause abcesses 
that heal slowly; for this reason, intravenous injections are advised, as 
giving quicker and more certain results. 

3) The first 2 injections of pyovaccine, and especially the second, in 
strong doses (4 to 6 cc. for the first, 1.5 to 2.3 cc. for the second), produce in¬ 
tense and lasting positive phases. The doses should, in consequence, be 
strong and separated by intervals of 8,10 or even 12 days. The giving of 
another injection should be delayed until the moment when the positive 
phase begins to slacken, that is, when the improvement begins to decrease, 
but one should not wait longer than this. 

4) After the second injection the organism is very sensitive. So, 
after the third injection, small doses of pyovaccine (0.75 to 1.25 cc.) must be 
given. Fresh injections should be given immediately the positive phase 
begins to weaken, i. e., about every 5, 6, 7 or 8 days. 

The author states that the effects of pyovaccination are not strictly 
specific, and that he has obtained, with anticryptococcal vaccine, excel¬ 
lent results in the treatment of obstinate fistulae or of considerable lesions 
that did not show the causal organism of epizootic lymphangitis. 

III. — Polyvalent vaccines and serums are those that act against several 
species of organisms, and polyethnic vaccines and serums are those that act 
against several varieties of the same species. Under these conditions, pyo¬ 
vaccine prepared with products obtained from several horses suffering from 
epizootic lymphangitis, is a polyethnic anticryptococcal pyoyaccine, for 
it solely contains cryptococci of diffeient strains. In*the open lesions of 
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tile disease there are, besides the cryptococciis in abundance, numerous 
and abundant associations of bacteria that certainly play no unimportant 
part; a pol3rv'alent pyovaccine can thus be prepared which will act both on 
ciy^ptococci and associated organisms. 

The technique for preparing the vaccine is as follows : Remove the pus 
from closed lesions by means of a sterilised syringe, after cutting the hair 
and disinfecting the skin over the abcess; also remove with the syringe the 
pus or serosity collected at the surface of open lesions, under the crusts 
covering them; read bff the volume on the graduated s^^ringe and empty 
into a sterilised flask containing a known quantity of ether and phenolated 
physiological serum at 5 ^/oo; mix well by shaking; mix together the pus ob¬ 
tained from several cases; add the quantities of ether and 5 ®/oopl^^^iolated 
physiological serum required to bring the vaccine to the ratio of i of pus to 
1.5 of ether and 10 of phenolated physiological serum; filter through 
4 to 6 sheets of sterile gauze. 

The vaccine thus obtained will be a polyvalent antipyogenous vaccine 
for treating, not only epizootic lymphangitis, but also various pyogenous 
lesions of the horse. 

311 - Pyotherapy in Epizootic Lymphangitis; Researches in Italy.— Eanfranchi, a. 
and Bardelli, P.,in II MoAevno Zooiatro, Series V, YearVI, No. 12, pp. 261-275,dia¬ 
grams 7. Bologna, December 31, 1917. 

After summarising the work carried out by Mangan, Bkein and 
Veext (i) on pyotherapy, the authors give a detailed description of their 
treatment of epizootic lymphangitis by means of pyotherapy, which has 
given completely negative results. In all the animals treated, whether the 
lesions were slight, of moderate severity, or severe, the 2 series of 6 injec¬ 
tions (each of 2 cc. of pyovaccine) with an interval of 8 days, caused no 
diminution of the progress of the disease ; even with subjects used as 
controls, during the experiment, it was found that the injections of pyo¬ 
vaccine have accelerated and aggravated the disease Therefore, 
according to the authors, at the present state of our knowledge, auto¬ 
therapy and pyotherapy are not methods of treatment the use of which 
could be advised in epizootic lymphangitis. 

312 - The Vitality of the Rinderpest Virus Outside the Animal Body under Natural 
Conditions. —Shilston, a. W., in the Memoirs of the DeparUnent of AgrtculHne in 
h%dia, Veterinary Series, Vol. JII, No 1, pp. 32 -f- IV plates. Calcutta, October, 1917 - 

Great uncertainty has existed in regard to the length of time that rinder¬ 
pest can exist outside the animal body, either under natural conditions or 
when special measures are taken to preserve its vitality. On this account, 
the experiments described in the present Memoir, were designed to as¬ 
certain the duration of the vitality of the rinderpest virus i) on ground in the 
open air, 2) in closed sheds, 3) in faeces, urine and mucous discharges, and 
4) in meat, blood and bones under varying natural conditions. To make the 


(i) See also i?., 1917? No 734; i?„ Februaxy 1918, No 177 and 178. ,{Ed,) 
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tests as complete as possible, they were carried out both at the Muktesar 
lyaboratory, 7 500 feet above sea-level, and, save the last one, at Bareilly 
under plains conditions. The author condenses the results obtained, which 
are described in detail, into the following general conclusions: — 

At the Muktesar Laboratory, rinderpest infection was found to persist 
in certain buildings for 48 hours after the removal of the sick animals, but 
not for longer periods; frequently infection was absent after shorter in¬ 
tervals. Shaded ground, when contaminated by cattle suffering from rin¬ 
derpest, was found to be infective to healthy stock 18 hours after the removal 
of the sick animals, but not after longer intervals. Ground entirety exposed 
to direct sunlight did not remain infective 1 ;)eyond S hours. 

In the plains, buildings were found to remain infective for 20 hours 
after removal of the sick animals, but were non-infective after longer inter¬ 
vals. Shaded areas remained infective for 24 hours and those exposed to 
direct sunlight for 6 hours after removal of the sick animals, but not for 
longer periods of time. 

The rinderpest virus was found to survive in mixed faeces and urine 
protected from direct sunlight for periods up to 54 hours after excretion by 
sick animals, but when exposed to sunlight the virus did not survive for 
more than 8 hours. Saliva and nasal discharge from sick animals did not 
remain infective beyond 44 hours. 

It may thus be concluded that, in buildings and areas infected by the 
natural discharges of sick animals, the rinderpest virus is tmable to survive 
for more than 2 or 3 days, and when air and sunlight are freely admitted its 
destruction is even more rapid. 

The carcasses of animals that have died from the disease must, however, 
be regarded as possible sources of infection for some considerable time af¬ 
ter death, especially when the air temperature is low, as it has been shown 
that the virus can survive for 51 days in blood from a sick animal even when 
this has been freely exposed to the air and allowed to become putrid (i) ; 
in meat and bones also the virus may persist fox many days. 

313 - Tabsrenlosis in Camsls, in Egypt.— f. e., in r/ts joi^rmi of 

Bgypt^ Vol. VXI, pp. 6-11, Plates, Cairo, 1917. 

Tuberculosis appears rarely to affect camels outside Egypt, but in that 
country it has long been known. In 1911, 1.63 % of the camels slaughtered 
at the Cairo abattoir were found to be tuberculous, while for 1915 the per¬ 
centage was 5.4. These figures are certainly higher than those for the 
entire infection in Egypt. 

The author ascertained the cause of the disease by indentifying the cau¬ 
sal bacillus, controlled by inoculations in guinea pigs. The bacillus appears 
to be of the bovine type. 


(i) In view of tfee statements made by various authorities that the rinderpest virus will 
not sumve in drawn blood more than a day or two, it may be mentioned that in a very large 
number of observations made at the Muktesar laboratory, defilbrinated blood stored under 
aseptic conditions at room temperature remained virulent forfrom 30 to 40 days and, in one 
•case, blood kept at 0 '»C. was virulent after 90 days. {A uthof ), 
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The author thinks that infection takes place primarily from cattle, the 
method being by inhalation. About 6o % of the tuberculous camels are 
only affected in the lungs, bronchial and mediastinal glands. The di¬ 
sease is never found in camels from countries where they do not come in 
contact with cattle. The subcutaneous test with ordinary tuberculin can 
be successfully employed on suspected camels. 

31^ - Animal Calorimetry: The Interrelation Between Diet and Body Condition and 
the Energy Production during Mechanical Work. ~ Anderson, r. j. and Lvse, 
Graham (Physiological I/aborator3% Cornell University, N. Y.), in Tka Journal of Biolo¬ 
gical Chemistry, Vol. XXXII, No. 3, pp. 421-435 -f-10 tables. Baltimore, December, 1917, 
Previous work on this subject showed that the heat produced by “a 
given quantity of mechanical work was the same whether a man were 
fasting or had partaken liberally of a mixed diet {Yon, 1866). Other 
experiments on men have shown mechanical work to be more easily 
performed after ingestion of saccharose than after ingestion of meat. This 
lead to the conclusion that there is a summation of the two energy 
increments due respectively to work and food ingestion (Rubnbr, 1910; 
Benedict and Murchhauser, 1915). 

The authors extended these experiments to the dog, in which dietary 
control is easier than in man. The experiments dealt with the influence of 
meat or glucose ingestion upon the heat production of a dog running at the 
rate of about 3 miles an hour; and the influence of fasting upon the quantity 
of energy required to do a given amount of mechanical work. 

Method. — A treadmill with a moveable platform was specially con¬ 
structed to permit of the use of the Williams calorimeter (described by the 
designer in The Journal of Biological Chemistry, Vol. XII, p. 371; 1912). 
This calorimeter is a breathing apparatus specially designed for experiment 
on small animals; it is based on the Regnault type of calorimeter, improved 
and supplied with triple walls which allow very close observation of the 
slightest changes in temperature. Each revolution of the wheel operating 
the treadmill represents a forward movement of 0.458 m., and every 1000 
revolutions produce 0.5 calories by friction in the box of the calorimeter. 
The speed was kept constant during each hour of the experiment. The 
standard dietgiven was composed of 100 gm. of powdered biscuit, 20 
gm. of lard., 100 gm. of beef; to this daily ration were added 10 gm. of bone 
ash. (Graham Tusk, Animal Calorimetry, Journal of Biological Chemistry^ 
Vol. XIII, p. 185, 1912-1913). The basal metabolism was determined 18 
hours after the administration of the standard diet when the dog was rest¬ 
ing in the calorimeter at a temperature of 20 ^C. In the first series of experi¬ 
ments the basal metabolism was 17.5 calories per hour, and in a second se¬ 
ries, where the average of the different hours was calculated, it was 17,2 
calories. 

' Influence of mechanical work 18 hours after ingestion of stan¬ 
dard DIET. — The quota of heat production due to muscular activity was 
found by subtracting the basal metabolism from the total metabolism de¬ 
termined during the work. The results given in Table I A, show that, 
18hours after ingestion of the standard<Het, a dog weighing.about9kg. 
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covering a distance of 3.9 to 4.8 km. per hour, did this work with an expen¬ 
diture of energy equal to 0.580 kilopammeter (to move i kgm. i meter). 
Although the weight of the dog varied 17 % during the experiments, and 
the speed of the treadmill 20 %, the maximum difference in energy expended 
was 1.7 %. (It will be seen that there is a relation between the weight of 
the animal and the energy required to move its body horizontally; a 15 % 
gain in weight chused a corresponding gain of 15 the energy require¬ 
ment). 


Tabde I. — Influence oj mechanical work. 
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Date 


1 

j Kxperi- 

i 
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Indirect 

1 

calori- 

Respi- 

Work 

in 

Calories 
at)ove, the 
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1 meat 

of 1 
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meters | 

basal per 

meters 




1 


1 metry 

trav¬ 

xooo meters 

required 



gm. 

1 No. 

1 

dog 

(cal.) 

quotient 

elled 
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8 hows after in^^esUon of standard dut. 


January 5 

— 

2 

8 

60.8 

0.78 

3925 

It.O 

0.585I 

Feb. 28 

— 

8 

9 

70.0 

0.81 

4300 

12.3 

0.580] 

March i s 


18 

8.9 

74.8 

0*75 

4688 

12.2 

o. 585 (<» 

» 33 

— 

24 

9.2 

767 

0.74 

4717 

12.6 

o.582>^ 

27 

— 

27 

9.4 

76.7 

0.81 

47x8 

12.6 

0.570) 




9.0 

76.1 

0.79 

4 806 

12.2 

1 

0 - 578 ( 


During the hours immediately following ingestion of glucose. 


B 

January 5' 

Glucose, 70 

3 

8.35 

62.3 

0.98 

3 936 

II.I 

! 

0.579/ 

0 


March 15 

Glucose, 70 

X9 

; 9.6 

77.1 

0.92 

4771 

12.5 

0.555} 

m 

»o 


» 26 

Glucose, 100 

26 

i 

9.7 

76.8 

0.95 

! 4 737 

12.5 

0.5501 

6 


4 Of 5 hours after ingestion of meat. 


C 1 January 11 

f Meat, 700 gm. 

6 

9.25 

82,1 

0.82 

4 lor- 

15.8 

0.724 

l^larch 6 

No food. 

X 3 

9.0 

76.1 

0.79 

4 8c6 

12.2 

0.578 

! » 12 

1 Meat, 750 gin. 

17 

9.6 

92.4 

0.80 

4704 

16.0 

0.70S 

1 » 10 

j Heat, 750 gm. 

16 

9.5 

* 30.6 

0.80 

— 

' — 



* Dog resting. 


oe mechanicae work D-OEING the hoxjes immediatbev 
EOEEOW iNG THE INGESTION OE GEECOSE. — The Same dog after the ingestion 
of 70 or 100 gm. of glucose in water did the same amount of work with an 
energy expenditure of 0.550 kilogrammeters (seeTable IB.) Thus, to supply 
the Same amount of mechanical work, the dog, immediately after the in¬ 
gestion of glucose, requires about the same amount of energy (slightly 
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less) than when it does the w^ork i8 hours after ingestion of the standard diet. 
It may, however, be said that, in spite of the addition to the weight of 
the dog of the aqueous solution ingested which increased the total weight 
to be deplaced, the expenditure of energy was only 0.550 kilogrammeters ; 
this figure, compared with the preceding one (0.580 kilogrammeters), shows 
that the ingestion of carbohydrates diminishes the energ^^ required for 
a given piece of work by 5 %. 

InELUBNCE op MECHANICAL WORK 4 OR 5 HOURS AFTER THE INGESTION 
OF MEAT. — The results obtained after the ingestion of meat (see Table I C.) 
are in perfect agreement with those found by Rubner in his experiments 
on man referred to above. , The dog, 4 or 5 hours after the ingestion of 
meat, ac<iomplished the work with an expenditure of energy exceeding the 
basal metabolism; this energy results from the sum of the specific dynamic 
action (i) of meat + the energy necessary for the work, the total being 
equal to an average of 0.587 kilogrammeters. 

The ingestion of alanine (20 gm.) gives similar results, l e, an energy 
expenditure resulting from the specific dynamic action of the substance and 
the work supplied. 


Table II. — Infliience of mechanical work upon metabolism in fasting. 
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.="5 033 
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33 

8.2 

9 

14.4 

i 0-73 

— 

: — 

— 

» 

9 . 

34 1 

7.6 

13 

12.4 

: c »*75 , 

1 

— 



)) 


— 

13 

62.7 j 

o.7i7j*4 710 

1 * 10.6 

1 

* 0.595 


* Average = 0.584 kilogrammeters. * 


IlSTFLUENCE OF MECHANICAL WORK DURING FASTING. — The dog having 
lost about 20 % of its weight after 13 days' fasting, performed the same 
mechanical work with an average expenditure of energy of 0.584 kilogram- 


(i) Term used by Rub jTEs: to express the loss of energy peculiar to certain foodstuffs 
caused by the changes they undergo in the organism. (See B. i9i4» P* 433 » ZUNtz, N. Expe- 
fim&tas md Points of View in the Study of Animal Metabolism with the Aid of the Respifatory 
Apparatus* {Ed,) 
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meters (see Table II). If the restilts obtained during fasting are compared 
with those obtained when the animal is in the best nutritive condition (see 
Table I) it is seen that, to accomplish the same amount of work, the same 
expenditure of energy is required in both cases, in -spite of the fact that, 
in the first, the dog has lost 20 % of its weight. 

Conclusion. — To move i kilogram of body substance i meter through 
space the animal requires a constant expenditure of energy (0.580 kilogram- 
meter on the average), independent of its weight and of the specific dynamic 
action of the foods ingested. Only an abundant supply of glucose reduces 
slightly this expenditure. 

315 - Th« Effect of High Temperature on the Nutritive Value of Foodsf— hogan, 

AiaBET G., in The Joiptml of B%olvgical Chcmishy, Vol. XXX,No. i, pp. 115-123 -7- 

9 cliRgranis. Baltimore, May, 191 7 *’ 

The experiments described were made on rats in the Department of 
Chemistry of the Kansas Agricultural Experiment Station, Manhattan. 

In a previous paper (Journal of Biological Chemistry, Vol. XXVII, 
p. 193,1916) the author showed that young rats are unable to grow on a diet 
that h^s been subjected to high temperatures. Many investigators believe 
the so-called accessories to be destroyed by exposure to heat. In order 
to verify this hypothesispthe author undertook hew experiments, using as 
food maize and a mixture of maize and white of egg, one or both of which 
had been heated in the autoclave for 6 hours under a 30 lbs. pressure. It 
was found that heat had little or no effect on the white of egg, but that 
each lime the maize was heated the diet became inadequate in some res¬ 
pect. To ascertain whether the protein had been changed, a relatively 
pure protein — white of egg — was heated in the autoclave for 6 hours at 
a 30 lbs. pressiue. This protein was carefully dried and mixed with pro¬ 
tein-free milk, butter, starch and agar in such proportions that the protein 
formed about 9 % of the ration. In further experiments, for the white of 
egg was substituted unheated casein (control) and casein heated in the au¬ 
toclave for 2 hours under a pressure varying from 15 to 45 lbs. It was seen 
that the action ,of heat caused no essential modification of the food value 
of either the white of egg or the casein. 

The author concludes that heating such as carried out in his experi¬ 
ments does not materially decrease the food value of proteins. The hypo¬ 
thesis that one or more of the so-called food accessories may be injured by 
high temperatures seems justified. 

31O - Thie Snpplementaiy Dietaiy Relationship between Leaf and Seed as Contrasted 

with Combinations of Seed with Seed, — mcCollvm, e. v., Simmconds, n. mid Pm, 
mThe Journal 01 Biological Chemistry, Vol. XXX, No. 1, pp. 13-32 -}- 14 ciiagrains. 

Baltiinoic, May, 1917. 

, At the Agricultural Station of Wisconsin, Madison, the authors had 
previously carried out a series of preliminary feeding experiments with a 
number of natural foods of one variety completed by the addition of one 
or more isolated and chemically pure dietary factors (protein, mixture of 
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inorganic salts, fat-soluble A, water-soluble E**'). In this way the^^ studied 
wheat (i) maize (2), rice (3), oat kernels (4) and white beans (5). 

With the exception of polished rice and beans these seeds resemble each 
other closely in their dietary properties: — £?) the proteins are of relatively, 
poor quality furnishing certain essential amino-acids in amounts below 
the optimum; h) the content and composition of the inorganic portion of 
each seed are of a character which cannot induce normal growth and must" 
be corrected by certain salt additions; c) the content of the fat-soluble A 
is inadequate to supply the needs of a growing animal over a prolonged pe¬ 
riod. Unpolished rice closely resembles the other seeds mentioned above, 
but polished rice, which has lost both its bran layer and its germ, is deficient, 
not only in the above-mentioned factors, but also in water-soluble B. The 
common bean differs from the other seeds particularly in the poor quality of 
its proteins. These contain but little of one or more of the essential amino- 
acids, so that beans should always be combined with other natural foods 
capable of supplying the proteins which supplement this deficiency. 

In the paper under review* the authors give data obtained recently 
which clearly show the general lines along which successful nutrition may 
be obtained when the diet is purely vegetarian. Their experiments, which 
have lasted over 10 years, carried out with rats and pigs, convinced them 
that these two species have essentially the same food requirements. Nei¬ 
ther species can grow satisfactorily when restricted to one of the cereal grains; 
as regards growth and reproduction both respond in the same way to spe¬ 
cific modifications of a diet thus restricted. In the experiments describ¬ 
ed,-made with rats, it was found impossible to make up a ration derived 
solely from the seeds of plants capable of giving normal nutrition during the 
growing period, even though two to five seeds of widely different varieties 
were employed. When the animals were put on a simple and unvaried diet 
of a mixture of leaves (alfalfa) and seeds, very different results were ob¬ 
tained. 

It was impossible to secure appreciable growth with the following mix¬ 
tures of seeds with salt-free water, 

1) maize 90, flaxseed oil meal 10; 

2) wheat 20, maize 20, rolled oats 20, hemp seed 20, millet seed 20 ; 


(i) Harx, rC. B., McCollum, E. V. , Steenbock, H. and Humpehrey, G. C,, Wisconsin 
AgnculUifal Experiment Station Mescarch Bulletin 17, 1911; Hart and McCollum, 
Journal Of Biological Chemisifyi Vol. XIX, p. 373, 1914 ; Hart, B. B., Miller, W. S. and 
McCollum, E. V., ibid,, Vol. XXV, p. 239,1916; McCollum, E. V. , SimmojStds, N. , and Pitz, 
Vol. xxvnx, p. 211, 1916-1917. — (2) hast and McCollum, Journal of Biolch 
gical Chemistry, Vol. XIX, p. 373, 1914; McCollum, and Pitz, ibid., 

Vol. XXVIII, p, 153, 1916-1917. — (3) McCollum, E.V,and Davis, 
gical Chemistry, Vol. XXIII, p. 181,1915. — (4) McCollum, Simmonds and Pitz, Journal of 
Biological Chemistry, Vol, XXIX, p. 341, 1907. — (S) McCollum, Simmonds and Pitz, 
Jownafof Biological Chemistry, Vol. XXIX, p. 521,1917. 

See also B. March, 1915, No. 296. {EdJ 

* For the explanation of these terms see K, Jan., 3918, No. 2. {Ed,) 
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3) wheat 25, maize 25, rolled oats 25^ hemp seed 25 ; 

4) wheat 33, maize 33, rolled oats 33. 

These rations represent two distinct types; .rations i and 2 promote 
good growth if suitable inorganic salts are added, but not otherwise; ra¬ 
tion 3, after a period of suspende growth, responds less well to the* addition 
of salts in its effects than the two preceding rations ; ration 4 does not sup¬ 
port growth. This shows that rations i and 2 contain a sufficient quantity 
of the factors fat-soluble A and water-soluble B, as well as proteins of ade¬ 
quate quality and enough assimilable energy as carbohydrate and fat. 
The preceding experiments (described above) showed that maize, wheat and 
oats contained an insufficient amount of the fat-soluble A, and it is, there¬ 
fore, evident that flaxseed meal and millet seed contain a much greater 


Inorganic constituents of vegetable foodstuffs {per cent.) 


i 

Vegetable ' 

Ash 

I " 

i ! 

i 1 

Ca 1 

Mg 

P 

a 


Leaf 


Alfalfa hay. 

7.38 

1.64 

O.OI 

2.14 

0.22 

0.34 

nape green. 

8.08 

2.23 

0.23 

1.26 

0,18 

0.40 

Red Clover. 

6.86 

1.84 

0.10 

I.7I 

0.45 

0.29 

Rhubarb. 

14.49 

7 14 

0.55 

1.04 

— 

0.93 

Spinach. 

16.48 

2.27 

4-32 

1.40 

0.63 I 

0.74 

Cabbage heart. 

10.85 

2.5 ^ 

1 0.80 j 

1 : 

1 

i.66 1 

0.23 

0 7£ 


Seed 


Hulled rice. 

039 

0.07 

0.016 

0.009 

0.026 

0.09 

Maize. 

1-55 

0.32 

0.05 

0.01 

0.12 

033 

Wheat. 

2.0S 

0.50 

0.02 

0.04 

0.14 

0.40 

Oatmeal. 

1.83 

0.36 

006 

0.01 

0.09 

0.38 

Beans. 

Cottonseed meal (extracted with 

363 

1 ' 

1-25 

0.03 

0.13 

0.16 

0.61 

solvents). 

Einseed meal (extracted with 

00 

1.85 

! 

— 

0.23 

068 

1.50 

solvents).. 

5-84 

I iS 1 

0.07 

0-35 

1 0.55 

0.80 


Tuber or root. 


Potato. 

3.79 

1.90 

0,08 

0.04? 

O.II 

0.28 

Sweet potato. 

3-07 

1.28 

0.15 

0,22 

0.06 

0.14 

Beet.’. . 

5*97 

0.84 

2.16 

0.25 

0.01 

0.25 

Turnip. 

j 801 

i 

3.02 

0.58 

0.60 

0.18 

0.44 


Fruit 


0.29 
0.61 
0.26 
0.77 
1.04 
o 85 


0.0004 

0045 

0.06 

o.io 

0.06 

0.003 

0 04 


0.T5 

0*39 

0.29 

0.40 


Oranges. 

3.08 

0.93 

0.31 

0.54 

0.15 

0.15 

0.07 

Apples .. 

1.44 

0*43 

0.28 

0.04 

0.07 

0.08 

— 

Plums . . . .. 

2.08 

1.20 

0.03 

0.06 

0.06 

0.12* 

0.007 

Raisins.. . ! 

2.86 

I.IO 

0.16 

O-IO 

O.IO 

0.22 

0.14 

Figs.. . 1 

2.92 

1*35 

0.05 

0.23 

0,10 

o.i 5 

Q.06 


[»«] 
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amount of this dietary factor. This is confirmed by the results obtained 
with ration 3 which contains neither flaxseed meal nor millet seed. Ration 
4 is deficient, not only in the fat-soluble A, but also in salts. 

It is difficult, if not impossible, to obtain even moderate growth over an 
extended period on a diet restricted to the seeds of plants. Since the water- 
soluble B is abundant in all the seeds, and the fat-soluble A presentin large 
quantities in some of them, the failure of'^the seeds to promote growth must 
be attributed to the composition of their inorganic fraction. Of the seven 
seeds most important for human nutrition and animal production (rice, 
maize, wheat, oats, beans, cotton, flax) only cottonseed and flaxseed have 
a high inorganic content, and in aH of them, as with seeds in general, the 
ash is very poor in sodium, calcium and chlorine. 

The following data are taken from the paper by E. B. Forbes, Ohio Agri¬ 
cultural Experiment Station Bulletin 207,1909. 

The leaf and seed rations used to ascertain how far leaves can supple¬ 
ment the deficiencies of the seeds were : — 

5) rolled oats 50, alfalfa 50; 

6) rolled oats 60, alfalfa 40; 

7) rolled oats 70, alfalfa 30; 

8) wheat 60, alfalfa 40; j 

I 9) wheat 70, alfalfa 30 ; 

10) |maize 60, alfalfa 40; 

11) |maize 70,- alfalfa^ 30; 

12) ..maize 80, alfalfa 20; 

1 3 ) |maize 90, alfalfa lo; 

14) peas 60, alfalfa 40. 

The results obtained led to the following conclusions : — 

The leaf is distinctly different from the seed in its dietary properties in 
twojrespects: — its total inorganic content is vefy high, and it is especially 
rich in both sodium and calcium, both of which are deficient in the seeds gener^ 
ally. In addition the leaf is several times richer in fat-soluble A than are 
wheat, oat and maize kernels. Certain seeds contain this substance to 
nearly the same extent as the leaf; hemp seed is distinctly superior in this 
respect to the seeds just mentioned, and flaxseed and millet seed are still 
richer than hemp seed. The fat-soluble A content is highest in the smallest 
seeds, probably because of the relatively large proportion of germ contained 
in theih. • ^ : 

317 - Indian Cattle Census. —• The Agricultural journal of India, Vol. XII, Part- *IV, stock haisino: 

p. 676. Pa«a, October, 1917. ^ ' oroanisation' 

The following figures} recently published by the Director of Statistics jm> 
of India are based** on cattle censuses which are taken annually in some encourage- 
provinces and quinquennially in others. It is stated that a general census 
for all provinces will be taken during the year 1919-1920. 

-The total number of cattle in British India is* 147 336 000. Of this, 

I bulls and bullocks account for 48 664 710, cows for 37 481 273, bufialoes 
||or 19025 079, and young stock for 42790. The following are the 
^t^fovincial figures:— ' ' 
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United Provinces 31 741 000 

22 % of total 

Burma ... 

5 882 000 ' 

Bengal. . . . 

25 324000 

17 % 


Assam ..... 

3 576 000 j 

Madras .... 

21 761 000 

1 5 % 

>• 

Northwest Front- 

/ 

Bihar and Orissa 

20 119 000 

T . O' 


ier Province. . 

12/1 000 ' 

Punjab .... 

15 489 000 

II % 


Ajmer-Merwara . 

351 000 / 

Central Provin¬ 




Dehli. 

1 000 1 

ces and Berar 

11 857 000 

8 Vo 


Coorg ..... 

13 4 000 1 

liombay and Sind 

9 677 000 

>7 0/ 

/ 0 

u 

Manptii. 

6 000 


The number of cattle per loo acres of cropped area ranges between 
32 in Bombay and Sind and 100 in Bengal, while the number per 100 of 
population ranges between 36 in Dehli and 95 in the Manpur Pargana. 
The average for British India as a whole is 65 per 100 acres of cropped 
area and 61 per 100 of population. 

The number of sheep is given at 23 015 836, of which Madras possesses 
10 765 543 and the Punjab 4 676 899. The number of goats was 33 338 487, 
horses and ponies, i 653 379, and mules and donkeys, i 512 205. 

The statistics relating to sheep, goats, horses, and ponies, and mules 
and donkeys, exclude Bengal, from which no returns regarding these ani- 
mals are at present received. 

31S - Herd Books of the Argentine Rural Society (t). — de anchorena j , in the AnaUs 
de la SoUedad Rural Artieniina, Year Eli, Vol. El, pp. 642-644. Bnenos Ayres, .October 
1917. 

The appended tables give a summary of the entries in the herd books of 
the Argentine Rural Society for the last year (October i, 1916-Septem- 
ber 1917) and since their foundation. All pure breeds of cattlb, horses, 
asses, sheep and pigs, whether produced in or imported into the Argentine, 
are included. 


A. — Argentine Herd Book. 


, ' Breeds, ! 

1 

Entries from October r. 1916 
to September 35, 19x7 

Entries since 
foundation. 

Imported ! 

animals I 

Animals born 
in the country 

Total 1 

1 

( i 

; Imported and 

j hoine-bted animals 

1 . i 

Males 1 Females! 

' i 

Males 1 

! 

1 Females 

[ 

1 Males 

Females | 

Total 

) 

Shorthorn . 

; j 

’ 638' 

1 

79. 

1 

1 

4671 : 

4 542 

1 

1 

9930 

50 640 

53 123 

103 763 

Hereford . 

i * 

j 

725 1 

800 

I 541 

9 354 

II 544 

20948 

Aberdeen Angus . 

42 

23 1 

492 

458 

I 015 

4 543 

4 806 

9 349 

Red Shorthorn .... 

1 1 


6 

5 

12 

145 

. 201 

346 

Red Polled . 

j 

- j 

12 

^ 13 i 

25 

HI 

125 

236 

Devon .. 


_ 1 

5 

3 i 

8 

20 

23 

43 

Jersey . 

— 

_ 1 

9 

8 

17 

44 

51 

95 

Flemish. 

— 

i 

-33 

22 

55 

167 

487 

■ 634 

Totals » . . 

m 

1 

5 9S$ 

S651 

1 

IK $03 

22 m 

TO 410 

135 434 


{t) See R., February, 1916, No. 205?, {Ed.) 
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B. Argentine Stud Book. 



Entries from October i, 1916 

1 

Entries since 


Breeds 

to September 30, 1917 

i 

foundation 



Males 

Females 

Total 

i Males 

1 

Females 

Total 

Percheron. 

2S5 

3S3 

668 

2605 

5S78 

8483 

Clydesdale .... 

129 

199 

00 

<M 

CO 

1975 

- 4 S90 

6 86s 

Shire . 

ilS 

165 

2S3 

’ I 721 

3364 

5 085 

Hackney . . . 

123 

T20 

243 

1 r 923 

2 804 

4727 

Yorkshire. 

25 

27 

52 

1 287 

73 T 

I 018 

Auglo-Normaii. . . 

10 

21 

31 

1 192 

671 

863 

Suffolk-Punch . . 

9 

4 

13 

i 190 

523 

7^3 

Botilonnais ... 

8 

4 

12 

i 

' 152 

197 

349 

Hunter . 

9 

22 

3 ^ 

62 

173 

235 

Orloff . . 

— 

— 

— 

87 

no 

X 97 

Polo-Pony . 

6 

7 

13 

66 

86 

152 

Belgian . 


3 

3 

21 

73 '■ 

94 

Shetland-Pony . . 

— 

— 

_ 

10 

24 

34 

American-trotting . . 

2 

— 


! 7 

23 

30 

Oldenburg. 

— 

I 

I 

‘ 10 

16 

26 

Holstein. ...... . 

— 

' 2 1 

2 

' 10 

13 

23 

Totals . . . 

1$4 

958 

J €82 

! 

; 9 318 

! 1 

19 sre , 

2 S 894 

-- 

c. 

— Argentine Ass Book. 


* 





Entries from October i, 1916 





to September 30 19x7 


Breeds 









Males 

Females 

Total 

Poitou. 




1 26 

1 92 

118 

Aasetana . . 

... . 

. . . . 


j 23 

69 

i 92 



Total . . . 

40 

lei 

SI0 


[318] 
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D. — Argentine Flock Book. 


Breeds 

Entries from October i, 1916 
to September 30, 1917 

Tstal breeding animals 
entered in the final register 
and preliminary to the same period. 

Imported 

animals 

Homebred 

animals 

Prelimi¬ 
nary re¬ 
gister. 

Final 

Preli¬ 

minary 

Total 

Males 

Females 

Males 

Females 

Females 

Males 

Females 

Females 

I^coln . 

702 

50 

I -195 

1694 

I 016 

2927 

8858 

9 745 

21 53^ 

Argentine Merino . 

4 

9 

4S6 

423 

— 

I 3^7 

8 155 

— 

4472 

Shropshire Down , 

24 

— 

13 

13 

18! 

71 

342 

152 

565 

Hampshire Down . 

5 

— 

66 

87 

29 

124 

367 

211 

702 

Oxford Down . . 

18 

3 

85 

89 

3^6 

84 

326 

I c>33 

I 443 

Romney IVIarsh . 

44 

— 

193 

253 

86 

' 175 

847 

394 

I 416 

Border Leicester . . 

_ 

— 

34 

52 

— 

39 

180 

— • 

21Q 

Dixley ...... 


— 

1 3 

3 

—, 

1 3 

3 

-- 

; 6 

Corriedale . 

i _ 

j_ 

j — 

1 ^— 

— 

— 

J I 

— 

5 ' 

! 

Total . . . 

j 105 

1 

1 

% 6*^4 

' $ 455 

i 1 

|! 

14 07S 

11 585 

j- 

j 50 404 


R. — Argentine Swine Book. 


Breeds 

Entries from October i, rgie 
to September 30, 1917 


Entries since 
foundation 

Males 

Females 

Total 

Males 

Females 

Total 

. 

Berkshire. 

679 

961 

I 640 

4895 

6247 

II 142 

SCdde WMte York- 
SMte. 

183 

134 

257 

I 51I 

2 023 

3 534 

Xamworth . . • 

88 

159 

244 

170 

301 

471 

narge Black. 

102 

122 

230 

I 274 

I 400 

2674 

Duroc-Jersey , . . 

22 

32 

52 

58 

71 

129 

Poiand-China .... 

— 

— 

— 

tix 

^34 

. 245 

Barge White .... 

— 

— 

— 

43 

67 

lOT 

Hampshire .... 

— 

— 

— 

4 

6 

10 

Total . . . 

1 011 

1 406 

2 425 

8 066 

10 250 

IS 325 


319 - Hie Stud Beef Cattle Breeders’Assoeiatioa of Australia, — The Pastoral Review. 

Vol. XXVH, No. 10, p. 933. Melbourne, October 16, 1917. 

. The movement initiated in Sydney about three months ago in the direc¬ 
tion of forming a stud beef cattle breeders' association received official en¬ 
dorsement when the members of the Stud Beef CaUle Breeders' Association 
of Australia met in general meeting to consider and adopt the rules and regu¬ 
lations drawn by the provisional council/ 

The value of the organisation in fostering pure cattle breeding 
was generafly recognized, as well as the fact that the opportunities of doing 
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va uable work in tHs direction in Australia are boundless. The men who 
have been elected to manage this new Association are weE-known and stic- 
cessM breeders from the various States of the Commonwealth and are 
fully competent to make it an unqualified success, 

320 - On the Use of Certain Marine Algae for Feeding Horses,—A drian, in Comptes 
rmdusde$ SSancesdeVAcadimiedesSciences, Vol, CEXVIjiTo. i,pp. 54-56. Paris, January 
7, igi8. 

The author, having been offered a product obtained from Taminarias to 
be used for waterproofing cloths, noticed that the composition of the treated 
seaweed resembled that of oats, as is shown by the appended figures: - — 



Eamiaarias treated 

Oats 

Water.— • • 

1440 % 

12.55% 

Carbohydrates . 

52.90 

^.80 

ISfitrogenons mattei. 

17.30 

9.10 

Cdlulose . . . .. 

11.50 

8.45 

Aaiu. 

3.90 

3.10 


The author tried the product On 2 lots of 3 horses suffering from lym¬ 
phangitis ; one lot, used as control, was given the ordinary feed of oats, 
hay, straw, while for the second the seaweed replaced the pats. 

After 24 days, it was found that the horses fed on seaweed had increased 
in weight by 6 %»while their general condition was much improved, and.the 
lymphangitis had disappeared, though still persisting in the first lot. This 
action on the disease, if it is confirmed, might possibly be due (according 
to MM. Tapicque and Tegenore of the Museum, who were consulted on this 
question) to the traces of organic iodine in the algae. 

One certain result was obtained: — horses had eaten, digested and 
assimilated the new food replacing oats. 

A further experiment was tried with 2 lots of 20 cavalry horses; the 
first lot were fed normally, while the second received i kg. of alimentary 
seaweed replacing i kg. of oats. 

The experiment, which lasted .2 months, confirmed the previous* one; 
the horses fed on the seaweed had put on 13 kg. by the end of the trial, 
while the control horses had barely gained 2 kg. 

The author considers 0,750 kg. of alimentary seaweed to be equivalent 
to I kg. of oats. 

The experiment is all the more interesting since ihaminaiias are abun¬ 
dant on the coast of Brittany. The author discusses their use in human 
nutrition, as regards which very interesting results have been obtained. 

321 -Relation between the Weight of the Carcass and that of the Meat in Beef 
Cattle* — Decsamkre, in Comptes rendus des Simces de VAcoMmie ^Agncvdhu de 
France, Vol. IV, Ko. i, pp. 25-2S. Paris, January 9,1918. 

The meat obtained from an animal is equal to the difference between 
the net weight and the total weight of the bones, suet, etc. The most 
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important of these factors is the carcass, a knowledge of which would 
Jorm a sound basis for the selection of slaughter breeds. 

- The relation between the weight of the carcass and that of the meat is 
influenced by many factors, such as age, sex, breed, maturity, and, above 
all, the condition of the animal produced by the degree of fattening. The 
author's experiments to determine this relation were carried out with a 
large number of animals, representing a total weight of meat of 51 031 lbs. 
in quarters containing 9 788 lbs. of bone. The average ratio of bone to 
meat is, therefore, 19.18 %. The extent of fattening greatly influences this 
ratio. It is usualty expressed by the yield per cent, in meat, which is the 
ratio between live weight and the weight of the quarters. In the meat 
studied the extent of fattening is dependent on the amount of suet removed 
for preserving. The author, therefore, determined this amount and cab 
culated its ratio to the weight of the quarters. When this ratio is compared 
with that between the bone and meat, it is seen that the figures vary in¬ 
versely : — the fatter the animal the lower the proportion of bone. 

The author's conclusions are; — i) in medium-fat and fat cattle, which 
generally give a net yield of meat varying between 55 and 58 %, the ratio 
between bone and meat is between 16 and 18 % ; 2) in animals in good con¬ 
dition, 3delding 50 to 52 %, the ratio is, on an average, 20 % ; 3) in animals 
yielding less than 50 % (47 to 49 %), the ratio rises to 22 %, or a little more 
(22.63 %), though still below the 25 % generally admitted in the meat 
trade. 

322 - A Statistleal Study of Body Weights; Gains and Measurements of Steers During, 
the Fattening Period. — Severson, B. O. and Gerlanoh, p., in^the Journal of Agricul” 
turalResearch, Vol. XI,No. 8,pp. 383-39^ -f Plates 38-39. Washington, D.C.,Nov., 1917 
During the winter months of 1914-1915, 1915-1916 and X9x6-I9r7, 
a series of body measurements of steers were made at the Pennsylvania 
Experiment Station, at the beginning and close of feeding experiments, 
for three consecutive years, with the purpose of determining the average 
body measurements of 2-year-old steers at the beginning and close of the 
fattening period and the relationship of other definite body measurements 
to each other, and to note those measurements that could be u%ed in 
selection as a means of reducing the experimental error in feeding experi¬ 
ments and a study of variation in the measurements themselves. Another 
object was to find out the correlation of gains to initial body 
measurements and to changes in body dimensions. 

Ail measurements taken on a total of 216 animals divided into seven 
lots each year are indicated* in Table I. These steers were relatively uni¬ 
form as feeders, varying in market grades from ** fair ” to “choice", the 
majority being “good" feeders; 92 were Hereford grades, 84 Shorthorn 
grades, x8 Aberdeen Angus grades, 7 Shorthorn X Hereford crosses, 
3 Shorthorn X Aberdeen-Angus crosses, and 3 Hereford X Aherdeen- 
Augus crosses. In no case did a steer fail to show some infusion 
.qf The average initial weight of the 216 steers 

I 900.112 pounds with 700 and 1300 pounds as extremes. The steers 
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were as uniform in quality, weight, and condition as would ordinarily be 
obtained for feeding purposes. Each year 6o steers were divided into five 
lots of 12 each selected with as much care for uniformity of weight, breeding, 
condition and quality as possible. The feeding of these various lots was 
done with rations afiording very nearly the same opportunity for gains in 
live weight and condition of fiesh for marketing. 

Table I includes all records for the three years, while the correlation 
tables include the data during the first two years. All body measurements 
except circumferences were made with the steel caliper ; all circumferences 
were measured with a steel tape graduated in inches. The probability 
of error in measurements is a factor not considered, thus necessitating a 
larger number of measurements to reduce the probable error. 

Table I. — Average initial and final measurements of 2-year-old steers 
fattened for market during a i. 4 p-day feeding period. 



Initial measurement. 

Final measurement. 

Difference 

1 m 

measure- 
1 ments 

Percentage 

Measurement 

1 Number 
of steers 

Average 

Number 
of steers 

Average 

increase 

Weight. 

S16 

Pounds 

900 112 

216 

Pounds 

1.188.398 

{ Pounds 

288.286 

32.02 

a 

Width of head . 

214 

Inches 

8.832 

1 

216 

Inches 

! 

9.II2 

1 Inches 

0.280 

3.16 

Length of head 

1 214 

19.4II 

216 

19.892 

0.4S1 

2.48 

Length of neck . . . .' , 


19.163- 

72 

20.990 

1.827 

9.53 

Width of shoulders. 

i 214 

16.412 

215 

18.459 

2.047 

X2.42 

Width of front flank , 

214 

16.378 , 

216 

18.358 

1,980 

I2.0S 

Width of paunch . . . . 

214 

23.612 

216 

26.101 1 

2.489 

10.54 

Width of rear flank ... 

154 

19.527 

216 

22.744 1 

3-217 ; 

16.42 

WSdtli of loin. 1 

209 

13-984 j 

216 

15-958 

1-974 1 

14.11 

Width of hips. 1 

202 

17.662 216 

17.204 J 215 

19.254 

1.592 

1 9.01 

Width af thurls (Hip joint) . .j 

209 

IS.533 

1.329 

i 7.72 

Buttock to hip . 1 

214 

18.366 j 

216 

19.622 

1.256 

i 6.83 

Bepch of chest .... •. 

154 

26.730 

215 

27.789 

1.059 

3.96 

Shonlder point to ground 

214 

33033 

216 

34-311 1 

1.278 

3.86 ’ 

Chest to ground. ' 

214 1 

22.876 

216 

24.013 

0.237 i 

1.03 

Hind flank to ground .... 

I 2^4 ! 

29.128 

216 

30.202 

1.074 i 

3.68 

Hock to ground^. . . .j 

; ^ 4 ^ ! 

20.795 

204 

20.914 I 

o.iig 

0,57 

Withers to ground. [ 

1 214 i 

49.224 

216 

53-870 

4.646 

9.43 

Hips to ground . j 

Shonlder to buttock ... . | 

i 202 . 

50.855 

214 

52.4x1 

1.556 

3.05 

214 1 

5.3.783 ' 

216 

57.988 

4.225 

r.85 

Circumference of chest . . 

214 1 

73.0141 

216 

77-694 

4.680 

6.40 

Circumference of paunch .... 

214 j 

80*256 : 

216 

88.301 

8.045 

10.02 

Circumference of hind flank . . 

214 i 

71.3641 

216 

78.685 

7.321 

10.25 

Circumference of muzzle . . . .| 

141 j 

17,198 1 

■ 1 

JC 43 

17.930 

O.S32 

4.S3 


These 216 steers gained at the rate of 2.058 pounds daily for 140 days. 
The following average initial measurements "show a marked simi¬ 
larity : the length of head, length'of neck, and width of rear flank, which 
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vary from 19.163 to 19.527 inches; the width of shoulder and front flank 
differ by only 0.034 and thurls (hip joint) in width are 17.682 

inches and 17.204 inches, respectivelyacnd circumference of the body in 
the region of the chest and hind flank are 73.014 and 71.364 inches respec¬ 
tively. The height at the withers of a feeder steer is 1.631 less than the 
height at the hips. The length of body from shoulder point to buttock is 
only 2.908 inches greater than the greatest height at the hips. 

The average measurements at the conclusion of the fattening period 
show similarity as follows : The length of head, width of hips, and distance 
of buttock from hips varying within 0.638 inch of each other; the width of 
shoulder, front flank, and thurls are almost identical; and the circum¬ 
ference of the chest and hind flank -are more alike than their initial measure¬ 
ments. 

The height has increased more at the withers than at the hips; thus a 
2-year-old steer changes his greatest height from the hips to the withers 
while receiving market conditions. In circumference the increase was 
greater for the hind flank than for the chest; thus the greater circum¬ 
ference of the chest at the initial measurement becomes less than the circum¬ 
ference of the hind flank in the finished steer. In fattening, the greatest 
width at paunch and the greatest depth of body at the chest become more 
nearly alike, as shown by a difference of 3.118 inches at the initial measure¬ 
ment and 1.688 inches at the concluding measurement. 

In all cases the difference betwe^ the initial measurement aijd the 
final measurement shows an increase in dimensions due to depositions of 
fat, muscular development and growth. The regions of the body covered 
by the greatest amount of muscular development show greater increased 
dimensions than those having less muscular covering. 

. _ In the regions where the growth would show the greater relative in¬ 
fluence the least changes take place as shown in the width of head, length 
of head, distance from chest to ground and hock to ground. The greatest 
increase in width took place in the hind' flank rather than in the paunch, 
where it would seem natural to have the greatest increase because of feed 
capacity and condition. The thick layer of flesh and fat deposits' in the 
r^ion of the hind flank, together with the distension of this region of the 
body in a fattened steer, are responsible for the greater width in this part 
of the body. The width of loin, hips, thurls, shoulders, and front flank shows 
changes in dimensions caused mainly by increased condition of flesh. 

The increase in height at the withers of 4.646 inches is not ail due to 
growth alone, a larger portion of this increase being caused by the flesh co¬ 
vering over the withers and the deposition of fat in the muscular tissues 
oi the shoulder region. The fat'deposit and muscular development causes 
the shoulder blade to be held more rigidly; thus, the body in the chest 
r^on rises between the shoulder blades, as indicated by the greater distance 
between the withers and the upper border of the shoulder blade. The great¬ 
est change in the b<idy measurements was the circumference of the paunch. 
This, howevetj was proportionately less than the increase of 7.321 inches 
in- cir^OTpfere^^ of the Mnd flank. The fact that the distance of chest to 
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ground and hind flank to ground did not show greater difierence was due 
to lowering of the flank by deposition of fat in that region and the fat co¬ 
vering over the region of the chest. The region of the body possessing the 
most valuable eatable parts on the whole are affected most in the fatten¬ 
ing process. 

Correlation Tables. The following table is here presented as illustra¬ 
tion of the methods used inj^obtaining the facts presehted in tables III 
and IV. ^ 


Table II. — Correlation of average daily gain of steers^during a feeding 
period of 120 to 140 days and the weight at the beginning of a feeding period. 


Daily 





Initial weight per steer (pounds) 





1 

gain 

(pounds) 

1 300 

X 250 

I 200 

1150 

1100 

•1050 

1000 

950 

1 900 

850 

800 

750 

700 

p 

3/2. 

_ 





_ 


I 






f 

3-0 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

0 

^.8 


— 

— 

— 

I 

I 

3 

I 

1 

2 

I 

I 

— 

11 

2.6 

— 

— 

— 

— 

— 

4 

2 

2 

4 

I 

3 

3 

I 

SO 

2.4 

— 

I 

— 

I 

2 

I 

5 

8 

II 

7 

6 

3 

2 

4r 

2.2 1 

— 

I 

— 

2 

2 


4 

7 

4 

7 

4 

5 j 


36 

2.0 

I 

1 

— 

3 

— 

I 

4 

7 

9 

16 

9 

12 

2 

65 

1.8 

1 

1 

— 

; 3 

' 2 

2 

5 

i 7 

* II 

10 

9 

‘ 7 

6 

63 

1.6 


— 

1 

1 — 

— 

I 

5 

> 3 

5' 

4 

4 

5 

4 

315 

1*4 


— 

— 

i I 

2 

—. 

4 

4 

10 i 

3 

7 

I 

I 

33 

1.2 


— 

2 

■ — 

JL 

2 

2 

4 

^ I 

6 ! 

2 

I 

I 

33 

, I.o. 

! - 

— 

— 

— 


— 

— 

I 

2 i 


I 

I 

— 

5 

0.8 

— 

— 

1 

— 

— 

I 

■— 

_ 1 

2 i 

1 

— 

; 

— 

— 

3 

Total 

1 

4 

*1 

10 

9 

13 

34 

43 

61 

56 

46 

30 1 

17 

33$ 


Mean live weight. 
Mean daily gain . 
Standard deviation 
Standard deviation 
Correlation. . . . 


of live weight. 
of daily gain . 


. . ., pounds 

.do. . 

. ... do. 

. . . .da. 
.do. 


'893-93 ± 3-94 

1.95 T .016 

ro6.88 ± 2,777 

0.446 dr* .oil 
0.0364 ± .036 


The results shown in table III are based on data collected on steers 
during the two winter periods of 1914-15 and 1915-16. All measurem^ts 
cpnsidered in this table are initial measurements, except those that show in¬ 
creases of dimensions at the close of the fattening period as compared with 
the initial measurements. The coefflcient of variation is shown to be great¬ 
est on increases in circumference of ,hind‘flank, patmch, and chest, and 
the increase in gains in live weight, * , " - 

’ These measurements all rdiate to increased dimensions and occur in 
those parts of the body that show relatively high percentage increase over 
initial body measurements (Table I), 

Of the initial measurements the greatest coefficient of .variation is 11.9 
i 0.04 per cent fox initial live weight. In all the chest measurements the 
coefficients of variation 'are relatively high: Width at point of shbulder 

mn 
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9.3 + 0.52, width of fore flank 10.4 + 0.6, depth of chest 6.1 + 0.34, and 
circumference of chest 6.9 + 0.39. Likewise the mid and posterior regions 
of the body show variations, the rear flank with a coefficient of variation 
of 8.7 4 ^ 0*48, circumference of rear flank 6 + 0.34, width of loin 7.5 + 0.43, 
width of thurls 5.9 + 0.34, circumference of paunch ii 0*62 and distance 
of hips to buttock 5.2 + 0.29. 

The measurements affected most by growth show the least variations 
and include the distance of shoulder point, rear flank, and withers from the 
ground, len^h of head, and distance of shoulder point to buttock. 

In general Table III shows the greatest variation in those regions of 
the'bbdy which change most in a fattening steer and those regions affected 
most hy deposition of fat and development of muscular tissue. 


Tabee III. — Means, standard deviations, and coefficients of variation 
presented in correlation tables. 


Number 

of 

steers 

Measurements 

* 

Mean 

Standard deviations 

Coefficient 
of variation 



pounds 

pounds 

Per cent 

388 

Average daily gain . . . 

1,93 i 0.0x6 

0.446 4 : O.OII 

23.1 rb 0.84 

388 

Initial live weight . . . 

893.93 ± 3-94 

106.88 4: 2.77 

li. 9 ± .04 

142 

Total gain in live waight 

288.55 ± 3.X0 

54-77 ±2.19 

19.x 4: 1.08 



Indies 

Inches 


142 

Cncrease in circumference 





of chest. 

8.13 ± .10 

1.87 ± .074 

23.0 4: 1.30 

142 

Width of rear fianfe. . . 

19.25 ± -09 

1.69 4: *06 

8.7 db *4® 

14-2 

Circumference of rear flank 

72.76 ± .25 

• 4.40 ± .17 

6.0 ± .34 

142 

'Height of shoulder point 

34*10 ± *08 

1.57 ± .06 

- 4 - 5 ± -25 

142 

Height of rear flank . . 

30.23 ± ..09 

1.67 i .06 

5-5 ± .31 

142 

Distance, hip to buttock 

..18.69 ± .05 

.99 ± .03 

5.2 ± .29 

137 

Width of loin ..... 

13.96 ± .06 ' 

X.05 4 : .22 i 

7-5 ± .43 

142 

Circumference of chest . 

69,82 ± .22 

3*91 db -oi ‘ 

6.9 ± .39 

142 

Depth of chest. 

25.77 ± -oS 

1.59 ± .063 

6.1 ± .34 

142 

Width of fore flank . . . 

15.02 ± .08 

1,57 4: .06 

10.4 db -60 

142 

Distance, chest to groiuid 

22,89 ± .06 

1.18 4: .04 

5-1 T -28 

136 

1 Width of thurl. 

17.36 ± .05 

1.03 4: .04 

5-9 ± .34 

142 

1 Eength of head. 

19-53 ± .04 

1 .81 i .03 

4-1 =F .23 

X42 

I Eength of shoulder .to 





buttock ....... 

55.66 ± .17 

3.02 4; 2.84 

5.4 ± -30 

142 

1 Increase in circumference 

1 




1 paunch . .. .,. . 

8.26 ± .16 

2.96 4 ; ,II 

35.8 ± 2.02 

142 

H^^ht of withers.... 

49*50 db 1*07 

X.95 T ,.07 

4.9 ± .27 

142 

Width at point of shoulder i 

16.42 db -oS 

1.54 ± ,*06 

9-3 ± -52 

X42 

Circumference of paunch. 

8x.6o .56 

10.04 4:4.02 

lo.o db *62 

138 

Increase in circumference 





of rear flank j , . . . 

7.52 ± .20. 

1 3 * 5 ^ ± *14 

~ 46.6 db 2.67 


Tahla ly, at summary of the coefficients of correlation, shows that in- 
in body measurements have a closer relationship with gains in live 
> than the initial measurements. With the exception of initial weight 
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these measurements, as shown in Table II, also had high coefficients of 
variation. 

The correlation coefficients for the two body circumferences of chest 
and rear flank, the width of thurls (hip joint), and the distance of hip to 
bnttock show the closest relationship of all the initial measurements with 
gains in live weight. This suggests the possibilities of using these measure¬ 
ments in the selection of feeding steers,, at least for experimental pur¬ 
poses, as a means of reducing the experimental error caused by individual¬ 
ity of animals. 

The measurement of initial weight shows no relationship with gains, 
although this is usually considered one of the most important factors in 
selection of steers for experimental purposes. 

* Measurements that show intermediate relationship as indicated by 
coefficients of correlation are width of loin, depth of chest, width of fore 
flank, length of head, height of withers, circumference of paunch and width 
at shoulders. 


Tabi^e IV. — Stimmary of correlations. 


Correlating 


Cortelation 

coeflacient 


Coi relating 


Gain wHth initial live weight 
Cain with increase in circum¬ 
ference of chest. 

Cain with initial width of rear 

flank. 

Cain withinitial circumference 

of rear flank. 

Gain with initial height of 

point of shoulder. 

Gain with initial height of 

rear flanck. 

Cain with initial length of hip 

to buttock*.- 

Gain with initial width of loin 
Gain with initial circumfer¬ 
ence of chest. 

Gain withinitial depth of chest 
Gain with initial width of fore 

flank. 

Gain with initial distance of 
chest to ground . . / . . 
Gain with initial width pf 
thurls. 


Oaijtiwithinitial length of head 
Gain with initial length from 
point of shoulder to buttock 
Gain with increase in circum¬ 
ference of paunch .... 
Gain with initial heigth of wi¬ 
thers . 

Gain with initial width of 

shoulders. 

Gain with initial circumference 

of paunch . .. 

Gain with increase in circum¬ 
ference of rear flanck. . . 
Width of thurls with height of 

rear flank. 

Circumference of chest \^ 4 th 

height of withers. 

Width of loin with height of 
chest from ground . . . • 
Width of chest with dfepth of 
chest.. . 


Correlation 

coeffident 


0.182 ± 0.037 
.020 ± .036 
.306 ± .036 
.163 ± .054 
.144 ± .055 
.124 ± .055 
.203 ± .053 
.380 ± .040 
.621 ± .034 
.179 ± -057 
•365 ± -072 


Measuremeats in which slight or no relationship exist as ^own by cor¬ 
relation coefiSdeats are initial live weight, width of rear flank, height at 
I point and the distance of rear flank and dii^ from the grot^. 

A close rdationship of circumference of chest with height of wiidias 
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is indicated by r =0.621+.<^*034. lyikewise, the width of chest and depth 
of chest by r = 0.365 + 0.072 show a definite relationship. 

The hind quarters of a steer are more important than the fore quarters 
in determining the gaining capacity of a steer, with the exception of the 
circumference of chest as shown by a correlation coefficient of 0.224 
0.054 for width of thurls, 0.271 i0.053 for distance of hip to buttock and 
0.221 +0.053 for circumference of rear flank. . 

The following points (see p. 361), held by authoritative judges, of live 
stock to be important, are not substantiated by the results of this study 
thus far: Initial weight of steers, closeness to the ground of chest and 
hind flank, and the length of body from shoulder to buttock. The cir¬ 
cumference of chest and rear flank are more important in ascertaining 
gains than feed capacity as indicated by the circumference of paunch. 

333 - influence of the Degree of Fatness of Cattle upon their Utilization of Feed. — 
ASMSBV, H. Prcntiss and Fries J. AtroxjST, in ihst Journal of Agyiculiufal Research^ 
VoL XI, No. 10, pp. 451-472, Tables, I fig., bibliography of S publications. Washing¬ 
ton, December 3, 1917. 

It is well known that the gain in live weight per unit of feed dimini¬ 
shes as fattening progresses; it is supposed that the cells of the adipose 
tissues, as they become loaded with fat offer an increasing resistance to 
the deposition of added fat, to overcome which increased expenditure 
of energy is required. Consequently a given amount of food gives a smaller 
gain in fat in a fat animal than in a thin one as a result of a correspond¬ 
ing increase in heat production and a reduction in the net energy value of 
the feed. Mr. Afmsbv, Director of the Institute of Animal Nutrition of the 
Pennsylvania State College, and the Assistant Director, Mr. Peies, have in¬ 
vestigated this subject by a direct comparison of the metabolism of an^ani- 
mal in ordinary condition and when well fattened. 


Rations and periods. 





j Daily ration 

Period 

Preliminary period 

Digestion period 

Hay 

Concentrates 




hg 

kg 

Period i « 

November 2-12 

November 13-23 

1,7 

3-4 


(December 23 29} 

— 



Period 2 

November 30-Dec. 10 

December 11-20 

3.5 

7.0 

Fattening 

(Dec. 22-March 14) 

— . , . 


Period 3 

H^rch 15-25 

March 12-April 4 

3.8' 

7.6 

Period 4 ^ 

April 5“ 15 

April 16-25 ' 

. 

2.0 

4.0 


Method. — Subject: a pure-bred shorthorn steer about 2 yeais and 
9 months old at the beginning of the experiment. — Rations and periods: the 
animalreceived a basal ration of alfalfa hay and a mixture of Concentrates 
(i partof-cofeifonseed meal, 2 parts of wheat bran and 6 of inaize meal). 
TMa ratiori was always fed in the same proportions — 2 parts of concentrates 
to if'part of alfalfa hay — and supplied throughout the experiment, which 
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was divided into four parts (see the appended table). During two successive 
periods the animal received quantities of this feed equivalent to a main¬ 
tenance ration (period i), and to a fattening ration (period 2). Fattening 
was then started, during which the steer gained 300 lbs. The experiment 
was continued in the reverse order, a fattening ration being first given (pe¬ 
riod 3), then a maintenance ration (period 4). 

RESxmxs. — These two successive comparisons of metabolism resulted 
in much data (grouped in a series of tables in the appendix) which lead to 
the following conclusions: — 

i) The digestibility of the heavy ration is smaller than that of the 
light ration ; it does not depend on the degree of fattening as corresponding 
rations were equally well digested before and after fattening. 

2) Urinary excretion, — The percentage of nitrogen, carbon and energy 
lost in the urine was less on the heavy than on the light ration, and a little 
greater in the fattened than in the unfattened animal. 

3) The production of combustible gases, both as compared with»the 
total feed and with the digestible carbohydrates was notably less on the 
'heavier than on the lighter ration, both before and after fattening. 

4) Value of the gross energy of the feed, ~ In consequence of the smal¬ 
ler losses in urine and in combustible gases this loss was greater on the heavy 
than on the light ration; no difierence in this respect was observed betw^een 
the fattened and the unfattened animal. 

5) ' The additional heat produced by the animal on the heavier rations 
was eliminated by means of evaporatioif of water. 

6) Energy expenditure consequent on feed consumption, — The heat 
increment resulting from the consumption of h'unit of feed was only a lit¬ 
tle greater in the fattened condition; consequently the net energy values of 
the feed and the percentages of metabolizable energy available for gain were 
slightly less in the fattened than in the unfattened animal. 

7) The maintenance requirement was increased by 37 % after 3 
months' fattening during which the live weight was increased by 300 lbs. 
This 36 % increase in basal katabolism was partly due to the greater body 
weight to be supported while standing, but the katabolism increases more 
rapidly than the weight or the body surface. 

8) General conclusion. —> The higher maintenance requirement and 
lower fixed metabolizable energy in the fattened animal are the principal 
factors responsible for slower gain in weight as fattening progresses. 

324 ~ Breeders of Purebred Stock in Queensland—Beef and Dairy Cattle. — 

'Agricultural Journal, Vol. VIII, pp. 347-248. Brisbane, November, 1917- 

The Department of Agriculture and Stock of Queensland has pubhshed 
in this issue of the'Agricultural Journal a revised list of breeders of pure¬ 
bred cattle, for the purpose of informing those who desire toimproyetheir 
stock where the best cattle can be obtained in the State. 

The Department of Agriculture and Stock takes no responsibility 
in relation to the entries in th^ list; but, when inquiries werefirst made, the 
condition was imposed that the entri^ were to be only of stock that had 
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been duly legistered or that were eligible for registration in the different 
herd books* As the entries received were, in some cases, somewhat too con¬ 
fusing for proper discrimination, it has, therefore, now been decided that 
only such cattle as have been registered will be included. This list of breed¬ 
ers of pure bred stock in Queensland shows that all the principal breeds 
of cattle are represented and that they were registered in 15 different 
Herd Books, i.e., Milking Shorthorn Herd Book of Queensland; Ayrshire 
Herd Book of Queensland; A^Tshire Herd Book of Scotland; Holstein 
Cattle Club Herd Book; Holstein-Frieslan Herd Book of Australia; Holstein 
Friesian Herd Book of Queensland ; Jersey Herd Book of Queensland, 
Herd Book of the Jersey Cattle Society of Queensland; Commonwealth 
Standard Jersey Herd Book; Illawarra Dairy Cattle Herd Book' of 
Queensland; Illawarra Herd Book of Queensland; Illawarra Dairy Cattle 
Association; Queensland Shorthorn and Australian Herd Books; Queens¬ 
land Shorthorn Herd Book; Australian Hereford Herd Book; New Zealand 
Herd Book. 

The total number of purebred males and females owned by these breed¬ 
ers may be discriminated as follows between the different breeds. 



Males 

Females 

Milking Shorthorns. 

• > • 5 

. 61 

Ayrshire. 

... 74 

371 

Holstein-Priesian. 

. . 22 ^ 

77 

Jersey. , . .. 

• • . 35 

224 

Illawarra. 

f • • 5 

48 

Shorthorn. 

... 27 

137 

Hereford. .. 

... 114 

563 


325 -* Machine Sheep-Shearing inNewZealand. — See No. 340 of this Review, 

326 - Feeding Pigs on Kitchen Waste.— prime, t.f., in BoaydefAgn 

culkire, Year XXIV, No. 10, pp. 1107-1109. London, January, 1918. 

Finding no data on the amount of kitchen waste necessary to produce 
one pound of pork, the author carried out experiments on this subject. To 
this end he started in January 1917 to keep pigs on this food and continued 
during 48 weeks. Three pigs were bought on January 9, two of which were 
killed on March 5; four others were bought on March 10, one being 
killed on June 7; on September i, five more pigs were bought. Throughout 
the e:s:periment 6104 lbs. of food were consumed, and 870 lbs. increase in 
live weight were .obtained, or roughly, 7 lbs. of kitchen waste (potato, 
vegetable and fruit peelings and waste, bits and reniains of food) produced 
I lb. increase in live weight. During the whole period the only other food 
used was 28 lbs, of meal, given during a shortage of waste. The pork 
obtained was of excellent quality. 

327 - New Silkworm Bearing Metbocls; the Aequa Small Trestle System and the 
Campbell Shelf System. — Acam, C,, Rearing early stage o^kworms by uieatis of a 
sttiall trestle with immersed twigs, Rendiconti delVIstituif^ bacologico della R, Scmla 
Snpffhredi AgficoUmain Pcrtic% Vol. XI, pp. 3-12, figs. 2; C.'tMPBEtn, C,, Some new 

for rearing sUkworms, Ibid.^ p. 23-29, figs. 2. Portici, 1017. 

FbPSOTfi' years, attempts have been made to diffuse the economic me¬ 
thod of maring employed in, Friuli throughout Italy. This system consists 
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in giving tlie larvae, after the 3rd. or 4th. stage, leaves attached to the 
boughs, using horizontal hurdles or special trestles as supports. For the 
first stages, the Friulian system does not differ from these ordinarily used. 
The author has a system, by means of which the lan^ae can be reared on 
boughs from hatching. To preserve the leaves fresh and tender, and to 
avoid loss clue to the rapid withering of the cut leaf, the lower ends of 
the branches are kept immersed in a small basin of water, placed on a shelf 
attached to the lower part of each side of a small trestle, some 20 in. x 20 
in. square, (fig. 1). A metal sheet is spread over the trestle, and covered 
with cardboard, strong paper, or even gauze. The small basin is provided 
with a stoppered opening, so that the water can be changed without moving 
the recipient. When the leaves are eatdh, fresh boughs are*placed^with their 
ends in the water (which has been changed), care being takejn to place them 
close to the old boughs ; the 5^oung silkworms soon pass on to the^fresh 



FigT I. — ACQVA trestle method. 


eaves; the day after, the old boughs are removed. Four small trestles suffice 
for rearing 2 ounces (60 gm.) of eggs up to the end of the second stage ; the 
system may be used for the third stage, by employing larger trestles. Thus, 
for 2 ounces (60 gm.) of eggs, a trestle, 6 ft. 6 in. X 6. ft. 6 in,, would be 
used, divided in two by a small shelf on which a small basin is placed, as 
with the lower one. For the 5th. stage, it is useless to place the boughs in 
water, as the larvae eat the leaves before they have time to wither and los- 
ses due to withering are not to be feared. With this system there is 
economy of labour; a saving of leaves, and better hygiene, due to the sup¬ 
pression of litter. 

The small trestle of Prof. Acqva gave good results in the hands of pri¬ 
vate rearers, as well as at the Sericultural Institute of Portici. 

Prof. Cahfbei,!, has introduced a slight modification into the system. 
The ttestle devised by him is about 3ft. long and ift. 6 in. high; on the frame" 

[smt 
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is stretched a cloth which remains tiU the end of the season, when it is 
washed and replaced. At the foot of the trestle is the. shelflon’j'which is 



placed the basin, abow which is a board perforated with holes to receive 
the eads of tfeirttnlberry branches; with this device there is no,fear of thfe 
larvate in the vfeteir aind drowning, while the water is aJsd protected 
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from dust. Prof. Campbell is of the opinion that this system should be¬ 
come widely used, especially in southern Italy, where the high temperature 
and dry climate soon cause the leaves to wither and lose their freshness. 

To restrict the space required so as to approximate that necessitated 
by the Friulian system, Prof. Campbell has devised a S3’'stem for rearing 
stages following the first one, and which consists of hurdles or supports 
(fig. 2) placed one above the other in pairs, 6ft. 6 in long and 3ft; 3 in. 
apart; the double series together thus being 6ft. 6 high. On each support 
are small shelves, each 2ft, wide and inclined inwards; the boughs are 
placed upright on these shelves, their tops being supported obliquely by 
transverse ledges. 

The mulberr}^ branches are placed successively on the shelves accord¬ 
ing to the development of the larvae, and the length of the branches available. 
In the 4th. and 5th. stages the branches can be placed up to the third shelves 
in measure as the branches are gradually stripped. The branches are first 
jfiaced in one half of the trestle, and when this is quite full and the larvae 
have eaten all the leaves, the branches are placed in the. opposite half 
well in contact^ and interlaced with the branches on which are the larvae, 
so that they can easily pass on to the fresh boughs. 

As an alternative, both sides of the trestle may be used by slightly se¬ 
parating the branches on which are the larvae, and placing the fresh bran¬ 
ches in the gaps between, when the first are completely eaten. The old 
branches are removed when the larvae have left them. 

The oblique shelves prevent the larvae from falling to the ground or 
on the lower shdves, and also receive the excreta.' At the end of tlie 5th* 
stages, the heath is placed in the upper half of the trestle and the larvae 
move into it of their own accord, ' 

This system gives economy of space and labour, as well as better hy¬ 
gienic conditions due to the good' ventilation. 

328 - On Some Cytological Data on the Phenomena of Parthenogenesis in the Silk¬ 
worm (i). — Lucaillon, a., ill Comptes rendus des S'dances dc PAmd&mie des Sciences 

Vol. 166, No, 4, pp. 180-181. Paris, Jan 38, 1918. 

The author gives the results of his investigations into certain 
fundamental points concerning the changes which taken place in. the 
unfertilised egg. 

. i) The examination of consecutive sections of eggs which,-towards 
the third day after being laid, began to turn from yellow to pink, showed that 
the development of the embryo had already reached the stage where the 
serum, amnios and embryonic sack were formed, and where the breaking 
up of the v^ellus has already.taken place. The stage at which colour begins 
>to change is not a starting stage, but corresponds to an alread3’" advanced 
.development. The appearance of the pink colour is due to the deposition 
of pigmented granules in the cells of the serous envelope against the vitel¬ 
line membrane.' This stage is exactly similar in the fertilised egg. 

(i) See R. April, 1916, No. 427 ; Oct. 1917, No. 936 ; Nov,, 1917, No. 1050 ; Feb., 1918, 
No. 197. 
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2) In unfertilised eggs which have not changed colour and have been 
laid a sufficiently short time for the cellular degeneration to be still visible, 
an intravitelline segmention was observed similar to that taking place in 
the fertilised eggs of most insects, except that more or less premature ces¬ 
sation of development was manifest. 

3) In unfertilised eggs which had kept their original yellow colour, 
but which were from 10 to 12 days old, cellular degeneration was much more 
marked than in the preceding case. 

4} These facts confirm and extend those already given by the author 
in a preceding note (i), which showed that, in the eggs of Bombyx mori 
which do not change colour; important phenomena of development take 
place. The capacity for parthenogenesis in the silkworm, therefore, really 
corresponds to a quality proper to the female reproducing element and not 
to a property peculiar to eggs which change colour after being laid. 

The earliest stages of degeneration observed -in Bombyx mori which 
only correspond to a segmentation stopped very early seem in every way 
comparable to the rudiments of development observed in birds. 
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329 - The Work of a Tractor in Stony Soil. — pluchbt, e., in Comptes undus de$ Simces 
d& VAoadmie d^AsriouUure de France/Vol, III, No. 36, pp. 1037-1040. Paris, Novcb^ 
ber 21, 1917. , / 

. The author advised the’purchase of a 10-20 HP. tractor for a large estate 
at Eure-et-Eoire, France, having a number of stony areas. The tractor 
was chosen, on the recommendation of M. Rinobumann, from amongst those 
te^ed at Noisy-le-Grand (2). 

Paraffin was used as fuel, being so much cheaper than petrol; heavy 
t)ils of at least 39^ Baume could also have been used. The tractor began 
work on uncultivated ground about July 15, 1917. For various reasons, 
such as bad ■weafher, harvest work, holidays, etc., the tractor only worked 
340 hours, or 45 days of 8 hours, from the above mentioned date up till th. 
end of October. During this time 160.6 acres yrere worked to a depth of 
7 to 8 inches (about i acre in 2.2 hours), in very stubborn and stony soil 
In these soils, the usual implements and tools wear veiy quiddy and the 
average work done by i man with 3 horses does not exceed 4200 to 4 800 
sq, yds. per day. 

The 160.6 acres worked cost about £ no. 3s. for fuel, lubricants, socks 
and new parts, repairs and upkeep. The working parts of the machine 
did not seem to have suffered, in spite of the difficult ground. The tractor 
was driven by the estate foremen; in, spite of this, the author allowed the 
drivers the pay of 9 an hour; on adding, for the working hours £ 13,12s. 
totheexpenses, thetotai became £ 123.13s. andeachacre worked cost‘15s. sd. 


(i) Sec iJ. Oct,, 1917, No. 93G. — (a) See R., November, 1917, No. 1031 anU R.. 
January 1918, No. Bi. (Ed,} , 
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The author has only been able to estimate very roughly the depreciation of 
the machine, etc. Supposing that the tractor, which cost £500, can last 
three years if well cared for, the depreciation would amount to about £13.185. 
a month, giving say £4813s. for the 3 34 months of work. The total cost 
for the 160.6 acres would then amount to £ 17a. 8s, or. 21s. per acre, which 
is very high for work at 7 to 8 inches deep, but little higher than the cost 
for the same ryork performed by animals. 

This example again shows the advantage of machine cultivation and 
the great help it may afford under the present circumstances, even with 
imperfect machinery. 

530 - Cultivation Trials with a Moline Traetor, in Italy.— Tarcheiti, a., in 11 Gior- 

mte di Risicoltufa, Year Vli, No. 22, pp. 278-282. Vercelli, November 30,1917. 

Cioltivation trials with the combined Moline tractor (i) were carried 
out in ricefields, in October and November 1917, by the Machinery Section 
of the Experimental Rice-growing Station at Vercelli. 

The first trials took place at Muleggio (Vercelli) in both ricefields and 
ordinary ones. The tractor drew a 2-furrow 12 in. plough, to which was 
fixed, according to the ricegrowers' wishes, an ordinary coulter as well as 
a stim coulter replacing the circular coulter. 

The»wheels were provided with 3 rows of cuneiform spikes projecting 4 
in. beyond the tyre. In the ricefield the average speed when working at 
6 to 7 in. was about 3 miles per hour; in the ordinary field the speed was 
2 % miles per hour at a depth of 7 to 8 in. and a width of 24 in., which cor¬ 
respond respectively to 3 468 and 2 870 sq. yds. of surface covered per 
hour. These first trials gave quite satisfactory results. 

The next trials were carried out at Castelmerlinb (Vercelli) in a well- 
mannred riceland, in good general condition, save one short and diffi- 
ctilt strip which was very soft. Instead of spikes, the wheels were fitted 
with strokes projecting some 5 ins. The author gives the following results 
obtained one period of the trial: — 


Duration of trial: 2 hrs., 4 mins., 20 secs., . 7460 seconds 

Divided up as follows: — 

Duration of ploughing (average of 3 minutes per furrow of. 618 ft. 3960 » 

Duration of turning (average of 30 secs.) by towing. 660 » 

Total duration of the work. 4620 

Optional stoppages for adjustments of plough, measuring, etc. 2840 

Total time. 7460 » 

Average dei>th of ploughhig. 7 to 8 in. 

Area ploughed: average furrow length. 618 ft. 

» Total furrow width ..... 50.15 ft. 

Area ploughed during the trial. 3994 *^ sq. yds. 


"Petrol consumed during the trial 2.42 galls, equal to 16.94 lbs, (density 7do) 


(i) See R, 1917, No. 941. 
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The conclusions are: 

' i per acre 14.3 lb. 

Petrol consumed (i) | ^ , g 

Area ploughed per hour. 2762 sq. yds. 

Using these results, the author calculates the cost of mechanical 
ploughing per day: — 

The Moline tractorwitha 2“ furrow ploughand accessories costs £ 600 in Italy; assum¬ 
ing that the petrol costs yd. a lb. and that a tractor is used on 80 days during the year, the 


daily cost would be : * 

Petrol for 10 hours work 88 lbs. at a Ib. 51s. 

Driver’s wages... 8s. 

I^ubricating oil.^.. . . . ^s. 2d. 

Interest and depreciation at 5% on £600 and assuming the' machine 

to last 10 years. -— say. 20s. 

Insurance, various expenses.. 6s. 4d. 


Daily cost. 88s. lo^^. 

that is, one acre costs 14s. gd. 

The author observes that machine ploughing is fairly costly but un¬ 
der present conditions, given the scarcity of labour and draught animals, it 
is important to produce as much as possible. 

331 - The lOeSSauIes Tractor. — Rincelmann, max, in the Bulletin de U SodeU d^Encoufa-- 
gemeni pom VIndustrie NatiomHe, Year CXVI, Vol. CXXVIII, No. 6, pp. 476--*478, 
fig. 1, Paris, NoVember-December, 1917. 

The DESSAUTKS tractor took part in the 1917 trials at Noisy-le-Grand (2), 
l^rance ; the test model was made by M. H. Despi^and, of Tevallois-Perret, 
Seine. The appended schematic figure shows the type of machine, which 
has 2 driving and steering wheels a and h, which can turn obliquely in 
the directions a* and ¥ or a'* and b”; these wheels are placed one behind 
the other, transverse equilibrium being provided < for by two pivoting 
wheels c and d, mounted on forks, fixed to a beam tf attached to the upper 
part of the frame, whose plan is shown at h. The engine ‘m, placed low down 
between the driving wheels, chain-drives an intermediary shaft just above 
it; the shaft drives, through 2 chains, two axles placed above the wheels 
a and b ; the driving-wheels are driven by 2 chains- 4 rives from these axles; 
the gearing thus includes 5 chains, which should not run at the same speed, 
as in the experimental model. The driver’s seat being placed either at s or 
s\ the machine can move either in the direction / or f in a turnip-field, with¬ 
out turning on the furrow; the hauling attachment is at on 8 or s’. 


(1) Tbe petrol consumption on norinai'wotk would be 8.8 lb per lionr and 16 lb. per acre* 

, ^ (Author) 

(2) See R. "January, 1918 No. 81: (Ed.) 
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Plan of DbssaxjI/ES tiactor. 


332 The Wyles Motor Plough* — I. The AmmlUiral News, Vol. XVI, No. 406, p. 357. 

Barbadoes, November 17, 1917. — II. Fremier, Victor, in Le Genie Rural, Ytax X, No. 

76, (New Series, No. 16), pp. 11-15, figs. 5. Paris, 1917. 

According, to information received by The- Agricultural News from the 
Secretary of the Food Production Department of the Board of Agriculttire 
and Fisheries, England, it would appear that the Wyees motorplough is 
well suited for work in orchards and on small farms, while being unsuitable 
for large farms. 

• This English-made motorplough is guided by handles by -a man walk¬ 
ing behind ; the 2-furrow plough can be lifted so as to clear the headlands, 
as the weight of the machine is welbbalanced about the front axle.. 

All parts of the machine are standardised and can easily be replaced. 

The chief points of the WyeES motorplough are as follows : 

X cylinder vertical ii HP engine. 

Gears completely enclosed and working in an oil bath; 2 forward speeds are provided; 
a reverse is imuecessary. 

. Wheels — diameter, 2 ft. 9 in.; tyre, 7 in- wide; length, 12 ft. 6 in.; width, 2 ft. 9 in; 
height, 4 ft. 

Including a 2*fxirrow plough, it weighs about 20 cwt. 

This motorplough, though possibly not very suitable»for strong sugar¬ 
cane fields, would work very well in light soils, and in cotton fields, etc. - It 
is made by the Wyebs Motor Peoughs Co. Etd., of Manchester. J 

II. — The Wyebs patent, FTo. 464 699 (igis), described in Le Ginie 
Rural, includes a new device for the steering and general control of wheeled 
agricultural machinery, such as motorploughs, etc. 'The cultivating im¬ 
plement may be varied as required. The machine is easily steered and be¬ 
comes quite automatic (provided that the engine has a regulating device) i 
it requires no attention save in turning at the headlands.. . ► . * • 
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Another Wyi^kS patent. No. 477074 (1914), concerns improvements 
of a mechanism regulating the wheels which uses the power of the engine, 
driving the carrying wheel or wheels, to lift the body of the machine auto- 
matically.“ 

Designs are given with the patents, showing details of the inventions. 

333 - The Blanchard (i) Double Brabant Windlass Plough. —ringelmann, ivxax, iu 
the Bulletin de la SociSU Encouragement pour V Industrie Nationale, Year CXVI, 
Vol. CXXVIII, No. 6 , pp. 473-476, 4 fig- Paris, November-December, 1917. 

The BuikNCHARn double-brabant plough is of the windlass-plough type; 
it carries the engine and 2 reeling drums, on each of which is rolled a cable 
whose end is anchored in the f orrow. 

An Ardennes farmer, M. Blanchard has invented the machine, the 
model tried at Noisy-le-Grand, France, having been made by M. E. 

of Paris. Figure i shows the general view of the machine, while fi¬ 
gure 2 shows its plan. In the latter various details can be seen: — the 
machinery fixed to the support of a double-brabant plough; the beam a ; 
the ploughs b and b'; the furrow wheel c running in the furrow x, and the 
land-wheel c* running atx' ;the grounding screw d and the stilts e that carry 
the locking mechanism; the stays turning round the beam a fixed to the sup¬ 
port ee\ 

The machinery fixed to 2 bars of the wheels cc' includes a small 3-4 HP. 
single-cylinder engine A ; the cooling of the cylinder ribs is provided for 
by a lateral fan; the petrol tank is placed on a shelf supported at /. The 
engine shaft is connected by a chain drive g to an intermediary shaft B ; 
the windlasses C are mounted on a shUft driven by a chain i from B; in 
these 2 drives, reducing the engine-speed, the tension of the chains are 
regulated by rollers h and /. The 2 windlasses C can each be geared up 
to the shaft on which they are mounted when they pull the plough by 
rolling up the cable m, or put out of gear when the cable n is unrolled behind 
on the untouched strip x\ In the machine tested by the author, the cables, 
when used for traction, pass between guide rollers I, which will be replaced 
in the final model by an automatic winder. 

In the trials, the greatest traction could not be more than 770 lbs, equal 
to the breaking point of the cable. When the plough moves in the direction 
, r, it hauls on the cable m and pays ont the return cable n behind. When 
at the end of the cable, the driver puts the windla^ss out of gear, removes the 
cable m from the guides I, tips and turns the plough so as to place it in po¬ 
sition to open the new. furrow, fixes the hook of the cable m on the anchor 
chain in the ftxrrow; he then passes the cable n between the guide I of the 
second windlass, which he puts in gear, when the plough moves in the opposite , 
direction to r to the other headland, when the same process is repeated. 
The driver walks alongside the machine. 

The cables are simply laid down, and are not damaged in any way by 
rubbiog. The anchorage for each cable consists of a chain some i6 ft long. 


(1) Sec Jaanity, X91S, No. 81 (fii.) 
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held down by stakes; the cable hook engages in one of the links of the chain, 
and, each time the plough arrives at the headland, the hook is moved along 
the anchor chain to a width equal to abotit twice the furrow width. 


Beanohard DoiMe brabani xdndlass plough. 



Fig. I — View of tile machine. 



Fig. II. Biagram of the machine 
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334 - The ShuhertWeed and Sprout Destroyer. — Farm implement News, voi. xxxviii, 

No, 49, pp. 36, 2 figs. Chicago, December 6,1917* 

The extermination of weeds, sprouts, etc., with the usual machines^used 
: The Shiibert Weed and Plant Destroyer, 


Eig. II. — Rear view. 
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for that purpose is very difficult and wen impossible on stony and stumpy 
land. 

As is shown in the appended figures, the machine is provided with a 
revolving cross bar to which are attached a number of chains ending in 
cutting blocks. Power for revolving the chains is derived from one wheel 
and^transmitted by suitable gearing. The chains are whirled at high speed, 
the velocity being such that any plant struck is reduced to shreds and spread 
over the ground. Ability to work among stumps and stones is due to the 
flexibility obtained by using^ chains, which simply wor-k themselves round 
obstructions. The cutting ends do not reach the ground, so that grass is 
left uninjured. 

The machine weighs about 850 lbs. ; the wheels are about 4 ft. high and 
the space wdthin the angle iron frame about 4 ft. square. It is made by 
the Shubert Sprout Mower Coivipany of Richland Mo., U. S. A. 

335 - Copra Driers. — See No. 346 of this Review. 

336 - Investigations of Irrigation Pumping Plants, in Montana, U. S. A. — Murdock, 

H. I. University 0/ Montana. Agricultural Experiment Station, Circular No. 60, 

pp. 37,fig. 17 - Bozeman, Montana, January, 1917; 11. Ibid., 115, pp. 127—14B. 

fig. 6, tables 5. Bpzeman, Montana, January, 1917. 

I. In the United States many irrigatioh pumping plants have been in¬ 
stalled without sufficient forethought and thus have restilted in failure. 

In studying the question of installing an irrigation pumping plant, spe¬ 
cial attention should be paid to well prepared plans, proper types of pumps, 
cost of plant, maximum head that can be lifted, market conditions and pri¬ 
ces of crops to be grown, etc. -Crops grown with pumped water should re¬ 
quire little water and give high crop value for each acre, while the plant 
installed should give the maximum running economy with the minimum 
maintenance charges. 

The author considers the various types of pumps ; centrifugal pumps, 
the horizontal type of which is most adapted for lifting notmorethan3oft., 
while the vertical type is suited for deeper wells of 3 to 6 ft. diameter ; 
turbine pumps, for deep wells (250 ft.) of small bore (12 to 30 in.); plunger 
pumps, for deep wells of small bore' (3 in.). It should be noted that irriga- 
gation from deep wells is very dear, and only pays for high-priced crops. 
Plunger pumps are of very small capacity thus being most suited to filling 
reservoirs till enough water is stored for a day's irrigation. 

Irrigation pumps can be driven by windmills, steam, gasoline and oil 
engines of the portable, stationary and tractor types. Windmills have 
long been used for this purpose; if well cared for, they last a long time; 
they usually drive plunger pumps. Using gasoline for pumping is expen¬ 
sive, and to utiHse the cheaper, heavy oils the fuel oil engine has been rapidly 
perfected. The heavy oil engines'have the, advantage that with a little 
adjustment they can use any liquid fuel of a higher grade than that for which 
they are designed. The operation of a steam engine requires a more skill¬ 
ed mechanic than does an internal combustion machine. The laws of 
Montana require a licensed engineer to operate a steam engine. There is a 
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large amount of lignite and soft coal in Montana will could furnish a source 
of cheap power. Electric motors have many advantages; many plants 
only require a visit once every 24 hours for oiling and other attention. 

Curves are given to help in choosing a pump, use being made of various 
conditions of speed, head, discharge and power. A few of the most common 
engine and pump troubles are described as well as methods for remedying 
them. 

As regards the cost of operating pumping plants, the author assumes it 
as being directly proportional to the lift. Eor a pumping installation driv¬ 
en by a gasoline motor, the proportional annual cost for the gasoline was 
587 %. 19.7 % for the irrigator and operator, 15.7 % for interest and de¬ 
preciation, 5.9% for lubricating oil; for a plant driven by a parafin motor 
the figures were: — 46 % for paraffin, 25.8 % for the irrigator and operator, 
20.5 %for interest and depreciation, 7.7 % for lubricating oil; these figures 
vary very greatly, but can be much reduced by giving as much care to the 
irrigation as to the pumping plant. 

II. The Agricultural Experiment Station of the University of Montana 
has tested a number of pumps and engines, in order to throw light on the 
problems of pumping for irrigation. The tests were partly carried out in 
the University laboratory and partly with plants actually working. 

The pumps tested in the laboratory were: Case plunger pump; Friend motor pump j 
Goulds Pyramid plunger pump; ByronJackson vertical centrifugai pump; American 7 -iR. 
vertical centrifugal pump. The pumps tested in the field were all of the horijsontal centrifugal 
type and were: i Morris i8-in.; i American lo-in.; i Goulds 8-in., i Rumsey 6-in.; 
and 2 Goulds 6-in. pumps. 

The following engines w^re used in the laboratory tests: — Case 75 HP. steam tractor; 
International Harvester Company 45 HP, petrol-parafiin tractor; Case 36 HP. steam roller; 
Fairbanks-Moxse 5 HP. vertical petrol engine; International Harvester Company 3 HP ver¬ 
tical petrol engine ; Friend horizontal 4 HP. petrol engine-; Int. H. C. I HP, paraffin-engine* 
Fuller & Johnson 3/4 HP. vertical petrol engine. 

The following engines were used in the field: Case 73 HP. stationary steam engine; Fair- 
banks-Morse 65 HP. stationary steam engine; Fairbanks-Morsc 20 HP. horizontal paraffin en¬ 
gine; Galloway 15 HP. horizontal petrol engine; Field 12 HP. horizontal petrol eiigine; Gallo¬ 
way 8 HP. horizontal petrol engine. 

To measure the water discharged, a 2-ft. Cipoi,i,FTTI weir was used. 
For the %ld tests a temporary rectangular weir was used when practicable ; 
for smaller currents a current meter was used. In tests for power consump¬ 
tion a pRONY brake was used. 

The results of the tests are shown in 5 tables which give : the HP. of 
the engines, the head of water, discharge, the various types of pump tested, 
the water lift, consumption of fuel, and the quantity of lubricating oil used. 

The results of the laboratory tests bring out forcibly the inadvisability 
of using any chance combination of power and pump that may be available. 
They also indicate what kind of combination should be made to secure an 
efficient plant. Thus if a 45HP tractor is used to drive a 7-in. vertical 
pump, with a 50-ft lift, the tests show a fuel consumption of about 0.4 gallon 
per foot acre-foot, which is very satisfactory. The same tractor driving a 
5-in. vertical pump consumes 50 % more fuel; with a 3-in. pump there is 
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a fuel consumption of about 2.5 times the amount required for the largest 
pump. If the lift is 25 ft., a larger pump than those tested should be used 
with such a tractor, for the fuel consumption would be about 50 % 
greater than that for the 50-ft. lift. 

To lift 10 feet, the tractor with the largest pump consumed 1.22 gal¬ 
lons of fuel per acre-foot. With a much larger pump designed for a low lift, 
less fuel would have been consumed. In tests with a 5HP. engine, driv- 
ging a 3-in. and 5-in. pump respectively, the fuel consumption was about 
0.7 gallon per foot acre-foot. 

These results indicate the necessity for careful designing of pumping 
plants and proper operation of the plant after it is installed. 

337 - Review of Patents. 

Tillage Machines and Implemeftis. 

France 4*^5 428 Plough. 

Switzerland 76 642 Tilling machine. 

United Kingdom no 729 Motor-cultivator. 

in 264 Motorplough. 

I 246 388 Cylinder harrow. 

I 246 462 Centre pressure device for disk harrow. 

I 246 851 Plough. 

I 246 916 Harrow tooth holder. 

I 2^7 018 — I 248 517 — 1249 178 Stalk cutters for maize. 

I 247 043 — I 249 450 Harrows. 

I 247 170 Motorplough tractor. 

I 247 762 Tool shifting mechanism for agricultural implements. 

I 248 034 Agricultural implement. 

I 248 194 Cultivator. 

I 248 257’ Revolving harrow, 
r 248 945 Eand roller. 

I 249 103' Attachment for stalk cutter. 

I 249 395 Self cleaning harrow. 

I 249 447 Tractor plough. 

I 249 523 Two-way motorplough. 

I 249 524 Reversible tractor plough. 

X 249 555 Combined harrow and cleaner. 

I 250013 Gang plough. 

Ifrigaiion. 

3 201 Gravity water elevator. 

* 179444 Hitch plough. 

I 248 271 Regulator plough. 

Manures and Manure Distributors, 

483 455 Ammonia produced by catalysis for making simple and complete 
manures. 

United Kingdom ii i 2 54 Method of treating the soil to improve its productivity by means 
of spraying water heated at 180-210® F. 

United States i 247001 Attachment for-lime spreader. 

X 247 631 I 247703 Manure spreaders. 


United States 


British -India 
Canada 
United States 

France 
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Denmark 
United States 


United States 


France 
Switzerland 
United Kingdom 

United States 


British India 
Canada 


Switzerland 
United EJagdoni 
United Stater 


Denmark 


I 247 632 Wide spread attachment for manure spreader. 

1248032 Spreader for fertilizer distributor. 

I 248 303 Straw spreader. 

Drills and Seeding Machines. 

22 475 Potato planter. 

I 247 007 Anchor for check row’ planters. 

I 247 075 Clutch for maize planter. 

I 247 738 Planting mechanism. 

I 247 744 Combined disk lister and planter, 

I 247 763 — I 248 351 Seed planters. 

I 248 717 Maize “planter. 

1 249 067 Eister plough. 

Various Cultural Operations. 

I 246 896 — I 247 764 Cultivators. 

I 247 246 — I 248 160 Cotton choppers. 

I 248 010 —,i 249 569 Weeding ploughs. 

I 248 231 Riding cultivator. 

I 248 365 Machine for pulling cotton plants. 

I 248 706 Vineyard disk plough or cultivator. 

I 248 914 Hand cultivator. 

Control of Diseases and Pests of Plants. 

485 274 Improvements in powdering machines. 

76 646 Trap for rats, mice. 

Ill 044 Device for destroying insects. 

Ill 142 Vermin proof room for preserving fruits. 

I 248 751 Grass and weed cutter. 

I 249 988 Potato bug killer. 

Reapers^ Mowers and Harvesting Machines. 

3 X'7r Improvements in or relating to instrumeiks for tapping. 
India rubber producing and like latex “yielding plants. 

179060 Sheaf carrier. 

179090 Grain binder. 

179277 Sheaf shocker. 

179 297 Harvester mechanism. 

76 644 Cherry picker. 

Ill 052 Reaping and mowing machine. 

I 246 234 Gang lawn mower. 

I 246 951 — I 246 963 — I 247 005 — I 247 943 — I 249 935 Shocking 
madiines. 

I 247 070 — I 249 914 Harv^ters, 

I 247 387 Cotton * picking machine. 

I 348 591 Corn husking machine. 

I 249 295 Seed gathering attachment for mowers. 

I 249 445 Feanut harvester. 

Machines for Lifting Root Crops. 

2'2 464 Tool for topping and lifting turnips by laand, 

22 560 Combined potato digger and elevator. 

32 616 Turnip topping and lifting machine 
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■Dnited States i 246 811 Beet harvester. 

I 247813 Potato digger. 

I 248 330 Beet topping machine. 

I 248 379 Beet digger. 

I 249 911 Frame for beet harvesting machine. 

Threshing and Winnowing Machines. 

179 093 Grain cleaner. 

179 105 Grain grader and cleaner. 

I 246 949 Grain saving device for threshing machines. 

1 249 663 Feeder for grain separators. 

I 249 966 Grain separator. 

Machines and Implements fof the Preparahon and Storage of Grain, Fodder, etc. 

British India* 3 178 Rice huller. 

Denmark 22 476 Straw binder. 

22 568 Combined straw gatherer and binder. 

United Kingdom no 556 —in 307 Baling presses. 

United States i 246 569 — i 246 759 — i 248 753 — i 249 505 Hay presses. 

I 246 994 Stacker. 

I 247233 Hay gathering and baling machine. 

Steering and Traction of Agriciiltwal Machinery. 

179228 Wagon mechanism 
III 242 Caterpillar tractor. 

I 246 443 Tractor wheel, 
i 246 603 — I 249 996 Tractors. 

I 246 777 Whiffle tree. 

I 247 073 Traction machine. 

I 248 036 Tong truck. 

I 248 599 Steering device for tractors. 

I 248 693 — I 249 059 Farm tractors. 

I 249166 Caterpillar tractor track. 

1 249 424 Draft connection for tractor. 

Feeding and Homing of Livestock. 

United Kingdom 110853 — in 214 Horse shoes. 

United States i 246 751 Collapsible hog feeder. 

Poultry Farming. 

Switzerland 76645 Transportable poultry house. 

United Kingdom ni 208 Incubator. - 

Bee Keeping. 

United Kingdom 110834 Device for uncapping honey combs. 

Industries Depending 'on Plant Products. 

British India * 3 Improved method for preparing potato meal. 

3 133 Improved sugar cane grinding mill. 

76680 Grinding machine and plates. 

76 892 Fruit and vegetable dividing madune. 


Canada 

United Kingdom 
United States 


Canada 

United States 


Wtzerland 
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Dairying. 


Canada 

179 SI 7 Cream separator for milk bottles, 

179 s70 Bearing for milk separators. 

Denmark 

22 488 Apparatus for warming or codling milk by regeneration. 
22 625 Driving mechanism for milk pasteurising apparatus. 

Switzerland 

76 936 Churn, 

United Kingdom 

no 621 Cheese (curdling of milk). , 

III 341 Process for preparing milk powder. * 

United States 

I 246 292 Teat cup ^r milking machine. 

I 249 345 Milking machine. 


Fa/rm Buildings and Equipment. 

United States 

I 246 281 Silo. 


Various. 

British India 

3 207 Single or double suction foot pump. 

United Kingdom 

no 641 Centrifugal pump. 


, no 851 Wind motor. 
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338 - Size of Farm Business. — Johnson, O. R. and Foakd, W. E., in University of Mis¬ 
souri College of Agriculiure, Agricultural Experiment Station Bulletin No. 140, pp.' 1-40. 
Coltjmbia, Missouri, April, 191^^. 

" This study of the size of farm business was made by means of a Farm 
Management Survey in the Western part of Johnson County, Missouri. 

The farm management method of securing data includes the obtaining 
of estimates of all receipts and expenses on each farm in a district or re¬ 
gion, for a year, and the investment at the beginning and close of the year. 
Data are secured concerning methods, practices and social conditions of 
the region. The incomes of atl farms ^e then ascertained and certain fac¬ 
tors which have to do with the success of the business are calculated. Then 
the farms are grouped according to size, capital, labour income and other 
factors. 

The Region StuMed. — The region selected for this study which includes 
four townships in the western part of Johnson County, is typical of a large 
section of the State. The soil, climate, railways, roads, markets, land 
values, size of farm, and type of farming are similar to those found in 
many sections of central Missouri. The average crop yields Jor the region 
in 1912 were: maize, 35.4 bushels per acre; wheat,.i7.8; oats, 28; hay, i ton. 
The average price of maize, was 45 cents, wheat ^85 cents, oats 35 cents and 
hay $ 12. 

Size of farms, their percentage iistributmt and proportion of tillable land. — 
The farms used were first divided according to number of acres operated, 
the percentage of tillable and pasture land, and of waste land as shown in 
Table 1 . This gives a general idea of the distribution of the farms inthe 
size groups. Ths average size of the farms of the region was 137.8 aafes. 
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TabI/E I. — Percentag& distribuHon of farms by size and proportion 

of tillable land. 


Size group 


% 

Tillable laud 

Pasture land 

Waste 


Farms 

of total 

— 

_ 


acres 

— 

— 

% 

% 

% 

<40 . 

47 

7.0 

82.2 

26 I 

6 0 

41-80 . 

149 

^2.5 

86.9 

32 A 


81-130. 


22.6 

So 5 

31-3 

5*0 

121-200 ...... 


28.6 

864 

33.5 

3 5 

201-400. 

106 

15.9 

84.5 

37.5 

3.2 

> 400. 

24 

3-6 

8:4 

-17 4 

2.7 

Total . . . 

668 

100.0 




The distribution of 

investment in 

the various 

groups is 

shown 


Table II. The proportion of investment in real estate increases on the 
larger farms. Under present conditions the market value of land is 
gradually increasing but the man on the small farm gets less benefit from 
this increase in value than the man on a large farm, because a smaller per¬ 
centage of this total capital is invested in real estate. 


TABnn II. — Distribution of Investment on 668 Farms. 


Size group 

Inarms 

Real estate 

Maclimer5^ I4ve stock 

Supplies 

Cash 

Total 

< 40 . ■ . 

V 47 

76.6 % 

3-3 % 

16.9 % 

i 

I.O % 

100 

41- 80 . . . 

.* 149 

78.9 

2.5 

15.5 

2.0 

1.1 

100 

81-120 . . . 

• 151 

81.8 

2.2 

I3-5 

1.7 

0,8 

100 

I2I-200 . . . 

. 191 

81.3 

3.2 

13-7 

2.2 

0.6 

100 

201-400 . . . 

. 106 

83.2 

1.9 

12.3 

1.8 

0.8 

100 

> 400 . . . 

24 

83.6 

1.6 

11.9 

1.7 - 

1.2 

100 


Table III gives the number of various classes of livestock, horses, cows, 
brood sows, and total animal units (i), on the farms of different sizes, 
the crop acres per animal unit and the efficiency with which the farmer uses 
his own labour and equipment on the various sized farms. The operator 
of a small farm grow's 15.9 acres of crops for each workman, 7,3 crop acres 
for each work horse and 20.9 crop acres for each hundred dollars invested 
in farm machinery. Against this the 201—400 acre farmer grows 67 acres 
of crops for each workman, nearly 17 acres for each horse and 35 acres^for 
each 100 dollars worth of machinery. The workman has multiplied his 

(i) Definition of terms. An Animal, unit is a horse, cow, five mature hogs, or seven 
mature sheep; two young animals are regarded as equal to one mature animal of the same 
to'ud, on the basis of feed and manure produced. This unit is only approximate at. best. 

A productive work unit is a 10 hour day of productive work, done by either a m an or 
a horse. It includes work on live stock, on farm crops, or on the improvement of land; 
but not on work stock, on the repairs of fences, buildings, and machinery; or on an3rthing 
else included in the maintenance of the farm. 

A crop index of 97 simply means that the yield per acre of all crops on this farm or group 
of farms is 97 % as great as the average yield of the groups of the region. 

Labour income is the farmer^s net return after paying from his gross income all general 
running expenses, including also interest at 5 per cent, depreciation, and wages for hired labour 
and members of his family, but excluding household expenses. {Ed^} 
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efforts by four, the work hoise has doubled the amount of work which he 
does, and the cost of using equipment has been reduced hy nearly half. This 
will explain in part some of the results which will be given later. 


Tabrk III. - Animal Units, Labour Equipment and Size of Farms, 


Size group 

Horses 

Cows 

Sows 

Total 

animal 

« units 

Crop acres per 

Average 

size 

acres 

Crop acre^ per 

animal 

unit 

animal 

unit 

except 

horses 

Man 

Horse 

§ 100 
equip¬ 
ment 

< 40 • 

2.3 

28 

1.0 

4.8 

3 48 

6.68 

26.6 

15.9 

7-3 

20.9 

41- 80. . 

3.5 

2.4 

1.8 

10.6 

3.29 

4 13 

64.(S 

25.9 

8.4 

22,0 

8i~I20 . . 

4.2 

3-0 

3-3 

13.4 

1 4.47 

6.52 

103-3 

49.2 

i H .3 

33.0 

121-200 . . 

5 .S 

4.6 

3.1 

21 0 

1 4.20 

1 5 - 8 i 

j 159.2 

589 

^5.3 

33.1 

201-400 . . 

8 0 

66 

5 7 

31.8 

i 4‘25 

' 5.68 

1 243.5 

67.7; 16.9 

35.1 

> 400 . . . 

10.4 1 

149 

1.105 

1 

538 

j 388 

1 4.84 

1 45 9 

77.2 

21 2 

35.6 


The same general condition is shown in Table IV, giving the number 
of productive work units (i) per man and horse on farms of various sizes. 
This table shows that the man on the smallest farm does about a third as 
much work as the man on the farm of the next size, while the horse on tJie 
larger farm does one and a half times as much as the horse on the smallest 
farm. The labour income varies in the same direction. 

Tabi^B IV. — Productive Work Units and the Size of Farms. 


Size group 

Average 
size acres 

Work units 

Labour 

income 

per man 

pel horse 

< 40 . . - . 

26.6 

65.4 

32.0 

146 

41- 80. 

64.6 

II0.3 

31.0 

|. 227 

81-120. ... 

103.3 

148.7 

43.5 

! 313 

X 2 I -200 • . . 

159.2 

167.1 

44-3 i 

i 525 

201-400 . ‘ . 

243-5 

213.0 

48.2 ! 

711 

> 400 . ... 

459 f> 

17T.5 

48.8 1 

999 


' In Table Vit will -be found that the receipts per acre, decrease as 
the farm increases in size up to the 120 acre famis, above that there is prac¬ 
tically no variation. The farmer on 64 acres has about as much expense 
and about the same receipts per acre as the man on the 240 acre farm. This ’ 
gives them about the same net income per acre. When this net income 
is multiplied by the number of acres operated, it is understood why the 
large farmer gets the larger labour income. 

In comparing crops yields it is found that except for the 26.6 acre fatm 
the fields gradually increase as the size of farm increases. This is shown 
in Table VI, the crop Index (i) being the average yield of all crops in 
term^ of per cent; the average yield of four of the more important crops is 
higher bn the larger farms. 

■".' ' 

(i) Sfee notes page 
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Table V. — Size of farm and Receifis and Expenses fer Acre. 


Size of group 

Receipts 

Espens^ 

Net income 
per 
acre 

per farm 

per acre 

per farm 

per acre 

<40. 

9 463 

$ 17.40 

$ 193 

$ 7 - 3 ° 

$ 10.10 

41- 80. 

905 

14.00 

410 

6.30 

7.70 

81-120 ,.i 

I 177 

11.40 

46s 

4.50 

6.90 

121-200 . 

2 124 

13.30 i 

980 

6.10 

7.20 

201-400 . 


13.30 1 

I 480 

6.10 

7.20 

>400. 

6216 

13.60 

3270 

7.10 

6.50 


Table VI. — Croi> Yields and Size of Farms 


Size of group 

Farms 

Average 

size 

acres 

Labour 

income 

$ 

Cropl 

index 

% 

Com, 
bushete 
per acre 

Wheat, 
bushels 
per acre 

Oats, 
bushels 
per acre 

Hay, 
tons 
per acre 

< 40. . 

47 

26.6 

146 

100.74 

32.8 

16.9 

0.0 

I. 2 

40- 80. ^ . . 

149 

64.7 

227 

92. 3 

31.9 

18.2 

23*4 

I.I5 

81-120. . . . 

151 

103.3 

313 

93. 9 

34*1. 

16.2 

25.7 

0.98 

121-200. . . . 

191 

159.2 

525 

loi. 2 

36.3 

16.5 

25.8 

I.I4 

201-400. . 

106 

243-5 

711 

102. 5 

36.8 

17*5 

31.6 

1.05 

> 400. . . . 

24 

459.6 

999 

no. 4 

38.0 

21.9 

34-9 

1.06 


Table VII. — Income and Size of Farms. 



< 40 

41-So 

81-120 

iai-200 

301-400 

> 400 


acres 

acres 

acres 

acres 

acres 

acres 


$ 

$ 

$ 

$ 

$ 

$ 

Capital: 

Land. 

r 872 

4230 

6 520 

10068 

17192 

32 561 

^laehinery .... 

80 

133 

176 

266 

387 

586 

livestock ..... 

414 

830 

i 079 

1687 

2 525 

4 618 

Supplies. 

56 

108 

139 

257 

380 

682 

Cash. 

25 

61 

68 

112 

175 

491 

Total capital . . . 
Receipts 

2247 

5362 

7982 

12390 

20 659 

38939 

Crops . 

51 

iiS 

188 

357 

680 

I 289 

Stock . 

132 

306 

390 

870 

I 214 

3 x6i 

Stock products . . 

60 

103 

122 

I8I 

1S3 

161 

Miscellaneous . . . 

319 

149 

164 

396 

443 

490 

Increased inventory. 

lOI 

229 

313 

420 

704 

1115 

Total receipts. . - 

463 

905 

I 177 

2 124 

3 224 

6216 

Expense 

General. 

131 

282 

331 

623 

I 040 

I 781 

Stock 

45 

80 

92 

277 

37^ 

1337 

Decreased inventory. 

19 

48 

34 

80 

64 

. X52 

Total expense. . . 

195 

410 

465 

980 

I 480 

3270 

Farm income, . . . 
Interest on invest- 

368 

495 

712 

I 144 

I 744 

294^ 

ment. 

122 

00 

399 

619 

1033 

1947 

Labour income. . . 

146 

237 

313 

525 

711 

Q99 


The cesulf s shown in the f oregoing tables must lead to the cpncltision 
shown in Table VII, giving the capital, receipts, expenses, and laboiixincoine 
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of the vaiious groups. The farmer on the ^26 acre farm has only $ 2447 
capital and gets a farm income of $ 268. The farmer on Ihe ne:rt group 
has $ 5362 capital and gets a farjn income of $ 495. The farm incomes 
gradually increase until the larger farm is reached where the farm income 
is almost $ 3000, giving a labour income of approximately $ 1000. 

Table VIII shows in a different way the relative profitableness of la¬ 
bour put ill on live stock and also on cash crops, on the various sized farms. 


Tabiio VIIT. -- Returns per Davs* Work on Crops and Stock Sold. 



Work 

done j 

Crop receipts | 

Net stock receipts 

Size of farm 

Crops 

Stock j 

Total 

Per day 

Total 

Per dav 


Days 

Days 1 

* 

$ 

$ 

$ 

<40 . 

9.90 

99.70 

38.90 

3-93 

140 

I.41 

41- 80. 

23.50 

159.40 

log.SiD 

4.67 

323 

2.03 

81--120 .. 

38.27 

.. 244.93 

171.00 

4.49 

505 . 

2.06 

121-200 . 

65.82 

312.18 

326.00 

4.96 

812 

2.65 

201-400 . 

128.70 

45S.65 

733.00 

5.70 

I 056 

2.30 

>400 . 

177.90 

539.70 

I 278.00 

7.18 

1 3 228 

4.13 


The table in general shows a gradual increase in wages per day's work 
from the small to the large one. In preparing this table, all labour on crops 
sold was charged to crops, and all labour that w^as pot in crops that were 
fed was charged to the live stock, af cer the labour of growing crops for work 
stock and the crops fed work stock was taken out of the total. 

In general it shows that the farmer received half the wage in handling 
liv^ stock that he received for growing cash crops. This does not mean, 
however, that he should devote all his efforts to growing cash crops, but 
lends emphasis to the fact that while a cash crop is often more profitable 
than a crop fed to live stock, when figured in terms of daily vrages, yet the 
live stock enterprises will furnish labour throughout a mitch greater por¬ 
tion of the year, thus making the total wage at the close of the year much 
larger. A man is kept busy with his live stock during rainy weather and all 
winter when cash crops will furnish no labour at all. It can readily be seen 
from this table, however, that it will probably give him a more desirable 
system to have some cash crops in combination with live stock enterprises. 

Table IX gives the net receipts from crops and sxock and their percent¬ 
age distribution between the various crops and various classes of stock. 

Table IX. 


Size of farm 

Farms 

Net receipts 
from 

Percentage 
from crops 

1 

Wheat 

Oats 

1 

s 

3 

.1 

■g* 

a> 

Poultry 


Crops 

stock 



$ 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

< 40.. . 

47 

82 

174 

32.0 

74-5 

25‘5 

0.0 

0.0 


33-6 

0.0 

34.8 

41- 80, . . 

X49 

187 

393 

32*3 

39.x 

52.4 

3.0 

5.5 

29.0 

42.6 

3^0 

25.4 

81-120. . . 

X 5 X 

284 

561 

33.7 

31.6 

62.0 

1.6 

4.8 

29.0 

49.0 

2.0 

20.0 

I 2 I- 200 , . . 

191 

461 

912 

33*5 

17.8 

74.8 

2.3 

5.2 

37-3 

45.6 

2.3 

14.8 

201-400. * , 

ro6 

903 

I 285 

4^‘3 

16.0 

77.8 

0.6 

5^6 

32.3 

53 - 0 ' 

‘ 5.3 

9.4 

y 400; . * 

24 

HI 

2610 

34*7 

8.5 

74.0 

X .5 

16.0 

40.2 

50.8 

3.0 

6.0 
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As the size of farm increases, the importance of corn as a money crop 
decreases and the importance of wheiat and hay increases. In general as the 
size of farm increases the importance of cattle and hogs increases also, but 
the receipts from hogs increase more rapidly than the returns from cattle. 
In the first three groups, the returns from cattle are in the form of dairy 
products almost entirely, while on the larger farms the returns are often in 
in the form of beef, dairy products being of less importance. Considering 
the social side of the farm business, on various-sized farms, some interesting 
facts were brought out. The family living on the small farm costs about 
$ 63 per person, while on the large farm* 1 104 a person is spent. The large 
farmer spends more than four times as much for religious purposes as does 
the small farmer. The relative importance of cash expenses, produce, and 
other expenses of family living does not differ widely on the small and the 
large farm. Of the family living expense, 57 per cent, is a cash item; 
about 40 per cent, is produce furnished by the farm and the remainder is 
miscellaneous expenses 

After this discussion of the farm business measured by the number of 
acres farmed, the writers turn to the study of the influence of various 
amounts of capital invested* on the labour income in the various groups. 
The following facts were brought out from this study. The labour income, 
on a certain sized farm, is limited by the capital investment. Some farms 
are too heavily capitalized and others do not have enough capital invested. 
The most successful farms in each group have an investment of from • 
$ 70 to .§ 95 per acre. The farmer with a low capital investment ($ 54 
per acre) sells more crops (50.3 % of receipts from crops) and gets lower 
5delds (94.3 % crop index) than either of the other classes. The man with 
too high an investment per acre {$ 148 per acre) does not sell enough crops 
(73.3% of receipts from crops), nor are his yields high enough to warrant his 
excessive investment (106.3 iudex); consequently his labour income is 
low. The man with a low capital investment per acre, does not keep much 
livestock and gives most of his time to crops. The man with a high capital 
investment per acre, is fairly heavily stocked and gives only about half his 
time to crops. The farmer who is making the best income gives about 60 
percent, of his time and about 94 percent, of his horses' lime to the produc¬ 
tion of crops." 

The man with a low capital investment per acre,* is giving so much at¬ 
tention to grain farming that his system does not give him enough produc¬ 
tive labour. Where the capital is larger, the farmer is able to keep more live¬ 
stock and thus secure more regular employment. This influences his la¬ 
bour income to quite an extent. 

The work horse works harder on the farm with less capital per acre, 
but this difference in the amount of work which the horse does, does not 
offset the other advantages of the diversified or stock farming system, which 
the man with more capital is able to practice on a given area. 

Considering the value of land it was found that the value per acre of 
land does not vary uniformly with the productivity of the soil. The yields 
increase as the value per acre increases up to $ 60 to $ 80 land. Above this 

- 

s* 
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point the increase in yield in much less rapid than the increase in market 
value. The labour income reaches its highest point on the $ 6o to $ 8o 
land. After that the income begins to fall. 

The profitableness of a certain farm is also influenced by the amount of 
productive labour done. It is easily possible for a 160* acre faiiii to support 
no larger business than an 80-acre farm. A system which furnishes from 
2 to 2.3 days productive man labour per acre pays the largest labour income. 

The profitabteness of a certain-sized farm is also effected by crop yields. 
The labour income on a farm increases uniformly as the crop yield increases. 

359 - Government Lands^ Leased Lands and Alienated Lands in Australia* — The 

Pastoral Review, Vol. XXVII, No. 12, pp. 1137* Melbourne, December 15, 1917. 

According to official returns there were td the end of June, 1916, in 
Australia, 105 422 000 acres of land belonging to private owners, while 
a further 56 096 000 acres were in process of being sold by the Government 
tO' private owners. 

Then there were 893 054 000 acres leased, or held under various forms of 
tenure, and 849 159 000 acres of vacant Government lands, including roads 
and reserves. The position in each State is as follows: — 



Fully 

Alienated. 

Alienation 

Proceeding. 

leased. 

Unoccupied. 

* 

Acres 

Acr« 

Acres 

Acres 


— 

—• 

— 

.... 

I New South Wales 

« 40 363 316 

19 409 656 

II8 865 868 

19 415 580 

2 Victoria .... 

. . 24256222 

8 075 653 

13035 612 

10 878 273 

3 Queensland . . . 

. . 16447382 

10 776 793 

332 824 905 

69 070 920 

4 South Australia . 

. . 10 590 756 

2 943 395 

113396433 

114 314 2x6 

5 West Australia . 

8 125 629 

13584076 

196 772 098 

406 106 997 

6 Tasmania . . . 

. . 5 125 197 

I 225 924 

I 939 905 

8 486 574 

7 North Territory 

■ • 474 590 

— 

113 926627 

220 7x5 383 

8 Fed. Territory 

. . 38961 

80 979 

292 690 

171 030 

Australia . . . 

. . 105422053 

56096 476 

893 054 138 

849159173 


340 - Machine Sheep-Shearing and Lack of Labour in New Zealand. — bkuce, j. n., 

m The Journal of Agriculture, New Zealand Departmerd of Agriculture, Industries and 
Commerce, Vol. XV, No. 3, pp. 134-135.Wellington, September 20,1917. 

Most of the New Zealand owners of sheep realise the advantages of the 
mechanical shearer, which permits shearing to be carried out more rapidly 
and more perfectly. Under present conditions it is becoming more and 
more difficult to find good shearers, and it is especially the small owners 
who meet with the greatest difficulties. The problem to be solved is 
whether it is advantageous for each herd owner to possess a mechanical 
shearer. The co-operation of small owners for the use of one mechanical 
shearer, as has been advocated, though perfect in theory, i$ not easy in 
practice. Each owner of at least 200 sheep should have his own mechanic¬ 
al shearer. Such an apparatus, with a i % HP motor costs & no (mo¬ 
tor, £ 50, plant £ 60). As the use of a machine allows, at the first shearing, 
a wool surplus which the author estimates at £ 10, and as the value of wool 
,;i$ now’55 % higher than it was in 1913-1914, a yield of from 8 lb. to 9 lb. 
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would pay half the cost of installing the machinery from the first season. 
A larger motor, preferably of 4 HP, would be more satisfactory, even for 
a small herd, for besides shearing, it could also be used for working a chafi- 
cutter, a pump, etc. 

The reduction of labour is of the utmost importance in the present 
crisis, and in New Zealand, which is essentially agricultural, mechanical 
shearing is sure to play an important part. 


AGRICUI/TURAI, INDUSTRIES. 


341 - The Autolysis of Yeast and the Influence of Its Products of Proteolysis on the 
Development of Yeast and Lactic Bacteria. — vansteenberge, p., in the AnmUs d& 
VInsHtut Pasteur, Vol. XXXI, No. 12, pp. 601-630, Tables VIJ. Paris,*December, 1917. 

Experiments made by the author at the Microbiological laboratory of 
the Higher Technical School of Delft (Holland), using: — i) pressed beer 
and distillers' yeast; 2) various lactic ferments. The following results 
were obtained:— 

After the death of the yeast cell, it loses its water, becoming much smal¬ 
ler. When the dead yeast has retained its fermentative, especially its pro¬ 
teolytic, activity, the yeastliquefies ", after a time varying with the tem¬ 
perature. The optimum temperature for the endotryptase is from 45-50° C. 
and the maximum at 53° C. The optimum for autolysis of the living 
yeast tested was from 48-50° C. 

The increased acidity to litmus or phenolphthalein up to a certain 
fixed degree and the crystallisation of the tyrosine may be taken to show 
the good progress and end of the autolysis. 

Yeast water, obtained by boiling fresh yeast in water, only contains % 
of the total nitrogen of the yeast. A preliminary autolysis for 23 hours 
at 48 to 49° C., changes all the nitrogen into soluble nitrogen not coagul- 
able by heat. Autolysed yeast water is a better food for yeast and lactic 
bacteria than yeast water obtained by simply boiling. Apart from the quan¬ 
tity, the quality of the nitrogen is greatly improved by autolysis. 

In autolysed yeast water of the strength of 20 gm. of yeast to 100 cc. of 
water, there are products that are unfavourable to the growth of the yeast; 
this harmful influence is removed on dilution. 

Amongst substances acting in this way, tyrosine and leucine maybe 
considered as two of the chief products of autolysis. 

Eeucine is still favourable at the strength of 0.08 gm.%, but completely 
stops development at 0.66 gm. %. Tyrosine is favourable up to 0.03 %, 
but beyond that strength is hannful. Asparagine as harmful beyond i %. 

These products, though harmful to yeast at the strength at which 
they occur in autol3rsed yeast water, have no unfavourable influence 
on the lactic ferments even at the same ength. 

The value of autolysed yeast water is due to a mixture of proteolytic 
products, the chief of which is peptone, and where small quantities of a 
series of substances, including leucine, asparagine and tyrosine, favour, 

£Mi*S4l3 
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MIUJNO AND BAKING 


independantly of the yeast, the growth of the yeast and of the lactic 
bacteria. 

The value of extract of malt is probably due to the presence of a series 
of proteolytic products similar to those in autolysed 3"east (i). 

34a ~ The Milling and Baking Qualities of Australian Wheat. — Scott, p. rankin and 
Winslow, F. G. B., in The Journal of the Department of Agriculture of Victoria^ Australia^ 
Vol. XV, Pt. 8, pp. 47.^-481, I diagr., 3 figs. Melbourne, August, 1917. 

Wheat growing is one of the most important industries of Australia. 
New South Wales, South Australia, Western Australia and Victoria produce 
about 4 ^ times their own requirement in wheat. In order to control the 
wheat exported each year the Corn Section of the Chambers of Commerce 
of the four above-mentioned states fixes a standard of quality, called “ fair 
average quality or '' F. A. Q. standard'' which is representative of the 
qualit}" of wheat produced each year. The standards fixed correspond to 
the quantity available, an average of 135 000 000 bushels, the yield from the 
separate States being: — Victoria, 50 000 000 bushels, South Australia, 
40 000 000 bushels. New South Wales, 31 500 000 bushels, and Western 
Australia, 13 500 000 bushels (These totals do not include the quantities 
set aside for sowing and the feeding of poultry). The amount estimated 
for home consumption is 30 000 000 bushels, leaving, in normal years, 
105 000 000 bushels for export, either as grain or as flour. 

In order to ascertain the variations in quality due to climatic conditions 
during the period of growth experiments were carried out:—i) to determine 
the amount of impurities and the proportion in which the various ingredients 
are present; 2) to classify the wheat according to size and determine the 
proportion of the various ingredients of each size ; 3) to determine the unit 
weight per volume of original wheat and cleaned wheat; 4) the milling ca¬ 
pacity ; 5) to determine the gluten content, strength and colour of the flour ; 
6) its baldng qualities. 

The chief results are given in the appended tables. Table I shows that 
in one year, about 24 000 tons of impurities are exported mixed with the 
original wfieat; if only cleaned wheat were exported the cost of shipping 
would be proportionately reduced; moreover, this quantity could be ad¬ 
vantageously used in Australia for feeding cattle. The average percentages 
of impurities found in the wheats analysed during the four years 1912-13 to 
1916-17 were: — New South Wales, 0.52 ; South Australia, 1,03, Western 
Australia, 0.59; Victoria, i.oi. 

The measurements of the grain given in Table II are of importance 
in milling, where large, well-developed grain is preferred* as, the more 
uniform it is, the better does it mill. For most varieties, the larger the grain, 
the higher is the yi^ld in flour. This does not always apply to a composite 
sample, as the bran layer is thicker in some varieties than in others. It 
would be very advantageous to sift the grain before exporting it, so as to 


(i) A$ regards the ttse of artificial cidtures of yeasts for making forage albiuneit, see B, 
November, r9r5, No. 1301. {Ed.) 

[ 341 -» 4 »] 
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remove broken or shrivelled grain, the quantity of which was estimated at 
12 408 tons, or 4.35 % of the yield, in 1916-17. 

The results of the milling tests', given in Table III, show that the amount 
of water required to condition the wheat was greater than usual, the 
duration of the operation rather less. The wheats of South and Western 
Australia gave a high percentage of flour, those of New South Wales and Vic¬ 
toria, a low one. The colour of the flour of all the states was much below 
the average. None of these wheats can be considered of first quality as 
regards gluten content or water absorption capacity. : 


Tabi^E I. — Amount {in grams) of foreign matter and unthreshed heads 
in Australian Wheat (i.ooo grams taken). 


state 

Barley 

Chaff 

Drake 

Oats 

& 

Smut 

Stem 

Whiteheads 

Wild Oats 

Wild Seeds 

Per cent. 

q 5 

||§ 
n cu 

New South Wales. 

O.4S 

1-52 

0.05 

0.56; 

0.52 

0.12 

0.071 

j 

0.19 

0.48 

0 14 

0.413 

1 

2.04 

South Australia . 

2.41 

1.47 

2.34 

0.36 

0.84 

0,79 

0.38 

0.38 

' 0.14 

0.14 

0.92/5 

0.62 

Western. Atistralia 

2.67 

1*73 

1.46 

0.31 

0-34 

0.09 

0.06 

1.29 

0,06 

0.04 

0.805 

0.40 

Victoria. 

1.79 

2.98 

2.23 

1.84; 

0.48 

0.22 

0.28 

0.61 

0.33 

0.27 

1.103 

1.59 


TabeE II. — Amount of grain {in grams retained on sieves of varying mesh 
n (1000 grams taken). 


Size of mesh 


State 

3-25 

3-00 

275 

1 2.50 

2.35 

2.00 

Screenings 

under 

2.00 

•# 

New South Wales . . 
South Australia , . . 
W^'estem Australia . . 
Victoiia. 

i 9.5 

' 13-5 

5-0 
4.0 

75-5 

263.5 

198.5 

162.0 

122.5 

280.5 s 

325.5 

199.0 

407-0 

333.0 

355.5 

442.5 j 

224.0 

655 

74.0 

118.5 

107.0 
14.0 
^ 7-5 1 

45.5 

54.0 

30.0 

21.0 

28.0 


Tabee III. — Results of milling tests of F. A. Q. samples 1916-1917. 


State 

II 

II 

Dirty wheat 
Bushel weight 
lbs. 

Break flour 
per cent. 

§8 

1 S 3 

A 

Brail 
per cent. 

Pollard 
per cent. 

Colour 

20 points max. 

Strength 
quart water 

200 lbs. flour 

Wet gluten 
per cent. 

Dry gluten 
per cent. 

Moisture content 
Wheat 
per cent. 

Moisture content 
Flour 
per cent. 

Victoria. . . , . 

H >7 

60.25 j 

7.5 

69.2 

17.2 

12.6 i 

X 5.5 

I?‘0, 

19.25 

7.11 i 

i 

ti.70 

j 

13.06 

South Australia . 

64.9 

62.00 

6.4 

73.7 

▼6.3 

X0.0 

X 5-5 

47.6 

19.66 

6.70 

XX.34 

13.07 

New South Wales, 

60.9 

56.75 

, 54 

68.6 

21.0 

10.4 1 

X 4.5 

44.3 

1S.82 

7.00 

ix- 53 ! 

X3‘06 

Western Australia 

67.x 

62.75 

3.6 

74.9 

X 74 

7.7 

17,0 

49-9 i 

22-9 

8.01 ! 

10.38 i 

12.30 






390 


BREAD MAKING 


The advantages to Australia of exporting flour instead of wheat are 
pointed out; they are a saving of % of the tonnage, the home use of the 
residue and by-products, the encouragement of the national industry. 

343 - The Soluble Nitrogenous Matter as an Index of the Baking Quality’ of Flour. ~ 

Rousseau and Sikot, in Comptes tendus des Seances de I'Academia des Sciences^ 
Voi. ClfXVI, No. 4, pp. 190-192. Paris, January 28, 1918. 

In 1913 the authors showed that, to an appreciable extent, it was pos¬ 
sible to estimate the baking quality of flour by the ration of the total ni¬ 
trogen to the nitrogen soluble in water (i). They continued their study with 
diflerent samples, consid*ering the inverse ratio, which seemed preferable. 

I. ISTormae flour. — i) Flours of a bolting degree inferior to 70 %. — 
The proportion of soluble nitrogen was about 17 % of the total nitrogen 
with a minimum of 16.1 % and a maximum of 19 %. 

2) Flours bolting over 70 %. — The proportion of soluble nitrogen 
decreases as the bolting degree increases; proportions between 16.6 and 18.1 
represent the best baking qualities. 

3) American flours. — Many American flours very rich in gluten have 
a proportion of soluble nitrogen between 12.5 and 12.8 %. The addition of 
such flour improves native flours which relachent (2), in which tlje ratio 
of soluble nitrogen to total nitrogen is very high; such addition lowers the 
ratio, making it alujost normal. 

II. Abnormal flour (giving rise to difficulties in breadmaking). — The 

proportion of soluble nitrogen is above 20 %, more often about 22 % ; it 
even rose to 62.5 % in a flour which had been stored a long time. ♦ 

ni. Various flours. — The values found for the ratio soluble ni¬ 
trogen : total nitrogen were: — maize, 18.1 and 18.5; rye, 22.7, 22.2 and 22.7; 
bean, 12.i; barley, about 12.i; rice, 4,27 and 4.20; one sample gave 2.5, 
another, although old, only 5.7. 

The use of lime water in breadmaking (method of Messrs. Tapicque and 
IvEGEndre (3) has a solvent action on the nitrogen and brings the pfoportion 
of soluble nitrogen of flours with a high bolting degree down to the normal. 

The results may be summarised as follows : — 

The presence of a certain percentage of soluble nitrogen in flour usually 
corresponds to a good absorption of water, and, consequently, to good knead¬ 
ing qualities of the dough, which is one of the most important qualities. 
The most advantageous proportion of soluble nitrogen to total nitrogen is 
about 16 to 17 %. If it rises or falls too^ much the flour will relache and 
becomes of bad breadmaking quality. If the total nitrogen content is 
very high the flour is very hard to work. 

The ratio of soluble nitrogen to total nitrogen, which is easily determined, 
can, therefore be of practical use in estimating the breadmaking qualities 


{1) See B. 3 May, No. 605. — (2) This tern is applied to flour, usually made from 
badly harvested gfaiu, which, after kneading, and when left for a time before being placed 
in baskets, gives otit water which rises to the surface. The baker is obliged to add more flour 
and re-work the dough, thus obtaining less bread and a product of inferior quality. -— (3) See 

Je. 19x8, No. 216. {FiiA' 
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of flour, not as an absolute criterion, but as a useful indication, especially 
when other analytical characters are lacking. 

344 - The Use of Chalk in Breadmaking. — Effront, jean, in the Bulletin de la Socuu 
scientifique d'HygUne alimentaire et d'alimentation rationnelle de Vhomme, Vol. V, No. 8 
pp. 437-446. Paris, 1917. 

In opposition to Messrs. IvApicque and Legendre (i) who assert that 
the use of chalk inhibits the action of the soluble ferments contained in 
bran, which cause the acidification of bread, the author maintains that this 
acidity is not the result of enzyme action. The germinated grains may be 
treated with alkalis and acids in quantities 20 times higher than'those at 
which enzymes in solution are destroyed without losing any of their active 
substances. Similarly, the soluble ferments of flour diluted in water can 
bear a temporary change in the reaction of the medium without any change 
occuring in the enzymes they contain. Sharps treated with chalk and then 
diluted in a mixture of flour and water keep all their active substances 
which, moreover, have no harmful effect on breadmaking. 

The acidity of the flour, bad smell, bad keeping quality and the tend¬ 
ency of bread to go mouldy are not due to the enzymes of the bran, but 
to bacteria derived from insufficient cleaning of the grain and the presence 
of a large quantity of bran, the bacterial flora of which is richer than that of 
flour. The addition of 40 centigrams of chalk, as advocated in the new 
method, has no favourable action on the acidity, keeping qualities, or colour 
of the bread. In the presence of airesh, strong yeast the amount of chalk 
advised has no action on the fermentation process. If the yeast is unsatis¬ 
factory, the introduction of chalk is certainly harmful. 

Everjrthing goes to prove that chalk bread is less easy to digest than 
ordinary bread, since the mono and tribasic phosphates, so favourable to 
salivary digestion, are replaced in the new bread by insoluble tribasic phos¬ 
phates which have no influence on the very important first stage of di¬ 
gestion. 

345 - Tajioea Starch Made in Rhodesia. — See No. 254 of this Review, 

346 - Copra Driers in Jamaica. — Wates, E. a. in The journal of the Jamaica AgricuU 

tural Society^ Vol. XXI, No. ii, pp.» 453 - 454 - Kingston, Jamaica, November, 1917, 

The increased production of copra in Jamaica has led to a large increase 
in the number of drying houses. During the last few years copra making 
has been carried out on a small scale on most estates, where, in nearly all 
the, cases, it was dried on ttays exposed to the sun. Today, practically 
every estate of any size has a -drier. These driers are made on the model 
of that perfected by Mr. Ed. Ashman at Boroughfield for drying cocoa. They 
consist of a practically air-tight wood or stone building, varying in size, 
containing a more or less large number of trays, heated by a furnace or 
stove, built in the wall, to which is attached a series of hot air pipes which 


(1) See R. February, 1918, No. 316. {Ed-) 
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acts as a chimney or drought. A ventilator is let into the roUf to regulate 
the heat. 

Although all these driers are built more or less on the same lines, the 
details of their construction vary. Sometimes an ante-chamber, also prac¬ 
tically air-tight, precedes the drying chamber.. The trays are usually made 
of half-inch mesh wire on frames. The furnace of the best houses is so 
placed that the heating pipes start from about the level of the floor. 

As a result of the different drying methods the quality of the copra pro¬ 
duced ^also varies greatly, and often leaves much to be desired. The fol¬ 
lowing technical points should be observed in drying the nuts and prepar¬ 
ing the copra. 

1) a white, pellucid copra, containing not more that 5 % moisture, 
should be aimed at; 

2) the split nuts should be exposed in the sun for half a day or so 
before use; 

3) the nuts should be kept in the drier at an initial temperature of 
from 160 to 1700 F. for at least 12 hours*; 

4) suitable ventilation for removing the moisture ; 

5) final desiccation at 140^ F. 

A uniform distribution of the heat thoughout the building, and con¬ 
stant and regular ventilation are essential to satisfactory drying. Since 
‘ the hurricane of September, 1917, which blew down a large quantity of 
nuts, there has been great activity in making copra and further improve¬ 
ments axe being made ip the driers. 

347 - Wax from Ceroxylon andicolum, — See No. 254 of this Review. 

348 - Note on the Fibre of Wrighiia annamensis. — ciievost, c , in the BuU 

letin economique deVIndochtne, New Series, Year XX, pp. 48 ’,-4.91, figs. 2, plate i. Hanoi- 

Haiphong, September-October, xgiy. 

Wrightia annamensis Eber. and Dub. (fam. ‘ Apocynace'ae) occurs 
throughout Indochina; it is commonly called Cay I/ong Muc in 
Cochinchina, Annam and Tonkin, and ** Chhce u d^ykhla ” in Cambodge. 

The author quotes the description by Eberhard and Bubard of this 
little tree whose wood resembles that of box. The fibres consist of hairs 
forming an umbrella round the seed. These hairs are lustrous', silky, 
Wa\»y and slightly drooping; they are 3 or 4 cm. long, but there are 
much shorter hairs in the tuft; they taper slightly from the base towards 
the summit and have an average diapieter of Vioo to mm. at the base, 
which is often reduced to Vioo mm. at the summit. The wall is as 
much as 3 mm. thick, but it is usually 1.5 mm. They do not consist of 
pure cellulose, but of lignified cellulose. 

Up to the present, all spinning tests have failed. The author boiled 
them in a lye to which soap was added (45 litres water, 230 gm. soap, 
200 gm. Phenix lye). The product was turnd slightly yellow by this bath, 
and unfortunately much of the natural lustre was lost. The mass of jfibres 
thus treated and carded have the appearanceof cottony down ; the fibres 



VAEIOUS INDUSTRIES DEPENDINO ON PEANT PRODUCTS 


393 


are tangled, waved, shrunk in places, and are suitable for spinning on the 
native wheel. The thread obtained from the spindle seems fairly well 
conditioned, but* downy; spinning is rather delicate, and the thread is 
not so strong as cotton. Threads twisted together in 3, 4, or 5, gave strength 
like wool, and resemble soft wool to the touch. They easily dye with 
aniline colours. When knitted, a fabric is produced having a weight like 
that of wool, which it closely resembles. Weaving tests are to be un¬ 
dertaken. 

The fibres of Wrightia might, on account of their cellulose, be used for 
making explosives. 

The plant appears to occur over a large area in Indochina, and it 
seems to grow more quickly in southern than in northern regions. 



PLANT DISEASES 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PDANTS. 

OENERAL 349 - Parasitic Fungi Collected in the Government of Podolia, Russia (i). — Garbowski , 

in the Bulletin inmestriel de la SocUU myoologique d& Franc&y Vol. XXXIII, Pt. 3 
and 4 > PP- 73 - 9 figs. 1-4. Paris, 1918. 

This is a list of uzi species of micromycetes living parasitically on 
cereals and other plants, both cultivated and wild, collected in 1915 in vari¬ 
ous districts of the government of Podolia. Pour species are mentioned as 
being new to science, amongst them Fusariella PopuU, found on leaves of 
Popuhis tnmula, and Macrosponum somniferi, on living leaves of Papaver 
somnifemm, 

350 - Fungi of Southern China (2), — Yates harry S., in The PhUippme journal of Science 
Section C, Botany, Vol. Xn, No. 5, pp. 313-316. Manila, September, 1917. 

This paper contains a list of fungi collected by Mr. P. D. MKRRmi. in 
Kwantung Province, in Octob^ and November, 1916, It includes: — 

1) Parodiella perisporioides (B. and C.) Speg., on leaves oiD&smodium 
trifiorum, Canton (Honam Island); 

2) Trahiitia chineme n. sp., on leaves of Ficm sp., Loh Fan Mountain 
(Lofaushan) ; 

3) Phyllachora Coiois P. Henn., on leaves of Coix Lacryma-JoU, 
Canton; 

4) Phyll. Cynodontis (Sacc.) Niessl,, on leaves oi Cynodon Dactylon, 
Canton; 

5) Phylk orbicula Rehm, on leaves of Bambim Bkmeam, Canton; 

6) Puccinia Cynodontis Desm., on leaves of Cynodon Dactylon, Canton; 

7) Pucc. heterospora B. and C., on leaves of Prmus Persica, Canton 

8) Uredo cantonensis n. sp., on leaves of Melothria indica, Canton; 

9) U. phiUppimnsis Syd., on leaves of Cypems sp., Canton; 

10) Uromyces linearis B. and Br,, on leaves of Panicum repens, 
Canton; 

11) Ustilago Cynoiontis P. Henn., on inflorescences of Cynodon^Dac- 
tylon Canton; 


(4) See also J?. Sept., 1917, No. 872. {Ed.) ,' 

{2) Seealso B. July, 1912,No. 1099 j B. June, 1913,No. 754; B. Jtme, 1914,No, 578. (Ed,) 
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12) U. Koordersiana Bref., oa inflorescences of Polygonums^.' 
Canton; 

13) C&rcospera personata (B. and C.) Ellis, on leaves of Atackis 
hypogaea, Canton; this fungus is the cause of a serious disease of the peanut 
nthe West Indies; it has also been reported from the United States (i) 
and India, and is abundant on-the leaves of I,eguminosae in the Philip¬ 
pines ; It is very similar to, and maybe identical with Sepfogloenm Arachidis 
Rac., which causes a serious disease of peanuts in Java and has also been 
reported from Ceylon; 

14) Helminihosporium Ravenelii Curt., on inflorescences of Sporo- 
bolus dongafm, Canton. 

Pseudomonas Citri Hasse is also mentioned as living on leaves of 
Citrus sp. at Canton; this bacterium, the cause of Citrus canker (2) was 
not found in the material examined, but the general appearance of the 
infected areas was that caused by this well-known microorganism. 

351 - Varieties of Swede Resistant to “Filler and Toe” (Plasmodiophon 
Brassieae), in Denmark. — See No. 282 of this Renew. 


35* - Varieties of Flax Resistant to Fusarium Uni, in the United States. -See 

No. 283 of this Review. 


353 “ Asparagus Resistant to Rust {Puccinia Asparagi), in Massachusetts, U. 

S. A. — See No. 285 of this Review. ^ * 

354 - « Minnesota No. 1107 *’ a Variety of Strawberry Little Resistant to Fungous 
Diseases, in the United States. — See No. 298 of this Review. 

355 - Disease Resistant Direct Bearers; Observations in France in 1917 .—See No, 303 

of this Review, j 

356 - Chestnut Hybrids Resistant to Canker (Endoihia parasitica) in the 
United States. — See No. 286 of this Review. 

357 " Patents for the Control of Diseases and Pests; of Plants. —See No. 337 of this 
Review. 


358 - Bacillus atrosepiicus, a Cause of ‘^Blackleg” in Potato in Lancashire, 
England (3). — Paine, Sydney, O. in The Journal of Asricultural Soienesj Vol, VIII, 
Pt.4, pp. 480-494, Cambridge, 1917. 

The damage done in Great Britain by potato bacteria is not so extensive 
as that done in other countries of Europe, the United States, and Canada. 
The loss caused probably does not exceed 5 % of the whole crop of Great 


(1) See also R. Hay, 1916, No. 5Si,and R, May, 1917, No. 492. {Ed.)-^{2) See also B. 
July, 1915, No. 763 and R. December, 1916, No, 1337 - (Ed.) — {3) See B. Nov., 1910, 
p.157. ^ , 
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Britain, but it may become more serious at any moment, as certain indica¬ 
tions show. 

Four or five different bacteria have been described in other countries 
as causing the disease of potatoes known as Blackleg but the cause in 
England has not yet been identified. The author undertook to determine 
which of the various microorganisms mentioned actually exist in Great 
Britain. For his research he used material collected in August, 1916 in 
the neighbourhood of Ormskirk (Lancashire). 

The experiments lead to the conclusion that the bacterium causing. 
Blackleg in Lancashire is Bacillus atrosepticus (van Hall), which the author 
succeededinisolating with great difficulty, and the morphological, cultural 
and physiological characters of which he describes in detail. Infection 
experiments gave positive results. This bacterium is in every way identical 
with that considered to cause the same disease in Ireland and described 
by Pethybridge and Murphy under the name of B/melanogenes. 

359 - Notes on Downy Mildew of the Vine in Australia. — Castella, f. de and brittle- 
BANX, C. C., in The Journal of the Department of Agriculture of Victoriay Australia^ Vol. XV> 
Pt. 11 , pp. 685-700, figs. 1-2. Melbonme, November, 1917. 

Till the summer of 1916-1917 Australian vinej’-ards had not been attacked 
by downy mildew [Plasmopara viticola). The fungus had been reported, 
it is true, but only in an isolated case, on a private vineyard at South Yarra. 
The plant was uprooted and burnt and the disease was not again observed 
in Australia till January 31,1917. Since then the fungus has appeared sud¬ 
denly over wide areas of the north-east of Victoria. 

As a rule the outbreak was slight. Ko damage was done and the fun¬ 
gus was not sufficiently in evidence, at least in any of the vineyards affected, 
to cause apprehension or to make spraying advisable. The origin of 
the 1917 outbreak is obscure, but there is no doubt that the excessive wet¬ 
ness of the summer was responsible for its development and spreading over 
so large an area. 

It has been suggested, perhaps rightly so, that the grafted resistant 
rootlings imported from France during the last 10 years have acted as car¬ 
riers. It is also possible that the fungus wras introduced wdth dried grapt:**^ 
from Spain, Greece and Turkey. It is eciually 'probable that the fungus 
existed in Victoria for a long time, but that, owing to climatic conditions, 
the white, downy efflorescence by which it is identified, was unable to 
manifest itself till the very wet summer of 1916-1917. 

A description is given of the outward appearance of the disease, the 
damage it causes, the life history of the parasite and the methods of control 
used in Europe. 

In normal summers Australian vine-growers, as those of California 
and the Cape, probably have little to fear from mildew, btit the summer of 
1917-1918 threatens to be even wetter than the preceding one. vSpraying, 
when necessary, should prove much more efficacious in Australia than in 
France. 

360 Oltnis Diseases in Surinam. — See No. 300 of this Review, 
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361 - Blepbarospora cambirora n.gen.andn.sp.,a Cause of “ Ink Disease’’in 

Chestnut Trees. — Petri, E-> ia Rendiconti idle sedute della R. Aecadeinia dei Lincei, 

Classe di Scienze fisiche, matetnatiche c naturali, Ser. 5, Vol. XXVI, Pt.2 pp. 297-299. 

Rome, 1917. 

In his last report on his investigations into ink disease ” of chestnut 
trees the author concluded that the causal parasite was a multicellular my¬ 
celium of intercellular and intracellular reproduction which remained uni¬ 
cellular ior a more or less prolonged period, and formed in the cambium glo¬ 
bular and threadlike haustoria. The mycelium, although grown on the 
most varied media, had always remained sterile (i). 

Tater investigations enabled the author to cause the formation of spores 
the characters of which place the parasite among the Saprolegniineae (Schro- 
ter) while bringing it near to the Pythiaceae and the Peronosporaceae, While 
waiting to give a fuller description later, the author calls this member of a 
new genus and a new species Blepharospora cambivora. 

To produce the disease artificially the mycelium was inoculated into 
healthy chestnut trees at the R.Istituto superiore forestale nazionale'' at 
Florence. Isolated trees and those in plantationsnear infected centres in the 
province of Cuneo (Mondovi) were used. Of 13 chestnut trees from 5 to 6 
years old, planted and inoculated on May 26, 1916, 9 were dead or dying 
about two months later. The characteristic brown spots of the collar rose 
towards the epigeal base of the stem and descended towards the most super¬ 
ficial roots. In trees about 60 years old the infection spread in six months 
from the cambium over about of the whole circumference of the trunk. 

In experiments carried out in Piedmont inoculations were made in Au¬ 
gust 1917, at the base of stems of young, strong shoots of chestnut trees 
of 10 to 15 .years old in the Alma district of Frabosa Sottana (Mondovi), 
This district had not been attacked, but was next to a centre of infection. 
On October 2 some of the plants were examined and the infection was seen 
to have spread over almost half of the circumference of the stem, descend¬ 
ing towards the collar. In some cases necrosis of the tissues was shown by a 
depression and brown coloration of the bark. The characters of the cam¬ 
bium and cortical tissues were identical with those of chestnut trees attacked 
byink disease 

362 - Diaporihe taleoJa, an Ascomycete Injurious^to Oaks, in Switzerland. — 

MoiusiLLON,M.,iuthe Journal forestiersuiss&jYto.r I,XIX,No. i,pp. 1-3, i plate. Berne, 

January, 1918. 

During the second fortnight of September, under a slight wind, oaks 
{Quercus peiunculata, Q* sessiUfhra and Q, pitlescms) of 50 to 150 years old, 
isolated in coppices, on dry, calcareous soil, not very deep-rooted, to the 
south-west of the Vaudois Jura (Montcherand, at an altitude of about i 850 
feet) lost several of their twigs. In some cases were .counted ten branches 
per square yard, measuring as much as % inch ‘ in diameter and nearly 
30 inches in length representing.a premature loss of a maximum of i % 
of the twigs of the tree. 

(i) See R. Oct., 1917,^0. g/'S- 



398 , 


DISEASES OE VARIOUS CROPS 


WEEDS 


An examination of these twigs showed their loss to be caused by Diapor- 
the taleola Fries. Similar damage was observed by the author in the copses 
of Corcelles-sur-Chavornay (i 900 feet), on clay, and at Sauvabelin, near 
I^ausanne (2 030 feet), on molasse. Isolated oaks on the Ztirichberg, above the 
town of Zurich, were also recently found to be attacked by the same ftlngus. 
This fungus had already been reported by Dr. von Taved in 1903 on the Ka- 
ferberg, near Zurich, and yet earlier (1893) R. Harimg had drawn atten¬ 
tion to the damage done by the ascomycete to oaks of about 35 years old 
in Germany and in Austria. 

363 - Chrysotnyxa Abieiis in England and Scotland. — Hiley, w. e., in the Quar¬ 
terly Journal of Forestry, Vol. XI, No. 3, pp. 191-192. Eondon, July, 1917., 

On May 15, 1917 in a small wood of mixed trees, south of Ridsdale, 
Northumberland, were found two spruces badly attacked by Chrysomyxa 
Abietis (Walk.) Ung. The two trees were growing together and were badly 
stunted, but this could not be attributed to the fungus asontythe leaves of 
the preceding year were attacked. One tree of normal size also had yellow 
patches caused by the fungus on some of its lower branches. 

The presence of this fungus had not hitherto been reported in England; 
it was probably introduced from Scotland, where it has been frequently 
observed of recent years. The first report of the appearance of the para¬ 
site came from Aberdeenshire in 1911, where it was found on the estate of 
Durris, in the Dee valley. Eater it was again observed in the same district, 
and, in 1916, was recorded from Perthshire. 

Infection in England probably occurred in 1916, for, though the author 
could find no trace of the parasite on the 1915 shoots, the two above- 
mentioned trees were attacked on all the 1916 twigs except tho'se at the top. 


WEEDS AND PARASITIC FEOWERING PEANTS 

364 - Devil’s Fig (Solatium largiftorum)^ a New Weed in Queensland.— White, 
C. "T. in ih.Q Queensland Agricultural Journal, Vo\. VIII, Pt. 3, pp. 170-172. Brisbane, 
September, 1917. 

This paper gives a botanical description of a new Solanum found up to 
the present in the Kin fcn district, Bundaberg and Childers, but doubtless 
growing in other districts as well. It has recently been reported as a great 
pest in the first of the three above-mentioned districts. 

The plant was first considered to be a southern form of S. Dallachii, 
from which it differs in some respects. It does not seem to agree with any 
of the extra-Australian species. It 'is commonly called Devil's Fig ", 
but is also known as '' Chinese Fig." This latter name is undesirable as 
the plant is native. The aboriginal name " Koori" of the old Bundaberg 
natives given under Solanum Dallachii by F. M. Baieey {Queensland Flora, 
p. 1087) belongs to this new species. 

, If the weeds are few they may be grubbed out; repeated cutting-off 
-close to the ground exhausts the vitality of the plant, but this treatment 
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must be persistent to succeed; a little brine or caustic soda and arsenic 
about the cut surface is useful. Spraying with arsenical solutions does not 
seem of much value and is out of the question where cattle graze, but the 
injection of an arsenical’solution into the main root or branch should prove 
successful. 

365 - A Machine for Destroying Weeds. — See n.o 334 of this Review, 


INJURIOUS INSECTS AND OTHER TOWER ANIMATS. 

366 - Biological Observations on Some Insects in the Department of Heranlt general 
Fiance. — Picard, F.jintheJSw^Z^^wi^ la Societe enfomologique de France^ No. 19, 
pp. 355-357. Paris, 1917. 

Special mention should be made of: 

Lixus iridis 01 . — This curculionid, common on aquatic umbelliferae 
(Helosciadium = Apiim, etc.), is sometimes injurious to celery near Mont¬ 
pellier. 

Pieyis brasskae T. — Among the parasites of the large white cabbage 
moth should be included the ichneumon Pimfla alternans Grav., which un¬ 
dergoes metamorphosis in the larvae of the macrolepidopteron. Three 
specimens reared by the author emerged November 30,1917. It should be 
noted that this Pimpla does not develop in the larva but in the winter 
chrysalis of Clysia amUguella. 

Pyramis cardui T. — The larva of this macrolepidopteron was reared 
on Parietaria officinalis. 

Charaxesjasius T. — Ch. OBERTHfe doubts the presence of this lepid- 
opteron in Tanguedoc. It is sometimes, though rarely, found in Herault 
wherever the strawberry tree {Arhustus Unedo) grows. The author found 
larvae of the insect on specimens of Ericaceae at the School of Agriculture 
of Montpellier, and has been assured by all the lepidopteron collectors he 
' has consulted that the adult insect has been taken in the gardens of the town 
and in several other localities. 

Carpocapsa pomonella T. — This tortrix (apple pyralis) lives at Mont¬ 
pellier on the fruit of Diospyros KaU, D. Loins and other plants of the same 
genus. It did great damage to the crop' in 1912 and 1913, a year in which 
the first generation of the microlepidopteron destroyed almost all the fruit. 

Agromyza ahims Zett. — This dipteron was reported by P. Marchae 
as damaging artichokes near Perpignan. The author found it at Montpel¬ 
lier in the same plant under the same conditions. The larvae burrow in the 
leaves, along the veins, longitudinal galleries with very characteristic quad¬ 
rangular expansions. There are many generations and damage is done in 
all seasons. The larvae were particularly numerous during the winter 
of 1913-1914; the exceptional cold of January, 1914, killed the greater part 
of them. Since then, the species, although it has not disappeared entirely, 
has become practically harmless. ' * 

Scleroderma domesiicum Tatr. — In the Montpellier Botanical Gardens 
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this proctotrupid hymenopteron is parasitic on the coleopteron Phlc&osi- 
nus thuyae, and the adult insect hibernates under the bark of cypress in 
galeries hollowed by the scolytid. 

Myrmecophila acervorum Panz. — This myrmecophilous orthopteron 
is fairly common in the Department of Herault. A long list of formicidae 
{gexLetQ,Camponotus, Formica^ Lasius, Myrmica, Tetramorium, Solenopsis) on 
which it may live has already been given. To the author's knowledge the 
gryllid has not yet been reported on members of the Cremastogaster genus. 
It is under bark, especially that of Pinus halepensis, in which is Cfem. scu- 
iellaris, that this species of Myrmecophila is almost exclusively found, at 
least in Herault. It is rarer under flat stones, where the author has found 
it with another formicid, Pheidole pallidula. 

367 - Life History of Macrosipham illinoisensis, the Grapevine Aphis. — 

Baker, A. the Journal of Agricultural Research, Vol. XI, No. 3, pp. 83-89,plates 8-9- 

Washington, October 15, 1917. 

A short note on the alternation in food plants by this species was pub¬ 
lished in 1915 by Baker and Tttrner (i). The aphid was first described by 
ShimER in 1S66 under the name of Aphis ilUnoisensis. Later, in 1879, 
Thomas described it as Sipho 7 tophora viticola, and it was always mentioned 
under the name of viticola Thos., until Da\’IS, when listing the aphids of 
Illinois in ,1910, drew' attention to Shimer's description and gave viticola 
Thos. as a synonym of ilUnoisensis Shimer. 

The species is very abundant on wild grapes [Vitis spp.) in the more 
southern parts of the United States and often damages the cultivated varie¬ 
ties. Specimens of it have been collected in the District of Columbia, Geor, 
gia, Indiana, Maryland, Missouri, Mississippi, North Carolina, New Jersey- 
New York, Oklahoma, Pennsylvania, Texas and Virginia. An aphid which 
might belong to the same species wras found on the, vine at Campinas, 
Brazil, in September, 1898. 

As there is no complete study in scientific literature of the different 
forms of the aphid the author considered it wise, in view of the economic 
importance of the insect, to record briefly the results of som'e of the most re¬ 
cent studies on it and to give a full description of the life history of the 
species. 

368 - Lepidium apetalum, the Seeandaiy Host of Myzus cerasi in Ontario, 

Canada. — Ross, W. a. The Canadian Entomologist, Vol. XDLK, No. 13, p. IJ434.. 

I^oadojtt, December, 1917. 

Among entomologists there is a difference of opinion*as to whether 
Myzus cc^asL Fabr. (cherry aphis) is migratory. Crosby considers the 
question undecided; Sanderson and O'Kane state that, so far as is known, 
the ’aphid has only one food plant. Giddette states definitely that M, ce- 
msi cannot change hosts. On the other hand, Quaintance and Baker 
claim that the species is migratory. 

(i) See B, Sept., 1915, No. 990, {Ed.) 
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The author* s observations lead him to conclude that this aphid is parti¬ 
ally monophagus and partially migratory. Apterous forms live throughout 
the season on the primary host ~ cherry - and alatae, born in summer, migrate 
and form colonies on a secondary host. In Ontario, according to the au¬ 
thor's observations, the favourite secondary host is Lefidium apetahtm 
(wild peppergrass). He collected several M. cermi from this weed and suc¬ 
ceeded repeatedly in transferring it from the cherry to peppergrass. There 
is no doubt that other crucifers serve as summer hosts. In insectary experi¬ 
ments the author successfully established colonies of M, cerasi on Capsella 
Bursa-pasioris, Brassicci arvensis and Erysimum cJwimithoides, but the re¬ 
sults have not yet been verified in the field- 

369 - Sweet Sorghum Varieties Resistant to the Corn Earworm, in the United States. 

— See No. 279 of this Revietc. 

370 - Perezia mesniJi n. sp., a Protozoan Parasite of the Larvae of the Lai^e White 
Cabbage Moth {PieHs btassicae\ inFrance. — PAiLLor, a., in Comptes nndus 
dcs seances de la SocUte de Biologic, Vol. LXXXI, No. 2, pp. 66-68, i fig. Paris, 1918. 
The paper describes a new microsporidium found in the larvae of Pieri^ 

brassicae collected in the Sathonay-Rillieux, Lyons, district. It attacks 
exclusively the Malpighian tubes and the silk glands of a fairly small per¬ 
centage of the larvae of the macrolepidopteron. The author places this 
protozoan temporarily in the genus Perezia, but under the name of P. mesnili 
n. sp. 

371 - Hyperecteina polypbylla n. sp,, a Dipterous. Parasite of the Injurious 
Coleopteron Po/jpiSu^//a fallom Russia. — villenbuve, j., in Bulletin deiv 
Sociite cntomologtqiie do France, No. 17, pp. 306-309. Paris, 1917. 

Mr. Z. Golovianko, of Borispol (Russia) published at Kiev, in 1916, 
a study, printed in Russian and illustrated with many figure^, on the de¬ 
velopment of two flies, one of which, in the lar\’’al stage, is saprophagous 
on a dead lamellicorn beetle, Polyphylla fullo ; the*other, parasitic on the 
same coleopteron, lays its eggs on the stomach of the living animal. 

The author, taking as basis material sent to him by Mr. Golovianko, 
has ascertained the saprophagous dipteron, represented by two females, 
to belong to the genus Sarcophaga; this cannot be positively stated as there 
were* no males. 

The parasitic dipteron is an undescribed species which also exists in 
France; it belongs to the genus Hyperecteina and is closely allied to i?. me- 
lo^mcssSchiner, for which it has been mistaken. The author describes the 
insect under the name of H, polyphyllae n. sp. He possesses a male of this 
new species taken at Cape Breton (Landes) by Mr, J. dE Gaulle and 
has examined the two females sent .by Mr. Golovianxo. 

372 - Cosmopieryx pAaeogastra n. sp. and C. bambusae a, sp., MicroIepMo- 
ptera attacking Beans and Bamboo respeetiveft?, in India.— mkyrick, b., m The 
Entomologist's MondUy Magazine, Vo!. LIU (srd. Ser., Vol. Ill), No. 642 (No. 33) 
pp. 257-258. London,November, I9X7* 

This paper gives a morphological description of: — 
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1) Cosmopteryx phaeogastra n. sp., from larvae mining blotches in 
leaves of beans, at Pusa, 

2) C. Bambusae n. sp., from larvae mining blotches in the leaves of 

bamboo, at Pusa. » 

“373 - Citrus Pests in Surinam. ~ See No. 300 of this Review. 

374 Rbyncbiies baccits, a Coleopteron Injurious to Apples, Apricots and Plums, 
in Sicily, — DeStefani, T.,in Nmvi Annali di Agvicoltura Sialima, Year VI, Set. 6, 
Pt. 4, pp, 178-191. Palermo, 1917, 

Repeated observations made by the author during a number of years 
shows that very serious damage is caused in the orchards of the mountains 
of Renda, in the Monreale district (province of Palermo), by thecurculionid 
Rhynchites bacchus, and, to a much lesser degree by other insects of the same 
genus, such as Rhynch. giganteus, Rhynch. auraius and Rhynch. ruber {i), 

Rhynch. bacchus attacks apricots and plums but especially apples. 
During many years the harvest was completely lost, and the author ob¬ 
served that the whole crop of apples and plums may be destroyed in about 
a week. 

On apples and apricots the insect lays many eggs, but, according to the 
author's observations, only one on plums. Having laid its egg on the plum, 
the insect cuts the peduncle in about the middle, thus causing the fruit 
which is to feed the larva to fall to the ground. In apples and apricots, 
however, it either cuts the peduncle partly or not at all, so that the fruit 
dries up on the tree, falling only during wind or the autumn rains. Damp 
causes the fruit to soften and decompose, enabling the larvae within to 
enter the soil and complete their metamorphosis there. 

All the insects do not lay eggs in good time. They do not, however, die 
during winter, but hide in a sheltered spot where they await spring, and the 
attack the fruit as soon as it has set. The author has found specimens of 
Rhynch, bacchus in November, December and January. 

From many dried-up apples containing larvae of this coleopteron pick¬ 
ed from trees by the author, emerged in September two parasitic hymen- 
optera, Eupelmus degeeri and a member of the g^nus Syntomaspis, which 
may form a new species. The former was present more frequently than the 
latter, but always in limited numbers, which leads the author to believe 
that these natural enemies are not really of importance. 

The best methods of control are to collect the fallen fruit, each day at 
the same time in all infested orchards, and to pick that which is attacked 
but is still bn the tree. The larvae in this fruit should then be killed. As 
a means of obtaining the desired result without total loss of the product, 
the author advises that the infested fruit be boiled and then given as food 
to pigs. 


it) ^ B, Aug. 19x2, No. 1240 ; B. July, 19x4,No. 693. (Ed.) 
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375 - Agriculture in Crete. — Franchbi, E., in the Setme Scuntifique, Year EVI, No. 3, 
pp. 75-81. Paris, February 2-9, 1918. 

Crete is essentially an agricultural country, but cultivation there is 
still in a primitive state. 

Vine growing. — Vine-growing, though remarkable in Crete, is much 
inferior to what it ought to be. The quality of the produce is entirely due 
to the exceptional climatic conditions and in no wise to the work of J:he 
growers. There are many varieties of grapes but the principal and only 
really appreciated ones are: — . 

Black Of apes : — Cotzifalei, Mendillarei; l 4 atico. 

White grapes: — Rasacda, Croutakta, Saltaniae. 

The wine is of medium quality only, owing to inadequate methods of 
preparation, for it conld be excellent. The best red wine is made from the 
Cotzifalei grapes. Wine made with Mendillarei grapes is less alcoholic 
than the former, whereas that made with Liatico grapes is more alcoholic; 
it is also less dark than that made with other red varieties. 

Of the white grapes, Rasaccia is chfefly used as a dessert grape, and 
.Croutakta for wine-making. 

The Cretan wines would be excellent dessert wines, of the Marsala 
type. The production of wine is estimated at 2 970 000 imperial gallons; 
it could easily be increased tenfold. Certan wines have, on an average, 14 to 
160, but some occasionally are as high as 17®, and even 19®, according to 
the year. 

Crete exports raisins, but in small quantities only. For this purpose 
the Croutakta variety is chiefly used, and prepared as follows: — the gra^s 
are steeped for some hours in a solution of carbonate of soda, then left to 
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dry. They are generally sold only loose, the peduncle having been detached 
by the worker {wom*en usually do this work) with her teeth. This method 
was the only one in use in Crete and Asia Minor till about 1910, but nowa¬ 
days the peduncle is usually removed by machine. These raisins are ex¬ 
ported and used in pastry-making, especially in Germany and Austria. 
The yellowish Sultanine variety, also known as Corinthian ", is also 
harvested. The peduncle is removed by machine and the raisins exported 
to Germany, Austria and Egypt. 

The wine, residue and dried grapes are treated locally for the manufact¬ 
ure of alcohol, which is used in the country, the surplus being exported 
to the East. The annual production is from 352 000 to 396 000 gallons. 
The reddish alcohols, obtained by simple distillation, differ greatly in 
degrees, varying from 30 to 90^. The standard of the cognacs is from 
38 to 450. 

Experiments on the manufacture of alcohol with locust-beans have not 
given satisfactory results. 

Cereaes, — The cultivation of cereals is practically non-existent. The 
few natives and Turks who cultivate fields, grow wheat and barley for 
their own use. The methods have remained unchanged for about 4 000 
years. When the rich Messara plain is cultivated by modern methods it 
will yield sujficient wheat to supply the whole island with flour. At the 
present day about 12 000 metric tons of flour of different qualities are im¬ 
ported from Italy, Humania and Bulgaria. 

OuvE trees. — Olive trees, which grow with great ease in Crete, 
might prove one of the principal crops; in spite of the neglected condition of 
the trees they give an abundant yield. King George I made an attempt to 
improve the cultivation of olives by bringing specialists over from Italy to 
teach peasants the art of pruning. Unfortunately this experiment did not 
continue, and owners of olive orchards not only continue to neglect their 
tree, to the great detriment of the yield and quality of the fruit, but also 
to cut them for use as firewood, without considering the wealth they are 
gradually destroying. 

The olives of Crete are of three qualities : — the psiloelies, small olives 
yielding a good oil, the chondroelies, large olives giving a less appreciated 
oil, and the tsounates, medium olives very rich in oil, but of which, unfor¬ 
tunately, there are only a few in the island. The harvest is from October 
to November. 

When ripe the olives are not picked or knocked down with a pole, but 
left till they drop. Often they are not collected from the ground till partly 
rotten. The oil is etracted by crushing, but there are three factories which 
extract oil from the cake by the carbon bisulphide method. The yield is 
very variable, varying from 5 to 15 %, 

The residue from the bisulphide treatment is thrown away, though, 
since it still contains 71 % of organic matter, it could be used as a fertilis¬ 
er. A very shiall quantity of the olive oil is used for soap-making. The 
asinual yidd it about 5 500 000 lbs., only of the yield about forty years 
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ago. This industry, in which primitive methods are still used, could 
develop largely if modern methods and material were emplo^’-ed. 

Citrons. — The citron, grown in the positions best exposed to the 
sun and sheltered from the north wind, yields abundantl^^ The fruit is 
gathered in August and December, and exported chie% to the United 
States, England and ^Germany. Unfortunately the trees are subject 
to many diseases which do great damage, especially when the wood splits 
and the sap flows. 

The fruit is not exported fresh, as it would not stand so long a journe3% 
but is put in brine. It is cut into two or three, placed in barrels, and left 
to soak in sea-water with a large quantit}^ of salt. It is left thus for 
several weeks, then taken out and sorted into two or three qualities. The 
pieces are then put back into the barrels, and well pressed. When the 
bottom of the barrel has been fixed, a hole is made in it and a new, very 
strong brine introduced. The barrel is then hermetically closed and is 
ready for export. 

Tobacco. —• The climate, as well as the soil of Crete, are very favour¬ 
able to tobacco growung. It was started seriously in 1899, and in 1901 
the yield had risen from 33 000 lb. to 275 000 lb. When, however, the Greek 
Government took over the monopoly of tobacco, the native crop was com¬ 
pletely ruined, and today onty very medium tobacco imported from Greece 
or Turkey is used in the island. 

The native tobacco itself is not good, but this is due solely to the method 
of preparing it; if vrell cultivated and well prepared, Cretan tobacco could 
rank with that of the best quality. 

Various fruits. — Crete produces lemons, tangerines which are much 
appreciated, cherries, and apricots; the Japanese medlar does particularly 
well there. When the soil is treated by modern methods fruit production 
may become of considerable importance. 

Stock Breeding. ~ Properly speaking stock breeding does not exist 
in Crete, and the flocks of sheep or goats belong to peasants who keep 
them for their own consumption, selling only the surplus. The rare oxen 
or cows are kept only as draught animals, for the Cretans do not like cows' 
milk and hardly drink goat's or sheep's milk. The little milk drunk in the 
towns is almost exclusively imported concentrated milk. 

Goat and sheep's milk are used in the manufacture of inferior quality 
cheese, which turns rancid rapidly. The Cretans however, excel in the mak¬ 
ing of yoghurt ", curdled sheep's milk, a large quantity of which is con¬ 
sumed locally, and is also exported to Turkey and the coast of Asia Minor; 
Cretan yoghurt is famous in the East, Butter is not made, food being 
prepared with oil. 

Cattle breeding could be successfully attempted, especially in the east¬ 
ern part of the island, and should give very good results. If goats and 
sheep were bred rationally they might prove a source of great profit and 
permit the utilisation of the uncultivated mountainous parts of the island. 
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376 - Agriculture and Forestry in Cyprus. — Middleton J. P., in The Quarterly Review, 
No. 451, pp. 401-423- Eondon, 1917* 

Agricueture. — The cultivation of cereals on primitive lines is essen¬ 
tially the principal industry of the island ; most of the land is held by 
the peasants as proprietors, but in some places the metayer system prevails. 
There are about i 100 000 acres of cultivated land, and it is estimated that 
some 325 000 acres are still susceptible of cultivation. 

A Department of Agriculture, staffed by a Director and other Assist¬ 
ants, including a veterinary surgeon, is endeavouring with some success 
to induce the farmers to adopt the use’of manures and improved implements 
and systems. An experimental farm, started in 1903, was in 1907 convert¬ 
ed into a stock and horse-breeding establishment, by means of which the 
general standard of stock and the native ponies have been much im¬ 
proved. The Government has also-started ostrich breeding, an experiment 
so far not attended with quite the success anticipated. Cattle, horses, 
sheep, pigs and poultry, however, show, by their improvement in character 
and value, the vdsdom of the Government efforts. 

The cultivation of the vine, which extends over a large area, produces 
red and white wines of various types, forming one of the main staples of 
Cyprus trade. The application of sulphur to the vines has been made com¬ 
pulsory, and the extension of vine disease has thus been greatly lessened. 
The manufacture of wine is still generally primitive, but an English com¬ 
pany, established for some twenty years, buys up the peasants' grapes 
and makes wine of a better character. Excellent brandy is also manu¬ 
factured at Eimassol. The value of wine exported in 1879 was £31 600; in 
1880 it reached £46 000, rose to £ 53 685 in 1911, but fell again to £ 43 060 
in 1913. These figures do not show any great increase in the output of 
wine, but there seems to have been a considerable extension in the pro¬ 
duction of raisins in later years, for whereas, in 1911 the value of raisins 
exported amounted to £ 29 636, it increased in 1913 to £ 39 002. This seems 
to show that it pays better to transform the splendid black grape of Cyprus 
into dried fruit than to manufacture wine. 

Irrigation, as a Government undertaking has not apparently been at¬ 
tended with the success expected, partly owing to the thrifty habits of the 
peasants who wait fqr rain until the last moment; and partly owing to 
the evaporation consequent on summer storage. It appears that only some 
600 acres of summer crop in the shape of cotton are grown. The peasants 
have their own rough methods of irrigation. There is no doubt that irriga¬ 
tion works wonders on the arid surface of the soil and amply repays its cost. 
Convinced of this the Government formed its first reservoir at Synkrasi; 
. and others have since been completed. But the system of storage irriga¬ 
tion does not seem to commend itself to the villagers; and reclaimed lands 
attached to the reservoirs are but slowly taken up. In one of the reservoirs 
also the water has proved brackish and unsuitable for watering crops. 
The State only takes a “ small fraction of the total increased production 
while a considerable outlay is involved in pa3dng compensation for land; 
the prosp^t qf financial success is therefore uncertain at present. 

dm 
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Cyprus has suffered from the plague of locusts from time immemor¬ 
ial; and remedies for it engaged the attention of the English Government 
soon after the occupation. Each year the “ screen and pitmethod sug¬ 
gested by M. MattEi has been applied; and by means of this plan and by 
purchase of the eggs and the insects themselves at the suitable seasons the 
scourge was practically eradicated, but at a considerable expenditure, which 
was met by a Locust Tax. The surplus funds arising from this tax, which 
was in existence for some years, have afforded a convenient reservoir for unex¬ 
pected emergencies. In later years, on arecnidescence of the plague, treat¬ 
ment by means of ni^xious chemicals has been tried, but met wdth objection 
from the peasants. A compromise has been effected under which this treat¬ 
ment is only applied to places where there is no risk to the animals of the 
villagers, while the old system of purchasing eggs and insects in their imma¬ 
ture stage is resorted to elsewhere. 

Forestry. -- In ancient days Cyprus was no doubt rich in timber, 
and its mountain districts were clothed with trees varying with the altitude. 
In 1878, when Cyprus passed under British control, the condition of the so- 
called forests was deplorable, and it was clear that strong steps, aided by 
scientific knowledge and a Government Department, must at once be 
taken to remedy and stop the cause of destruction. An Ordinance was 
passed in 1879 for the delimitation and preservation of the forests; and suc¬ 
cessive Forest Officers sought to remedy some of the abuses by prosecution 
in the Courts, while the forest areas were gradually delimited and settled. 
They now extend to some 700 square miles. 

The trees consist principally of the Aleppo pine, but, at an elevation 
of 4000 ft. and over, of Pinus Laricio. Large tracts are also covered with 
Querctis alnifolia, which is much in demand for making native ploughs and 
carts, while Arhuhis flourishes in many places on the slopes of the hills and 
is used in the manufacture of rough furniture. 

With very small sums voted annually to the Department, protection 
was the only course open to those in charge; and no progress in artificial 
reafforestation was made till many years after the occupation. Since 1907 
special tree-planting has made considerable progress, some 300 miles of 
fire-paths have been made, and goats will gradually be excluded altogether 
by means of legislation passed in 1913 on the principle of local option for 
each village. The police protection has on the whole always been good, 
and there is no doubt that the forests of Cyprus are now in a fair way to re¬ 
covery, and are likely to become an added source of beauty and prosperity. 
to the island. It many be interesting to note in this connection that the 
rainfall appears of late years to have increased. 

377 ” A Biological Analysis of Pellagra-producing Diets. ILThe Minimum Require¬ 
ments of the Two Unidentified Dietary Pallors for Maintenance as Contrasted 
with Growth (t). — McCollum, E. V. and SniMoNDS, N., in The Journal of Biolo - 
giCiil Chemistrv , Vol. XXXII, No. 2, pp. 181-194 -f ddiagrams. Baltimore, Nov., 1917. 
The authors draw attention to the fact that the previous experiments 
carried out at the Laboratory of Agricultural Chemistry of the University 

(i) For a review of tlie first part of ttus sttidy see R. Jan,, 1918, No. a. (M) 
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of Wisconsin, Madison, proved that of the four deficiency diseases'' — 
beri-beri or polyneuritis, scurvy* rickets and pellagra — caused, according 
to Funr, by the absence of vitamine, only beri-beri can be called a “ defi¬ 
ciency disease ", in the sense the term is used by Funk {i. e, caused 
especially by the deficiency of the water-soluble B), the other three being 
due to unsatisfactory relationships between the well recognised con¬ 
stituents of the normal diet. To polyneuritis must nowadded another 
deficiency disease xerophthalmia, described in Japan by M, Mori 
{Jahrbiich fur Kinderheilkunie, Vol. LIX, p. 175, 1904), in Denmark by 
G. E. Bloch [Ugeskruft for Laeger, Vol. EXXIX, p. 349, 1917), and in Ger¬ 
many by A. Czerny and A, Keller {Des Kindes, Leipzig, 1906, Pt. 2, 
p. 67). This disease appears in children fed on a diet too rich in cereals and 
too poor in fats, and is manifest by emaciation accompanied by xerosis of 
the conjunctiva and keratomalacia, often ending in blindness. Experi¬ 
ments at the University of Wisconsin have shown that a diet deficient 
in the fat-soluble A causes, in animals, emaciation, oedema of the eyes, 
blindness and death. The animals may be cured, even when dying, by 
administering fats rich in the fat-soluble A (i), xerophthalmia being 
attributed to a lack of this factor in the composition of the diet. 

The aim of the experiments described in this paper.was to ascertain 
the quantity of each of the two‘unidentified dietary factors, A and B, ne¬ 
cessary to the maintenance and growth of young rats. Wheat germ was 
chosen as source of the water-soluble B, and butter fat as that of the fat- 
soluble A. The diet was known to sufiS.ee for normal growth and prolonged 
maintenance of health when an adequate supply of both of the unidentified 
essentials was furnished. The diet consisted of: —casein 18.0, dextrin 76.3, 
salt mixtiure 3.7, agar-agar 2.0 %. It was fed: — a) with an abundance 
of fat-soluble A (as butter fat); h) with an abundance of water-soluble B 
(in wheat germ) ; c) with vaiydng amounts, always below the optimum re¬ 
quirements, of both wheat germ and butter fat as sources of these two 
factors. 

The results of the difierent experiments gave the following answers 
to the various questions raised: — 

1) Assuming each of the food products, butter fat and wheat germ, to 
be of constant quality, what is the lowest intake of each which can supply 
enough of the A and B respectively just to prevent loss of weight ? — The 
results show that a low plane of intake causes loss of vitality. When the 

. minimum amount necessary to prevent loss of weight is approached, the 
life of the animal is endangered if the diet is persisted in, 

2) "When both essentials A and B are supplied in amounts just above 

the maintenance requirements will growth be proportional to these amounts, 
__ • 

(i) Lhti fat-solnble A is fouad ia fats of aniaial origin, such as the fats of butter and 
egg, aad the fats extracted from iateraal organs (kidney, ^ver, etc.); it is abundant in leaves 
and in«very few see»^ (flax and millet/; it is very scarce in animal body fats and absent in 
vegetable oils and fats. {Jourmilqf Biological Chemistry, 191.?, Vol. XV, p. 167 ; Vol. XVI, 
P* 4»3 * American Journal of Physiology, Voh XLI, p. 361, 1916 (Author.) 
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or is a certain excess of each over this minimum necessary- before growth in 
the young can take place? — The results show that, within certain limits, 
growth is proportional to the supply of the factors A and B in the diet, 
if all other factors are in proper proportion. For this reason the indivi¬ 
dual behaviour of the organisms to which these factors are administered 
cannot be eliminated. 

3) Is the requirement of either A or B for maintenance or grovdh less 
y/hen one of the two unknowns is present in liberal amounts, than when 
both are supplied in amounts near the minimum ? — The experiments 
showed definitely that the animal can tolerate small quantities of A and B 
much better when the rest of the diet is well proportioned than when it 
is well constituted. 

4) What is the effect on the health of animals of limiting them to a 
minimum supply of either the dietar3^ A or B, the remaining one being 
.supplied in abundance, or of limiting the supply of both to nearly the 
minimum requirement ? — The life of the animals is undermined and 
endangered if the experimental conditions are such as to render growth 
impossible. The symptoms preceding the death of rats are similar to the 
characteristic symptoms of polyneuritis in pigeons. 

378 - The Biological Efficiency of Potato Nitrogen,— rose, Mary s. and cooper, Eenna 
F (Department of Nutrition, Teachers College, Columbia ITniversitj^ New York), in The 
Journal of Biological Chemistry^ Vol. XXX, No. 2, pp. 201-204. Baltimore. June, 1917. 

A woman was submitted for 10 days to a diet of potatoes and clarified 
butter, which was sufficient for the total calorific energy. In this diet the 
potatoes supplied 0,1 % of the total nitrogen and nitrogen balance w^as 
maintained for 7 days (from the 4th to the loth.da}’^- of the experiment), 
with a total nitrogen intake of 0.096 gm. per kilo of live w^’eight, equiva¬ 
lent to a net intake of 0.068 gm, per kilo of live weight. This result agrees 
with those of other workers, in which nitrogen equilibrium was maintained 
on potato nitrogen when the amount taken was from 0.04 to 0.08 gm. per 
kilo, and shows that the potato is a source of nitrogen of high food value, 
although only 63 % of the nitrogen is in the form of protein. 

379 - Food Value of Wholemeal and of 85 «lo Flour as Compared with White Flour. 

— EapiCQUE, n* CHAU.SSIN, J., in Compies rendus dt.s Seances de VAcademie des Scien¬ 
ces, Vol. CpXVI, No. 7, pp- 300-302. Paris, February 18,1918. 

The authors carried out a series of systematic experiments to deter¬ 
mine the value of 80 and 85 % flours. 

1) —Food value of wholemeal.— The experiments showed the food 
value of wholemeal to be slightly greater than that of its weight of white 
Sour minus the weight of the indigestible residue. Average wheat gives 12 % 
of such residue and its food value is equal to 9 oi its weight of wMte 
flour. The so-called work lost by the mastication, mixing and intestinal 
transport of this excess of inert substances causes no deduction in this case 
as the figures are based on the value for the maintenance of the organism, 

2) — Comparative value of white bread and bread made with 
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85 % RiyOUR (treated witii lime water) (i). — The difference in value be¬ 
tween the two breads studied was too slight to be seen. With a mixed diet 
this difference could not be detected. 

If the changes which may arise through the acidity of the bread (2) 
are eliminated, and the differences caused by the formation of hydrates 
are avoided or compensated for, 85 % bread has practically the same food 
value as white bread. 

380 - Toxic Bread and Flour; Detection and Estimation of Sapotoxins. — Stoecklin, 
AnnaUs des Falsifications H des Fyaudes, YearX, Nos. 109-110, pp, 561-572, i fig , 

3 Diagrams. Paris, November-December, 1917- 

The 85 % war bread has again raised the serious question of injurious 
flours niade from uncleaned or badly cleaned wheat which contain a large 
proportion of foreign grains, some of them very toxic. A long time 
ago, when cow-wheat was a very common weed, there was in France an 
epidemic which was attributed to the presence of this grain in the bread, 
Kow there are cases of another disease caused by corn-cockle, which, how¬ 
ever, is harmful in a different way from cow-wheat. The presence of 4 gm. 
of corn-cockle, i. e., about 200 mgm. of sapotoxins (toxic glucosides of the 
saponin'' type), may cause very marked disorders in adult human beings. 
Animals are, as a rule, much less sensitive to the effects of corn-cockle than 
man; it has no effect on sheep or rabbits, and may be used as a normal food 
for them, but 250 gm. of it will kill a calf (3). 

Of all the foreign grains liable to become mixed with wheat, corn¬ 
cockle is the most dangerous, the more so because, by reason of its similarity 
to wheat in Weight and size, it is difficult to eliminate. Public bodies 
made the seriousness of this danger known as soon as 85 % flour came into 
use, and, by a circular letter addressed to the Director of the laboratories 
of Adulteration, and another to the agents of the Service for the Prevention 
of Fraud (dated August 17,1917), the Minister of Agriculture gave instruc¬ 
tions for distinguishing flour from badly cleaned wheat and the penalties 
to be imposed on those responsible. These instructions order to seek for 
and retain as:— 

1) fraud, being not of the nature and quality demanded of the article 
sold (a fraud dealt with by Article i of the law of August i, 1905), all flour 
containing an excess of foreign, but not dangerous, grains; 

2) injurious to health ", with application of the regulations of Article 
3 of the law of August i, 1905 (which orders imprisonment for a period 
of 3 months to 2 years, independently of a fine of 500 to 10000 fr. 
{£20 to £397), flour containing impurities made up of dangerous grains the 
presence of which renders the flour toxic in the sense of the above-men¬ 
tioned law. 

It is easy to detect particles of corn-cockle in flour but a quantitative 
estimation is very difficult. The author based his method for the detection 


(i) See R. Jan., 1918, No. 3, and Feb., 1918, No. 216. — {2) See R. March, 1918,. 
-No. 344, —{3) See also R., Nov. 1916, No. J191. (Ed,) 
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and estimation of sapotoxins in flour on the capacity of the saponins to 
haemolyse red blood corpuscules (as in his research into the saponins of 
beer in 1911). His results were conclusive. 

In toxicology the saponins are placed in the class of the so-called 
haematic poisons which act on the corpuscules and plasma. They arepoi- 
sons of the circulation, especially of the heart and nerves, capable of caus¬ 
ing irritation of the mucous membranes and serious digestive troubles. The 
sapotoxins haemolyse the blood, i. e. destroy the globules with formation of 
a red, perfectly clear and transparent liquid by the setting free and solu¬ 
tion of the haemoglobin; it is an haemolysis caused by toxic injury. 

The haemolytic reaction is specific for the detection of the sapotoxins 
of flour in an isotonic medium, i. e,, with a freezing point about 0.56° C. 
(most satisfactory in 0.95% physiological salt serums), in ver^’- small quanti¬ 
ties at ordinary temperature, using an emulsion of blood corpuscules 
freed from fibre and plasma (natural antihaemolysins), and avoiding all 
accidental causes of haemolysis (which may be controlled by making a 
test with a saponin-free flour). 

RejaoejnTS. — Two reagents are required for the reaction : i) an arti¬ 

ficial 0.95 % physiological serum; 2) a 10 % blood emulsion (human blooi 
blood of oxen, sheep, horses or sheep) fulfilling the conditions given above. 
Me^mod : — 1 . Detection of sapotoxins in flour. 

1) Freeing the flour from fat by extraction with dry ether. 

2) Extraction of sapotoxins : — i hour in the hot-air oven at loo^, cooling/ 
addition of physiological serum; i hour at 40-450 with frequent shaking; 
8/4 hour in the centrifuge ; filtration. 

3) Haemolytic reaction : — the blood reagent is added to the extract ob¬ 
tained ; if the liquid becomes transparent sapotoxin is present; the dura¬ 
tion of the reaction varies from a few seconds to several hours, the more 
sapotoxin there is present, the shorter it is. 

II. Quantitative determination : — The rate of haemolysis is de¬ 
pendent on: — i) the concentration of the sapotoxins; 2) the temperature 
of the reaction ; 3) the nature of the blood ; 4) the age and concentration 
of the blood emulsion. There is a mathematical relation, which may be 
expressed by a regular curve, between the speed and concentration, all other 
conditions being equal. The author has drawn up diagrams giving an 
idea of speed in relation to concentration which are often sufficiently ap¬ 
proximate for practical use; nevertheless, for an exact analysis, it is best 
for, the worker to compare the types and draw his own curve. 

381 - The Prevention of Malta Fever by Active Immunisation of Animal Carriers.— 

Vincent, H,, in Comptes yendus des Stances d& VAcademie des Sciences, Vol. CLXVIjNo. 8,. 

PP- 359 - 3 < 52 . Faris, Febnmry 25, 1918. 

Malta fever, caused by Micrococcus melitensis, originally considered tO' 
be restricted to Malta and Gibraltar, is in reality found in many countries, 
particularly those bordering on the Mediterranean. 

The animal which is most subject to this disease and most capable of 
transmitting it to man is the goat. There is every reason to believe that 
the active immunisation of the goat by M. melitensis is possible. As a 
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rule this animal only shows slight morbid symptoms, although it harbours 
the pathogenic organism for a long period. On the other hand, it may re¬ 
cover spontaneously from the disease after a variable period and, when re¬ 
covered is immune. The author attempted to increase this natural resist¬ 
ance by vaccination with different strains of M, meliiensis. 

It is impossible to immunise the animals with a living virus, as that 
would cause infection amongst them; they must be vaccinated with a dead 
virus. The author prepared a polyvalent vaccine (gelatine cultures, 3 
or 4 days old, diluted in physiological water, sterilised by shaking with ether 
and contact with it for 2 hours) with 10 strains of M. meliiensis and one of 
M. paramelitensis. The vaccine contained about two thousand million 
micrococci per cc. Two injections of 2 cc. each were made at intervals of 
5 or 8 days. A description is given of the experiments. 

More than 200 young and adult goats were vaccinated; they included: 
—i) adult goats and he-goats; 2) kids 2 to 3 months old; 3) goats pregnant 
since i to 3 months; 4) goats in milk. No special s^unptoms were noted. 
After a few hours the injections caused a rise in temperature of 0.5 to i^C.; 
the following day the temperature was normal. The goats kept their ap¬ 
petite, Those in kid suffered no bad effects, and pregnancy was not in¬ 
fluenced by the injections. 

This method of immunising goats and other animals capable of trans¬ 
mitting Malta fever by their milk or excreta or by direct contagion, may have 
the double effect of protecting these animals and, indirectly, man him¬ 
self, against this serious disease. 

582 - Loss of Power of Infection of Marsh Anopheles during Hibernation. — 

E.oub.\ud, E., in Comptes-rendus de$ Seances de rAcademic des Sciences, Vol. CLXVi, 

No. 6, pp. 261-266. Paris, February 11, 1918. 

Recent experiments have shown that not only do the salivary glands 
of marsh anopheles lose their sporozoites after a relatively small number of 
punctures, but that the sporozoites, if they have not been ejected, slowly 
degenerate in the tissues of the glands or the saliva. A prolonged conser¬ 
vation of the power of infection in infected anopheles does not seem pos-^ 
sibie. Unlike trypanosomic infection by Glossina, which generally lasts 
till the death of the infected fly, the salivary plasmodic infection of anopheles 
is only temporary. The saliva of mosquitos cannot, thus, be considered 
as an hibernation medium of malarial sporozoites. 

383 - Electric Farming in ttte United States.— Moulton, Robert H., in 

man, VoL LIV, No. 23, pp. 797 and 816, 3 figs. Fort Atldnson, Wis,, December 28,1917. 

Esperiments on electric farming (i) were made under the direction 
of Dr. Herbert G. Dorsey and Mr.F.M,TAiT near Dayton, Ohio (Miami 
River Valley). 

In the preliminary tests small plots were subjected to different kinds 
of electrification. To prevent the soil of one plot from being better than 
that of another, top eaith was collected, mixed, sifted and then laid to the 

, v (i) As'regards Electric Farming, see R.,, Jan., 1918, No. 10 (M); 

imhtmi 
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uniforin depth of 7 inches over the whole area. In plot No. i was buried a 
wire screen, a wire netw^ork was stretched about 15 inches from the ground, 
and both connected by several wire antennae. The screen was connected 
to one terminal of a Tesla coil, and the network to the other. A transformei 
supplied an alternating current of from no to 5000 volts, charging a con¬ 
denser of tinfoil and glass plate, which discharged through a primary of 
the coil. About 130 watts were supplied for an hour each morning and 
evening. 

Plot No. 2 was lit by a 100 watt tungsten lamp with a ruby bulb for 
3 hours daily, beginning from sunsel. Plot No. 3 w’-as lit in a similar way, but 
with a mercury vapour lamp. Plot No. 4 was untreated and served as con¬ 
trol. In plot No. 5 was buiied a wire network connected to the terminal 
of a iio-volt direct current. The positive terminal was attached to a small 
sprinkling can with a carbon electrode in its centre. The can was filled, the 
water electrolysed for several minutes, and the plot sprinkled with the water 
from the can, the theory being that the current should penetiate the soil 
in the water. Plots Nos. 6 and 7 were subdivided into four plots each 2 ft. 
square, separated by porcelain insulators and arranged with carbon elec¬ 
trodes at each end. Both direct and alternating currents were applied to 
these electrodes. Radishes and lettuce were sown and, when germina¬ 
tion had begun, the different methods of electrification were tested with 
great care. 

The plants in plot No. i grew much more rapidly than those of the 
other plots and weighed more than double those of the control bed. This 
convinced the experigienters that electrification of the ground by high- 
frequency currents stimulated plant life to an extent which justified a more 
complete investigation. Two acres of flat, rich ground were, consequently, 
selected for further tests. 

Fifteen feet above the ground was built a network of sprinkling pipes, 
which ran east to west for a distance of 200 feet, the pipes being 50 feet apart. 
In the north-east comer, from north to south, were stretched 7 copper wires, 
each 200 feet long, at intervals of 15 feet. The wires were placed high enough 
for the soil to be ploughed with horses. The ends of the wire were attached 
to insulators on the top of gas pipes set in concrete. A small transformer 
house was built at the eastern end of the house and machinery capable of 
supplying 10 000 volts installed. A choke coil and a Tesla coil were used. 
The whole was so connected that the current from the wire network Was 
sent by the antennae to the network of sprinkling pipes, which were ade¬ 
quately connected with the ground. Towards the end of July the system 
was ready and the currents tested. At that time a pressure of 50 000 volts 
was obtained and the frequency of the alternating currents was estimated 
at 30 000 cycles a second. Birds alighting on the wires were stunned and 
thrown to the ground, but none were killed. The ground was planted with 
radishes, lettuce, beet, cabbage, cucumbers, turnips, musk-melons, water¬ 
melons, parsnips, beans, peas, maize, and tobacco. All were planted in rows 
running from east to west, so that one half of each row was electrified and 
the other half not. 
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Practically all the plants in the electrified area grew more rapidly than 
those out of it. In nearly every case the electrified plants ripened a fort¬ 
night earlier than the untreated ones. The tobacco plants from the elec¬ 
trified area weighed, on the average, 1687 gm.; those of the unelectrified area, 
harvested two weeks later, only weighed 1632 gm. each. Considering 
that the tobacco plant grows most rapidly in the two weeks preceding 
ripening, it was estimated that the actual increase in weight of the plants in 
the electrified zone was 20 % more than that in the unelectrified zone. 

Before electricity can be applied practically for stimulating plant 
growth many problems must be solved which are now being in%"estigated iti 
greenhouses in all parts of the United States. (The author draw& attention 
to the experimeVits made by Pmglish workers w'ho attempted to stimulate 
animal life by electricity. Two large incubators containing newly hatched 
chickens were taken, one being subjected to high-frequency currents, the 
other being used as a control. The chickens in the first incubator grew much 
more rapidly than the others). 

Mr. W Stahl, an electrician, used electricity on plants on one of hib * 
farms near Chicago A network of wires, from xo to 20 feet apart, was placed 
in the earth at a depth of about i % feet; above the ground was another 
netw’ork of wires about i foot apart. Twice a day, morning and evening, 
the electric current was turned on from the main switch-board The 
power was supplied by the city electric light plant, and the cost for the 
period necessary to ripen a crop was $ 2.50 to $ 4.00 per acre. The electric 
treatment was started just when the plant began to come out of the ground 
and continued till the crops wete about ready to be harvested. The cost 
of installation is repaid by the increase in crops, and the cost of the cur¬ 
rent is more than compensated for by the saving in the cost of labour, and 
the more rapid growth and harvesting of the crop. 

In 1917, Mr. Stahl gave a demonstration of the electric treatment of 
plants on a two-acre plot of his farm. He grew beans, tomatoes, beets, 
melons and other vegetables, which ripened much earlier than those on 
neighbouring farms, and allowed a second crop to be ripened before winter. 
The electrified plants are distinguished by their excellent quality. 


CROPS AND CULTIVATION 

3S4 - Effect of Meteorological Factors on the Maturation of the Tissues and the 
Resistance to Cold of the Vine in R. S* A. — Gladwin,, f.e., in A^rir 
, cultural Experiment Station, Bulletin No. 433, pp. 107-139. New York, April, 1917. 

During the spring of 1916 Concord vines, atPredonia, Kentucky, suffered 
severely from frost; a large proportion of the buds were killed, and many 
of' the shoots dried up latex. 

An examination of the effects of meteorological factors on the growth 
of the vine, s^med to prove that,the real cause of the damage is not the 
low temperature of spring, but rather the dimatic conditions of the previous 
year, which prevent both the buds and the wood from maturing completely 
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before winter ; this may be seen from.the low water content of the tissues 
and the thickening of the cell walls. 

Abundant rain and high temperature up till the beginning of October 
followed by a sudden drop in temperature, are conditions favourable to 
good development of the tissues, which continue to produce thin-walled, 
turgescent cells, until the sudden cold stops growth and brings about the 
winter stage before the buds and wood are mature. It is rare that all 
the buds mature completely ; generally the first 5 or 6 on the base of the 
cane, and those near the apex are incompletely mature, and are clearly the 
most sensitive to adverse weather conditions, in winter and especially at 
the beginning of spring, u e. when growth re-starts. 

Maturity of the wood and buds is probably correlated with the ripeness 
of the fruit as measured by the sugar content of the juice. The meteoro¬ 
logical conditions which determine complete ripening of the fruit also de¬ 
termine ripening of the fruity and buds. The 1914 crop was above the aver¬ 
age, the grapes ripened completely, so did the plant tissues, as is showm by 
the low number of buds destroyed by the spring frosts. If the meteoro¬ 
logical data of 1914 are compared with those of the year 1915-1916, two 
factors are seen :— 

1) In 1915, many clouds, abundant rain and large number of wet 
days in August, September and October retarded evaporation, so that the 
soil was continually wet. 

2) In 1915, September was much warmer than in 1914, a difference of 
3,2° F. in the average daily temperature. The moisture of the soil and 
the warmth favoured late growth of the wood and retarded its ripening 
as well as that of the fruit. 

3) In 1916, a high percentage of buds was destroyed in some vaiieties, 
whereas in others they were totally destroyed. The damage was not limit¬ 
ed to certain districts but spread over the whole grape-belt. The abnormal 
warmth towards the end of January and the March frost alone would cer¬ 
tainly not have had such* disastrous effects if the incomplete maturity of 
the wood and the buds had not decreased the resistance of the plants to 
cold. 

According to experiments made by the author, various types of ferti- 
liseis, nitrogenous, phosphatic and potassic, have no influence on maturity, 
and cannot, therefore, lessen the effect of low temperature. 

To estimate the damage suffered during the season winter-spring 1916, 
146 different vines were examined and the percentage of buds destroyed 
on each was calculated. All the plants were not damaged to the same ex¬ 
tent and they could be divided into 3 groups as follows : 

Group I. —Least damaged vines z 10 to 20 % of the bads destroyed: Mission, 10 % 
— Noah, 12 % — Cottage, 13 % —Moor Biainond, Hubbard, 14 % — Aroma, Dracut Am¬ 
ber, Wbodriiff, 15"%—Eittle Wonder, i6% —Barry, iy%—Concord, i8% —PockUng- 
ton and Beta, 19 % — Martha, No- 264, 20 %. 

Group II. — Most damaged vines : 80 to loo % of the buds destroyed: Empire State 
^ad Dewdrop, 80 % —' Brighton and Ontario, 82 % — Green Ba, 83 % — t>iana, 86 % — 
Secretary, 88 % -^Station No, 939; Bod Ridge* Vitis Berlandien, 90 % —Ulster and Ea- 
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model, 92 % — Delakins and Dutchess, 94^ % — Isabella, 95 % — Captivator, 96 % — 
I^ady Washington, Annalaga, Westfield, No. 3 516: 99 % — Herbemont, Mills, Black ^gle, 
Rebecca, Nos 267 and 268, 100 %. 

Group III. -—All the other vines examined : 21 to 79 % of the buds destroyed. 

To what is the difference in susceptibilit> of the various vines due ? 
First of all, it is seen that difierent varieties of the same species in no wise 
show the same degree of resistance. In the Lahrusca vaiieties the damage 
varies from 13% for the Cottage variety, to 78 % for Wyoming, the Riparia 
varieties vary from 12 % for Noah, to 88^% for Secretary, the Aestivalis 
varieties from 22 % for Wine King to 94 % for Dutchess. As a whole the 
Aestivalis group is' more susceptible than ^he Riparia group or the Lahrusca 
group, which is the most resistant. The Lahrusca X Vinifera hybrids vary 
from 15 % for Woodruff to 100 % for Mills and Rebecca, the degree of 
resistance increasing in proportion as the characters of Lahrusca predomin¬ 
ate. It has been proved that, in New York ‘State, the Vinifera varieties 
cannot survive the winter. Pure Riparia varieties have proved fairly re¬ 
sistant (Gloire, 29 % and Grand Feuilles 21 % of damage), and so have the 
Rupestris varieties (St. George, 29 %; Mission, 10 %). 

The above data shows clearly that certain species, as well as certain 
varieties of the same species, are more resistant than others, and capable 
of ripening their wood a,nd buds more rapidly. The textme of the wood 
varies in different species and varieties of vine, but, so far, there have been 
no investigations into the possible correlation of wood hardness and re¬ 
sistance to cold. 
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385 - Vegetation as an Indicator of the Fertility of Sandy Pine Plains Soils in North¬ 
ern Wisconsin.— Duni^ewald, X J., in the Journal of the American Society of Agro- 
nomyj Vol. X, No. i pp. 19-23, 5 tables, i diagram. Lancaster, Pa., January 20, 1918. 

While making a survey of part of northern Wisconsin it was noticed 
that the soils of sandy plains varied considerably in their ability to produce 
a second growth after the removal of the pines and the many severe fires 
which succeeded logging operations. 

The most sandy portions, where the original timber was sparse, or con¬ 
sisted chiefly of Norway pine (Pirns resinosa) and Jack pine (P. Banksiam), 
with, perhaps a few white pines (P. Sirobus), now bear little or no second 
growth. Small Jack or Norway pines, 6 to 10 ft. high, appear in clumps, 
and the poplar brush, if any, is also less than 10 ft. high, while a thick 
growth of sweetfern (Myrrhis odorata), bracken (Pteris aquilina), blue¬ 
berries corymbosum), or coarse bunch grass (Hywwssp.), is the 

only ground cover. In other places, where the moistui^ conditions appear 
somewhat better and the soil slightly more loamy, the second growth is 
often 20 to 40 ft. high, and consists of poplars, white birch, cherry, alder, 
and young white pine, with but few Jack or Norway pines. The original 
timber here had also been of better quality, mostly larg e white and 
Norway pines. 

In this botanical examination of soils on the basis of their value for 
agricultural purposes, the most sandy soil was considered to be of low 
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value for farming, while the more loamy soil (indicated by the vegetation 
and better moisture conditions) was. classed as fairly good. Typical sam¬ 
ples were taken from widely-separated areas of these two soils, and mechani¬ 
cal and chemical analyses made. The results show that the soils with a 
small or sparse second growth should be classed as coarse or medium sand, 
whereas those with strong second growth should be classed as fine sand. 
The second type contains about the same amount of fine clay as the first, 
but much more silt and, particularly, much more fine sand. The averages 
of the principal fertilising elements in the different soils are given below: — 



Coarse sands j 

Loamy and fine sands 

* 

Phosphorus 

Potassium 

Nitrogen 

Phosphorus 

Potassium i 

Nitrogen 

% 


% 

% 

% 

% 

% 

Soil (top 8 inches). . 

0.048 

1.12 

0.071 

0.055 

1.05 1 

0 081 

Subsoil .. 

1 

0.032 

1.06 

0.037 

0.037 

1.13 

0.035 


The coarse sandy soils contain 0.82 % calcium, the loamy and fine sand}’' 
soils 1.16 %. It is seen that the greatest difference in the food elements 
of the soil of the two groups is in the phosphorus ; both the types are 
poorer than other classes of soil containing finer material (clay and silt). 

The moisture equivalent (determined by letting each sample absorb 
as much water as it will hold, then subjecting it to centrifugalisation at 
. 2 440 revolutions per minute for 40 minutes, and determining the percentage 
of moisture after treatment) was: — coarse sands : — soil, 14.92; subsoil, 
9.48; loamy and fine sands : — soil, 19.40, subsoil, 13.76; L e, the fine sands 
exceed the coarse ones by about % (27 %) for this important factor. 

In conclusion it may be said that the undergrowth of cleared wood¬ 
land is a good indication of the cropping capacity of the soil; heavier growth 
shows a higher content of plant food, the presence of more fine material in 
the soil, and especially a greater moisture-retaining capacity, enabling the 
vegetation to resist drought. 

386 - The Growth of Sheep Sorrel {Rumex Aeetoseila) in Calcareous and Bolo- 
xnitic Media^ in the United States* — macintirb, w. h., in the journal of the 
Anwrican Society of Agronomy^ Vol. X, No. i, pp.' 29-31, i plate. Lancaster, Pa., 
January 20, 1918. 

The work described was carried out at the Agricultural Experiment 
Station of the University of Tennessee, by Dr. J. I. Hardy, under the di¬ 
rection of the author. 

In 10 pots was placed a mixture of clean sand and limestone (92 % 
CaCOg), and in 10 others a mixture of sand and dolomite (about 50 % 
CaCOg and 35 % MgCOg). The percentages of limestone and dolomite used 
were 100, 75, 50, 25, 15, 5, 2.5, x, 0.5, 0. Eight stolons of equal^ size were 
placed in each pot with lime on June 13, and harvested, with their roots, on 
September 22,1913 (loi days of growth), and in each pot with dolomite on 
March 31, and harvested July 8, 1914 {99 days of growth). The results, 
given in the appended table, show that sorrel (usually considered to indicate 
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a lack of lime in the soil) can grow well in a strongly alkaline soil. The 
photographs which accompany the paper show that the roots developed 
vigorously even in the presence of considerable quantities of limestone and 
dolomite. 

Weight in grams of whole air-dried sorrel plants, grown in pots 
containing varying percentages of limestone and dolomite. 


Pot number 



I 

2 

3 

♦ 

5 

6 

7 

8 

9 

XO 

Sand + limestone. 

i 

.1 

1.61 

0.42 

1.06 

I.9I 

0.75 

1.83 

1.48 

1.24 

0.5 r 

1.82 

Sand 4- dolomite. 

3*34 

6.54 

I.20| 

1 

1*51 

1 

1.38^ 

1.02 

1*57 

3.96 

. 

3.87 

1.60 


387 - Movement of Soluble Salts Through Soils (i). —• Me Cool, m. m. (Professor of Soils) 
and WheetevTG, L. C (Instructor in Soils, JMichigan Agricultural Experiment Station), 
in the Journal of As^rimltural Research, Vol. XI, No. ii, pp, 531-547, 16 Tables, 5 Figs. 
Washington, December, 1917. 

The principal work on this subject is first reviewed:— 

1) Muntz and Gaudechon concluded that, in rather dry soils, certain 
fertilizer salts take up water from the surrounding soil and remain for a long 
time localized in the moist area; in somewhat moist soils this movement 
does not take place, and, even in moist soils, the diffusion of the salts is very 
slow on account of the discontinuity of the soil mass. 

2) Malpeaux and Teforx, who studied the movement of nitrates in 
sandy and loam soil respectively showed that, both horizontally.and ver¬ 
tically, the salts diSuse very slowly. 

3) Bemolon and Brouet showed that salts have a general tendency 
to remain at the surface of the soil and that rather large amounts of rain 
are required to carry nitrates into, the subsoil. 

The authors then describe the new experiments they carried out to 
control the results hitherto obtained; one 'series was made with fine- 
text m*ed soils, and a second with coarse textuied soils. Their principal 
results maybe summarised as follows:— 

1) In moist soils the soluble salts move from regions of high to those 
of lower concentration. The movement is rather rapid and the salts 
do not remain long localized as has been stated by previous workers. 
Moreover, the water content of the soil and the amount of salt present 
influence the rate of movement. 

2) Where moisture is lost by evaporation the upward movement is 
more rapid than the downward movement in heavy soils ; in coarser soils, 
such as sand, the downward movement is slight. This explains why, dur¬ 
ing drought, the soluble salts are more exposed to loss by upward movement 
in sandy soils than in heavier soils. 

3) Chemical analyses show that, as the salts move through the soil, 

aik> R; 1916, No. 615.. {Ed,) 
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the solution in the various layers of soil changes in compcsition. These 
changes vary according to the ph^^sical nature of the soil. Thus, the addi¬ 
tion of I %'of sodium chloride caused, in the soil solution of sand^^ soil, a 
gradual increase in the calcium and magnesium content in the layers above 
that to which the chloride was added. In silt loam, however, the maximum 
magnesium and calcium content were in the second layer, and dropped sharply 
in the third and fourth Jayers. These changes in composition should have 
an important influence on the eflects produced by the use of fertilizer salts. 

4) The movement of soluble salts in the soils is brought about by diffu¬ 
sion as a resxilt of the chemical reaction in the soil and by the movement 
of the water (i). 

388 -Total Nitrogen and Carbon (2) in Cultivated Land and Land Abandoned to Grass 
and Weeds. — Blair, a. W. and Me lean, it. G. (New Jersey Agricultural Experiment 
Station), in Soil Science^ Vol. IV, No. 4, pp. 283-293, i Fig.., bibliography of 18 publica¬ 
tions, Baltimore, October, igiy. 

The work already done on this subject proves beyond doubt that the 
nitrogen and organic matter of cultivated land are rapidly .exhausted in 
spite of the addition of fertilisers and green manures. In uncultivated land, 
however, the loss is less, and, in some cases, there are pronounced gains. 
Although the loss of nitrogen in cultivated land is partly due to the crops, 
which absorb a certain quantity of it, and to drainage waters in which it 
occurs as nitrates, the information available is not very definite. 

In 1913 and 1916 the authors determined the nitrogen content of a 
sandy-loam soil allowed to run wild from 1908 to 1916, receiving annually 
during that period 600 lbs. of dried fish manure per acre. The nitrogen con¬ 
tent remained fairly constant, but the carbon content increased slightly from 
1913 to 1916. 

On the other hand, the average nitrogen content of adjoining crops 
under a five year rotation (maize, oats, wheat, two years of grass) was 0.02% 
less in 1913 and 0.023% less 19^6 than that of the corresponding uncul¬ 
tivated plots, and the carbon content 0.27 % less in 1913 and 0.30 % less 
in 1916. 

Two cultivated plots which received no nitrogen and were used as 
controls, gave an average total of 196.13 lbs. of nitrogen in their crops dur¬ 
ing the nine years. From six plots treated with nitrogenous manure dur¬ 
ing the same period, an average of 329,94 lbs of the organic nitrogen ap¬ 
plied was recovered. 

It is thus clear that the percentage of nitrogen and carbon in cultivat¬ 
ed soils decreases even when 600 lbs. per acre of dried fish manure are 
applied annually, whereas the percentage of nitrogen in uncultivated soils 
which have received the same oiganic nitrogenous fertiliser remains about 
constant. The experiments show that, in cultivated soils, nitrogen is the 
limiting factor, and the fact that nearly of the nitrogen of organic nitro- 


(i) Otber work in tbe United States on the concentration of nitrates in the soil confirm 
these conclusions. See JR, Feb., 1918, Ho. 129. —- (a) See i?, Jan., 1918; Ho. S, (Ed,) 
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genous fertilisers is unaccounted for is not in favour of the use of commercial 
nitrogenous fertilisers of an organic nature if those of mineral origin are 
available. 

389 - The Effect of Different Saits on Ammonia Formation in Soil. ~ koch, a. p. 

(New Jerse^^ Agricultural College Bxperiment Station, New Brunswick), in The Journal 

of Biological Chemistry, Vol. XXXI, No. 2, pp. 411-413, bibliography of 5 publications 

Baltimore, August, 1917. 

It has been shown by Tottingham and ShivE, using plants in nutrient 
solutions of controlled concentrations, that high concentrations of salts 
are injurious to plants, while the same combination of salts at lower concen¬ 
trations does not retard their growth. Similarly, the writer, controlling 
the concentration of the solution, studied the effects of a 3-salt solution 
(the physiological balance in nutrient solution) upon the decomposition 
of dialysed peptone by a pure culture of bacteria and found the same effects. 
So, in order to avoid osmotic differences all solutions used in the work 
were made up to an osmotic pressure of 2 atmospheres. 

Different combinations of magnesium sulphate, potassium sulphate 
and monocal'cium phosphate were applied to 100 gm. of soil mixed with 
155 mgm. of nitrogen (dried blood). The mixture was incubated for 8 days 
and the ammonia distilled off by the usual method. 

The following results were obtained: 

1) In combinations of the salts where monocalcium phosphate was 
present in only o.i of the total concentration, a considerable increase in 
ammonia formation was apparent. 

2) When 0.8, 0.9^ or all of the total concentration was supplied by 
moaocalcium phosphate, the ammonia formation was approximately 26.0 % 
greater than when no salts were added to the soil. 

3) Magnesium sulphate and potassium sulphate singly or in com¬ 
bination were toxic where no monocalcium phosphate was added to the 
combination. 

390 - Aluminium as a Factor Influencing the Effect of Acid Soils on Different Crops* 

— Hartweld, Burt I#, and Pember, R., in the Journal of the American Society of 

Agronomy, Vol. X, No. i, pp, 45-47. Eancasler, Pa., January 20, 

Many workers have called attention to the injurious effects of the hy¬ 
drolysis of aluminium salts, caused by the liberation of free acids, measured 
by an increase in the hydrogen-ion concentration. Hitherto these effects 
have been attributed to the increase in acidity only, and not to the 
aluminium. 

For a number of years the Rhode Island Agricultural Station has at¬ 
tempted to ascertain wrh^^ different varieties of plants vary so remarkably 
in their response to liming. For example, under the same conditions, lim¬ 
ing may double or triple the yield of barley and have no effect whatever 
on rye. Nevertheless, the authors found that the addition of acid to or¬ 
dinary nutrient solutions had as depressing an effect on r3’^e as on barley 
seedlia^s. This shows that the toxicity^ of so-callcd acid soils is not due to 
the acid alone, as, if it were so, the effects on the two seedlings would he 
similar. 
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The aqueous extract of an acid soil, like the soil itself, affected the two 
kinds of seedlings very differently, thus showing it to contain a substance 
which was not present in the ordinary- nutrient solution. Sterilisation, diah’- 
sis, partial distillation, etc,, indicated that this substance was cr^^stalloid. 
By evaporating the extract, igniting and dissolving the residue in acid, 
a culture medium was obtained which was much more toxic to barley than 
to rye. Besides the ordinary nutrients the residue was found to contain 
silicon, aluminium and chromium. Aluminium being present in large quanti¬ 
ties a study was made of the effects of this element by itself, or in combina¬ 
tion with silicon, chromium, and other substances. The results led the 
authors to doubt the hypothesis*that, acidity is the only, or the main, fac¬ 
tor influencing the growth of plants in acid soils. 

When an amount of aluminium sulphate equivalent to that found in 
the soil extract was added to the culture medium, the barley seedlings suf¬ 
fered much more than the ly^e, but when the same amount of sulphuric acid 
without aluminium was added the rye suffered as much as the barley. The 
hydrolysis of the aluminium sulphate gave a hydrogen-ion concentration 
equal to % only of that obtained with the equivalent amount of free acid. 
The aluminium sulphate must thus have been the principal cause of the de¬ 
pression in the growth of the barle}", and have had a much smaller effect 
on rye. In other words, the nutrient solution containing the aluminium 
bad the same effect as'the aqueous extract of an acid soil. 

If aluminium is an important factor in the injurious effects of acid 
soils, any treatment which renders it less active will prove beneficial. A 
moist acid soil, upon which most plants died, was thorough!}" mixed with 
the extraordinary amount of 28 tons'^per acre of acid phosphate, and after 
two weeks lettuce was planted. This crop could not exist in the 
untreated soil supplied only with nutrients, but in the soil treated with 
acid phosphate it gave a maximum crop, exceeding even that obtained when 
lime was used instead of phosphate. 

It was shown that, for a considerable time, the large amount of acid 
phosphate greatty increased the acidity, y'et a crop which usually responds 
well to liming made its maximum growth on a very acid soil without the 
addition of lime. The solubility of the aluminium in dilute acetic and car¬ 
bonic acids had been markedly reduced by the phosphate, as it undoubtedly 
would have been by lime or liffle and phosphate. 

The determination of the “ active aluminium may, therefore, prove 
as useful as the determination of the acidity, and the lime requirements of 
a soil may be due to the need of lime to precipitate the toxic aluminium 
just as much as to the need of lime to neutralise its acidit}^ Indeed, it 
was found that after sufficient h3"drated lime had been added to produce a 
maximum crop of lettuce, the soil still had, at the end of the vegetation 
experiment, a lime requirement equivalent to 4 000 to 5 000 lbs. of calcium 
oxide per acre, in spite of the fact that nearly all the lime hkd reacted with 
the soil. 
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391 - Nitrates and Nitrification in Relation to Cultural Practices and Plant Growth. 
*— Noye^, H. a. (Scientific Proceedings of the Society of American Bacteriolog'sts), in 
Abslfcicts of Bo^cicriolo^y, Vol. i, No. i, pp 3S”39* Baltimore'London, Februarj’', 1917. 

Soil bacteriological studies were carried out in an experimental orchard 
cultivated in different wa^’^s — clean culture with cover crop; unploughed, 
with grass cut and heaped round the trees; unploughed with grass cut and 
left where it falls. The aims of the experiments were:— a) to determine 
if the behaviour of the trees can be correlated with the activities of the bac¬ 
teria in the soil; b) to determine the ef ect of this activity on the soil itself. 

The results are summarised in the appended table; one season was dry, 
the other wet. 


Yearly nitrates, nitrification and tree growth [averages of 2 years). 



Unplough- 

Clean 

1 Unploughed 


ed 

culture 

Grass cut 

Grass 

Data 

^Titll 

with 

and piled 

cut 


straw 

cover 


-1 

land left 


mulcli 

crop 

Hillside 

Upland 

where 
it falls 

Circumference gain of trees (cm). 

5.67 

5.10 

4-47 

! 

4-34 

3-55' 

Nitrates in field (per million). ' 

155 ' 

432 

54 

50 

49 

Nitrates after 6 weeks’ incubation (per million). 

1624 

1443 

2756 

1484 


Nitrification (per million) . 

1519 

lOlI 

2202 

1433 

1462 

Field nitrification (%), ... 

1 17.5 

33.5 

9 

6.5 

8 


From the results it is seen that: •— 

1) Th^ nitrates in the field conelate with tree-growth (circumference 
gains); 

2) A lower field nitrate content does not imply lower nitrate content 
after incubation; 

3) The field nitrates, when compared with the nitrates after incuba¬ 
tion, give the nitrifying efficiency of the organism under field conditions. 

Knowledge of the nitrate content of field soil may throw more light 
on the activities of nitrifying bacteria than the nitrification test itself. 

393 - Nitrification as a Measure’ of the Availability of Different Forms of Calcium Car¬ 
bonate ^hen Employed as Correctors of Soil Acidity. — Burgess, p. s. (Hawaiian 
Sugar Planter’s Expeiiment Station, Honolulu, T. H.), in Soil Science, Vol. IV, No. 4, 
PP* 327-336, bibliograpliy of 3 publications. Baltimore, October, 1917. 

Finely ground coral limestone and coral sand were examined for their 
use as fertilisers; both are identical chemically and only differ in their phy¬ 
sical characters. They weie applied to acid Hawaiian soils, in quantities 
sufficient to neutralise the acidity. The mixtures were incubated for 20 weeks, 
and the nitric nitrogen content determined every two weeks. For purposes 
of comparison similar quantities of the mixture were incubated with the 
addition of dried blood or ammonium sulphate. 

Similar results were obtained with the^two lime fertilisers only when no 
other addition of nitrogen to the soil was made. When another fertiliser 






MANURES AND HA.NURING- 


423 


was added, the finely ground coral limestone was i % times as efficacious 
as the best coral sand. Where no lime is added to the soil, nitrification is 
more abundant in the presence of dried blood than ammonium sulphate ; 
but where lime of any description is added the reverse is true. 

393 - Changes Occurring During the Storage of Manure. — Russell, k. j. and 
Richards, B. H. (Rothamsted Exper mental Station), in The Journal of Agncultmal 
Science^ Vol. VIII, Pt. 4, pp. 494-503, 10 Figs. Bondon, December, 1917. 

After having discussed the previous work on the subject, the authors 
describe a series of investigations, carried out in the laboratory and on 
farms, which aimed at determining the changes produced in the manure 
heap, independently of the behaviour of the manure in the soil. To this end 
a study was made of the variations in the content in dry matter and 
combined nitrogen which occur during the storage of* manure under vary¬ 
ing conditions. 

The-i e is a great loss of free nitrogen, caused by the continual change 
from aerobic to anaerobic conditions in the heap and vice versa. The 
authors suggest that this loss is due to the fact that under anaerobic conditions 
there is a tendency towards the formation of molecular groups; these groups 
become unstable as soon as aerobic conditions are produced, or the converse 
occurs. It is known that, 4n contact with air, certain carbon compounds 
formed under anaerobic conditions may change into less complex compounds 
with elimination of the bivalent methyl groups (— CH^—). By analog}^ 
therefore, certain complex nitrogen compounds may possibly change into 
more simple compounds, with liberation of nitrogen. The alternating 
nitrification and denitrification in the manure heap only represents a special 
case of this general phenomenon. 

I^or this reason stored manure should be kept under as complete 
anaerobic conditions as possible, preferably at a temperature of 2(P C. Ex¬ 
periments are being made to apply these conditions practically. However 
this may be, it appears certain that the custom of leaving the manure under 
the cattle in the stables or under open sheds, until required for use, is the 
best, wherever possible. No manure heap, however compact and well 
covered it may be, can fulfill the above conditions; perhaps they might be 
obtained by keeping the manure in water-tight and perfectly closed tanks 
at the given temperature. It seems improbable that ordinaiy manure 
heaps can be further improved. 

394 - The Problem of Potassium Salts in Italy. — i. Bevi, m. g. Per I’industria dei saii 
potassici e del bromo. Minisiero per VTndustna, il Commcrcio c il Lavoro. Alfi del Comi- 
taio per U Industrie Chimiclie, pi^. 51-60. Rome, 1917- — H- INtoZELLA, E. Be acque 
madri delle saline niarittime e il problema dei sail potassici in Italia, Annali di Cliimic& 
applicata, Vol. VII, Kos., 1-2, 3-4, 5-6, and 7 -S j pp. 1-27, i 23 -i 44 ' 1917. — 
III. Bevi, M. G. Per I’industria dei sali potassici e del bromo. Relatione snppletiva. 
Ministero perTIndustfia, il Commerew c il Lavoro^ Aiti del Comitate per le Industrie Chi'- 
michef pp. 61-63. Rome, 1917- 

I. — The problem of potassium salts in Italy is above all an agricul¬ 
tural one, though many special chemical industries are also interested in it. 
Besides the German sources, there are others which in the futuxe, may-be- 
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come important, those of Kalucz in Galicia, Catalonia, Ethiopia, and doubt¬ 
less others, but, as far as possible, the Italian agricultural problem should 
be solved independently of foreign mineial resourcCvS, 

Good progress has already been made in Italy in the use of the carbon 
residue of sugar molasses, which, treated in large quantities, would without 
doubt yield an appreciable amount of salts. It has been proposed to use 
similar residues obtained by the evaporation and ignition of the lees of olive 
oil, but there appears to be some difliculty in the collection and transport 
of these products, of which there is a considerable quantity, spread over 
many different and large distiicts. The ash of plants is well used already, 
esjjecially in soap factories. The investigations and experiments on the 
extraction of potassium salts from rock have not yet given quite satisfac¬ 
tory results (i). The sea may yet be used as a source not only of potassium 
salts, but also of bromine, sodium sulxihatc and magnesium salts, and in 
Italy, as for some time past in France, it has been considered as a source of 
potassium salts. This method would solve two problems at one time — 
the supply of agricultural potash and industrial bromine. 

Italy is eminently a country of salt production. The amount of marine 
salt obtained annually ^exceeds 500,000 metric j:ons, and to this must be 
added rock salt and that obtained fiom salt springs. For many years the 
problem of the extraction of potassium salt from mother-lye of salt springs 
has been studied. Moreover., accordin g to the communications of the Gener¬ 
al Office of State Monopolies of the J\Iinistry of Industry, the investiga¬ 
tions and experiments carried out since 1915 on the extraction of potassium 
salts for agricultural ptirposes from the mother-lye of salt springs has given 
fairly satisfactory remits, and the Italian Office of Finance ju’oposed to 
start the industrial productiou of these salts on a large scale from 1916. 
Work to this puipose is now being carried out at the salt springs of 
Sardinia from which a large quantity of suitable lye may be obtained. 

II. — With regard to Sicily, information is given on the salt springs 
of Trapani, together with remarks on this product and llie more rational use 
of the mother-ly<% the greater part of ■ which is rc-circulated to improve 
the salt deposit of the concentrated first waters ”, The volume of 
motlie.t 4 ye available at 52,4^ Bcaume per metric £011 of salt would be 
307.258 cubic feet in Sicilian salt springs. Applying this yield to the 
average salt production of the whole of Sicily a total of 3 789 130 cubic feet 
is obtained. 

Taking this yield as a basis, it may be estimated that, in the other 
Italian salt springs, the volume of mother-lye available per ton of salt pro¬ 
duced would be about 42.38 cubic feet, corresponding to a total of ii 978 690 
cubic feet. 

Analyses of the mother 4 yes of salt springs are given, and, after quot¬ 
ing the results obtained by Batard, Usigwo, Pohd, Meri.b, Ckruti, Asquiki 
and I/ACRoix, who, in water at 30^* Beaitme per litre, found a potassium 

(i). "rhottgU the possibility ot lexteite prodxicUoii in Italy is tniliinitcd, the prcsexit yield 
I®, about I 000 metric tons pci* annum, (Bd,) 



MANURES AND MANURING 


425 


content of 9.06, 18.73, 19,06, 7.69, 23.07, 22.51, 31,28 grams lespectiveh, 
tbe author gives the results of an analysis he made of a sample of mother- 
lye at 31.4® Beaume, taken from the salt springs of Ronciglio at Trapani. 
The results are as follows : — 


Cations 


gill, pci litic 


Sodiuiu. ... 

Potassium . 

Calcium: small quantity not estimetea 
Magnesium. 


Ailioub 


i5.5ii5 

57.078 


Chlorine. 
Bromine. . 
Sulphuric . 


. , ‘ 190.858 

. I 3.38^ 

.j 82.4H9 

I 375.729 

! - 

i'otal: grams per lite . . . 394.006 


If the various components were brought to their probable salt combina¬ 
tions the composition of the residue would be: 


Sodium bromide. 

Sodium chloride. 

Potassium chloride. 

Maguestum chloride. 

PJxcess of SO4 considered to lx: combined 
with the calcium. 


gm. 3.067 per litre 
» III. 910 « 

« 29.719 » 

» 146.168 '> ft 

* 1.283 ' » 


Total . . . gm. 394.383 per litre 

Calculating the mother-lye at 30^ Beaume, the potassium chloride 
content would be 25.55 from the available mother-lyes of 

the Italian salt spdngs it W’otxld be possible to extract aniiUtJly 258 398 cwt. 
of K Cl and 21 203 cwt. of bromine. The 32 salt springs of Trapani 
which, for various reasons, are best suited for such extraction, would yield 
48427 cwt. of potassium chloride and 3 881 cwt. of bromine. 

Ill, — The potassium deposit of Ethiopia is at Dancalia, neaily 10 
miles from the frontier of Italian Eritrea. A little over a yeai ago a society* 
with a capital of 2 million lire (about £ 80 000) was formed to woik this 
deposit. The salt plain in which the deposit lies, is for the most part, a 
depression belcw sea level, and is the bed of an old sea, separated from the 
Red Sea by volcanic eruptions. The deposit has an area of about 482 square 
miles. At the surface is found very pure, 90-95 %, potassium chloride. The 
lower layers are composed of 40 to 80 % chloride. Investigations and cal¬ 
culations show this deposit to have a capacity of about 2 million metric 
tons of 95 % potassium chloride, 140 000 tons of which are bn the surface. 

im 
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Is ear by there are also deposits of magnesium chloride, and sulphur in¬ 
cluding about 282 536 to 353 170 cubic feet of the latter. From h'ebrtiary 
to Fiovembcr 1916 this society imported into Italy 2 500 metric tons of 95 % 
potassium chloride, and, from December, expected to import i 000 tons 
monthly. It was certain of being able to supply Italian Agriculture with 
all the potassium salts required for 1917, and of being able to hold its own 
against all competition after the war. If this industry really develops 
as is expected it may caise a great change in the problem of potassium 
salts for Italy. 

In view of a greater development of agriculture in Italy, of the need 
for bromine which will be felt in the new industries, of the possibility that 
the Ethiopian potassium chloride deposits will be unable to satisfy the need 
for potassium salts in ItaH, and in view of the fact that changed conditions 
after the war will allow export trade in these products, the author considers 
that the extraction of potassium salts and bromine from the mother 4 >e 
of Italian salt springs should not be neglected. A careful and detailed 
financial, technical scheme for the formation in Sicily of works capable of 
dealing with 3 531 700 cubic feet of mother-lye annum showed the esti¬ 
mated balance to be : 


Cost of InstallWion ... 4 000 ouo lire 

Products obtained annually^ not including mixed salts 
and a possible production of sodium sulphate: 

39368 cwt. of magnesium sulphate at 5 lire, . 100000 » 

67894 cwt. of 80 % potassium chloride at 20700000 » 

3 937 cwt. of bromine at 400 lire ....... 800 000 » 


Total ... I 600 OOP lire 
Annual outlay (estimating the mother-lye at i lira per 

35.31 cubic feel). 900000 » 


Nd profit . . . 700000 lire 


Admitting that these figures arc estimated with excessive prudence, 
it is seen that the problem of the method to be adopted for treating the 
mother-lyes of Italian salt springs is worthy of most serious consideration 
by the government and manufacturers. 

395 - The Influence of Sodium Nitrate upon Nitrate Transformations in Soils with 
Special Reference to its Availability and that of other Nitrogenous Manures, — 

COT.EHANN, Davio, A., iu Soil Science, Vol. IV, No. 5, pp. ■+* ^ dg-; bibliography 

of 226 piiblications. Baltimore, Nowmber, 1917. 

After a full historical and critical review of the question, the author 
describes his own experiments on the influence of sodium nitrate on the trans¬ 
formations of nitrogen in the soil, by determining its effects upon theam- 
monification, nitrification, and nitrogen fixation capacity of seven different 
types of soil (i very fine sand, i loam, 2 sandy loams, i clay loam, i muck 
loam, I silt loam). ’The hygroscopic moisture, apparent specific gravity, 
water-holding capacity, lime requirement, nitrate content and ammonia 
content of the soils were determined* 
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It seems certain that the addition of sodium nitrate increases markedl3' 
the simplification by hydrolysis of the protein molecules of the soil, for 
example, cottonseed meal is ammonified to a much greater extent than 
dried blood. On tlie other hand, acid phosphate increases the ammo- 
hification of dried blood, but potash, in the form of chloride, has 
little effect. 

In alkaline soils sodium nitrate loses its stimulating action to a large 
extent as regards ammonificatioii; this is due to the increased number of 
bacteria which assimilate the products of scission by hydrolysis, and to a 
rearrangement of the soil flora. It is the fungi of the soil which respond 
the most to applications of sodium nitrate, then the bacteria, the stimulat¬ 
ing action of the nitrate being due to an anion. 

As regards nitrification, the influence of sodium nitrate is greatest on 
dried blood, then on cottonseed meal, and, to a lesser degree, an ammonium 
sulphate, but when present in large quantitites it decreases nitrification, 
and has a similar effect on the nitrogen fixation by Azotobacter, In 
amounts up to 5 000 lbs. per acre, sodium nitrate affects the activity of 
azotobacteria and azotococci in a similar manner, but in larger quanti¬ 
ties it inhibits the activity of azotobacteria. The action of sodium ni¬ 
trate is most detrimental to nitrogen-fixing bacteria, less so to nitrify¬ 
ing bacteria, and still less so to the ammonifying group. 

In short, from the point of view of practical agriculture, sodium ni¬ 
trate usually has a stimulating action on the activity of ammonifying and 
nitrifying microorganisms, but inhibits that of the nitrogen-fixing group. 
Nevertheless, if sodium nitrate is applied rationally there will be no dan¬ 
ger of a toxic action, and there is reason to believe that the assimilation of 
soluble mineral fertilisers contributes to the recovery of the nitrogen sup¬ 
plied to the soil. 

396 - Experiments on the Bacterisation of Peat for Soil Fertilising Purposes. — Jones, 

D.H. (Sc’cntilic Proceedings of the Society of American BacteriologivSts), in Abstracts of 

Bactcnola^^yf Vol. i, No. i, pp. 43-44. BaUiinore-I<ondon, Februaiy, 1917. 

Peat bacterisation experiments were carried out with the object of 
verifying the^laims made by Prof, Bottomeey for “ htimogen (i). Five 
I bushel lots of peat were taken ; to three was added lime in varying quanti¬ 
ties and they were then inoculated with rich broth cultures of soil bacteria ; 
the 4th. lot was inoculated only with the same culture, and the 5th. kept 
as control. All were incubated at 25° C. for one month, moistened and aer¬ 
ated occasionally. They were then autoclaved for i hour, after which 
rich cultures of Azohbacier, Pseudomonas radicicola and cellulose fermenting 
bacteria were added to all except the control, and the lots incubated at 25^^ C. 
for two months. Chemical tests and bacterial counts were mslde from 
time to time. 

The different lots of peat thus obtained were mixed in 0.5, 2 and 10 
percentages with a poor soil, the mixture placed in pots and radishes sown. 


(i) See R. 1917, No. 714- 
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After I month the growth and greeness of the foliage was markedly in favour 
of the 10 % bacterised peat. After 3 months the results were, as a rule 
confirmed, both as regards gro\'rth of roots and of leaves, in favour of heavy 
applications of bacterised peat, up to an increase of more than 100 % in 
plant growth. The followdhg results were obtained: — 



1 Weight of roots 

Soil coulainiug 

Bacteiiscd peal 

Uiibacteiised peat 
(cowirol) 


gm. 

gn'.. 

''.5 % of peal. 

39.33 i 

35.5 

= % .. 

57.75 

41.75 

1" • ■ ■ ■ 

135.25 

C»3.25 


The addition of lime had little, if any, effect. 

To sum up, the bacterial treatment of peat seems to makb the peat use¬ 
ful as a fertilizer, but the large quantities necessary to produce appreciable 
results excludes its general use as a fertiliser on account of the expense en¬ 
tailed. 


397 - Fertiliser Applied to the Potato in Illinois, U. S. A. — wSce No. 416 oi‘ th‘s Review, 
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398 - Irrigation in the Island of Cyprus. — $ce No. 3 ?c of this Review, 


399 “ Studies on Inulin in Plants; I. Its Formation; 11 . The Changes it Undergoes 
in the Resting Tuhei of the Jerusalem Artichoke. — Colin, 11,, in the Comptes midus 
dcs Semm do RAmiUmic dcs Sciences, Year CLXVI, I. No. 5 >PP* 224-’227. February 4, 
1918 and II. No. 7, pp. 305-.307. February iH, 1918, Paris, 

I. — The formation of imilin in plants is not yet well understood; 
according to some authors, iiiulin is formed in the leaves, and then migrates 
unchanged into the roots or tubens; others think that the inulin-storage 
organs only receive sugar from the leaves, tlie sngfim aftcrwarij^ condensing 
to form inulin. 

Chemical exandnation of several inulin-contaiuing plants, particularly 
the Jerusalem artichoke, has lead the author to believe tlmt there is no 
question of the jmmediate elaboration of inulin by the leaves and its mi¬ 
gration unchanged to the underground organs. It is osmotic pressure 
(MAQUENNB’iS law) that controls the storage of inulin as it does the storage 
of saccharose; the leaves only form sugars which are condensed either 
during their passage down the stem or only in the roots or tubers, 

IL — Since 1867, Dubrunfaut (i) has recorded that Jerusalem arti¬ 
choke tubers gathered in March give juice with a positive rotation, while 
those gathered in October give a decidedly laevorotary juice; he attri- 


; {%) pmwm&Vt, Comptes mdu'tl VoL LXIV, 18O7, p* 7^4*’ {Author) 
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butes that diference to the tratisformalion of the iiiulininto crystallisable 
sugar during the rest period. 

In reality, saccharose is always present in tubers undergoing formation, 
while the proportion is only augmented during the winter months. 

Dubrunfaut thought that "'iimlin changed into two isomers, cryvstalli- 
sable cane sugar and an uncrystallisable sugar, optically inactive, and 
similar to that found in the fermentation of inverted sugarThis conclu¬ 
sion is not entirel}'' justified; in fact, the direct rotation of the juice obtained 
in February to March is not more that + lo ; correlatively, after inversion 
the rotation reaches — 55 at 15^^ C; thus there exist at that period in the 
tubers, laevorotary principles, giving laevulose on hydrolysis, and which 
almost completely neutralise the positive rotation of the saccharose. 
These levulosanes differ greatly from the primitive inulin; their total 
rotatory power, ranging from — 25 and 30, is less than that of inulin 
{—40 according to Taurex); but they can be hydrolysed byinvertineand 
ferment, in consequence, in the presence of yeast. If sucrase is added to 
the juice of the Jerusalem artichoke, the reducers increase progressively 
while, at the same time, the power of rotation decreases ; the saccharose is 
hydrolysed more rapidly than the levulosanes. All the carbohydrates are 
hydrolysed. When the juice is left standing in presence of an antiseptic, 
they transform spontaneously, but much more slowly. 

These facts show why, in the distilling industry, Jerusalem artichoke 
tubers treated in October require a previous hydrolysis by acids, whilst 
those of tubers collected after winter may be fermented at once. 

One part of the inulin changes, therefore, to saccharose in the tuber; 
the other partis degraded progressively to form levulosanes with an optical 
rotation lower, in absolute value, to that of inulin. 

These phenomena are not limited to the Jerusalem artichoke; they 
also occur in chicory, in which they were observed by MM. Wonl^F and 
GmiN (i). 

400 “ Studies on the Cyanogenetic Compounds of Sorghum, — willam.\n j. j. : i. Tiie 
Estimation of Hydrocyanic Acid and the Probable I^onniii which it Occurs in Sorghum 
vulgarc] If. The X^ffectof Anuestlteixcs and of Frosting on the Cyanogenetic Coinx)oiinds 
of Sorghum vtilgurc. The Journal of Biological Chemistry, Vol. XXIX, No. i, pp. 25-36, 
PP* 37 - 45 * Baltimore, February, 

I. — The methods generally in use for the estimation of cyanogenetic 
compounds in vegetable tissues (based on the hydrolysis of the cyanogenetic 
glucoside and the amount of hydrocyanic acid thus formed) are of doubtful 
accuracy, partly on account of the difficulty of obtaining complete hydroly¬ 
sis with acids, partly on account of the partial retention by the tissues 
of the hydrocyanic acid during distillation, which is neither prevented by 
the addition of tartaric acid, nor diminished by distillation under reduced 
pressure. 

Sorghum vulgare epntaius hydrocyanic acid in two forms; — a glucoside 
(dhurrin) and a noxx-glticosidic cyanide compound, the nature of which is 


(i) See i?., be*'. 3:917, No. 1137 {Eli.). 
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as yet unknown. It is probably the latter which causes poisoning of live¬ 
stock. The best method of obtaining hydrolysis of the dhurrin is by 
autolysis, whicli occurs very rapidly at 450 C. The non-glucosidic cyanide 
maybe separated from the glucoside'by grinding the leaves in the presence 
of 5 % tartaric acid to prevent enzyme action and then distilling, 
By these means only the hydroc3''anic acid from the non-glucoside sub¬ 
stances is obtained; the latter are more unstable and decompose when 
boiled with a 5 % tartaric acid solution. 

II, — Sorghum leaves exposed to the action of chloroform, ether, and 
alcohol, 3deld more h3"drocyanic acid, both glucosidic and non-glucosidic, 
than normal leaves. The anaesthetics thus stimulate the hydrolytic as 
well as the synthetic action of the glucoside enzymes (this is a case of 
synthesis caused by enzymes in vitro ). Enzyme powder prepared from chloro¬ 
formed leaves was about 25 times as active towards amygdalin as the pow¬ 
der from untreated leaves. An examination of leaves which had been ex¬ 
posed to frost in the field and of leaves which had been subjected to a temp¬ 
erature of 7®C. showed that frost causes an increased yield of both gluco¬ 
sidic and non-glucosidic hydrocyanic acid. This is due partly to ruptur¬ 
ing of the cells, and partly to disturbed enzyme equilibrium. 

401 - Analysis of Zamia Palm Nuts and Leaves* — The Agncuitunii Gazette of New South 

Wales, Vol XXVXII, Pt. xz, p. 8C5. Sydney, December, 1917. 

An analysis made at the Chemist's Branch of the Department of Agri¬ 
culture of New*South Wales gave the following results : 



“Kernel 

X^eaves 

Mnissturc. 

81 -79 % 

76.67 % 


1.07 

0.99 

Ellier c35:lriKt...*. 

0.18 

0.21 

Eilirc... 

4.74 

6.18 

Alinitiiinoids.... 

<5-03 

2.64 

C;irbt)hy<lraiet 5 .. . . . 

12.19 

13-31: 


* 

403 - Tho Chemical Composition of the Potato Plant at Various Stages of Growth. — 

See No. ^15 of this Meview . 


403 - The Growth of Isolated Plant Embryos. — BuacNBR, o. da.vis and kasxi.b, Joseph, 
It, (lyaboratory of Chern'cal ReHeareli, Kentucky AgricuUtiral Experiment Station, Lex¬ 
ington), in The Journal of Biolo};ical Chemistry, Vol. XiXIX, No. 2, pp. 209-313. Bal¬ 
timore, Hd., l^iUirch, 1917. 

In their experiments the authors attempted to nourish embryos of 
I/ima beans {Phaseolus lunatus), deprived of the cotyledons, with different 
compounds. Sugars (2% solutions of glucose, saccharose, lactose, raffinose, 
mannite and maltose) cattsed growth, but starch or Hopkins' plant food 
had no influence. It has been shown that cotyledons which give no char¬ 
acteristic reaction for reducing sugars cause no growth, whereas the same 
cotyledons, when supplied w'ith sugar, give a good growth. It was further 
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shown that the cotyledons of lima beans that have geminated and contain 
reducing sugars may also support the growth of an isolated embryo. 

The results seem to show that gro\vth of the embryo occurs wherever 
glucose or a carbohydrate giving a hexose on hydrolysis is present. When 
these substances are absent no growth results. It was f uilher shown that the 
dry Lima bean does not contain the plant food necessary for the growth of 
its own embryo,' but that the green cotyledons of a germinated bean do con¬ 
tain the food necessary for the normal growth of the plant. 

404 - Variations in the Development of Secondary Rootlets in Cereals. — Walworth' 

E. H. and Smith, I^. H., in the Journal of the American Society of Agronomy, Vol. X, No. i* 
pp. 32-35. Lancaster, Pa,, January 20, 1918. 

The method adopted was to sow 100 or more grains from each variety 
studied in pots containing pure quartz sand, which were kept in a green¬ 
house. The secondary rootlets were counted when the plumule vyas from 
I to 2 inches high. The results, which confirmed those of Mr. R. G. Wiggans 
{Journal of the American Society of Agronomy, Vol. 8, No. i, pp. 31-37 ;i9i6), 
showed that the number of secondary rootlets is by no means constant 
for a given variety, but varies with the individual, so that counts made 
from samples chosen at random usually give a frequency distribution 
represented by a faiily normal curve. 

In oats the number of secondary rootlets varies from 0 to 5 ; each 
variety has a*tendency to a high or low number of secondary rootlets, the 
number of frequency being 2 for some and 3 for others. 

Of II varieties of n'heat examined, 9 had a number of frequency equal 
to 2 ; in the two others it was^equal to 4. 

In harley the maximum mumber is 7, the number of frequency being 
3 in some varieties and 4 in others. 

The number of secondary rootlets is also variable in maize. 

The range of variability is less in pure-line selections of oats than in 
the ordinary varieties. This is also true for wheat, with the exception of 
Turkey hybrid No. 509, which was more variable than the other selected 
varieties, perhaps because of its hybrid origin. 

405 - The Selection and Hybridisation of Cereals in Alaska, H. S. A. — Georceson 

C. C. Annual Jiepoft of the Alaska AKficiiltural Expermeni St'itions ioo^--i9i5. Washing¬ 
ton, 1905-1916, 

The introduction of the cultivation of cereals in the districts bordering 
oh the arctic polar circle is of both practical an& scientific importance. 

In Alaska there is a great difference between the climate of the coast and 
that of the interior of the country. Along the Pacific, to the south of the 
high chains of the Alaska Range and of the St. Elias and Coast Ranges, 
the summer is cool, but the winter mild, so that at Sitka, for example, the 
average annual temperature is almost the same as that of Washington, 
D. C. In this district, the cool summers, abundant rainfall, and frequent 
clouds, are favourable to the growth of vegetables and grasses but un¬ 
favourable to that of ordinary crops, especially cereals, which do not ripen. 
In the interior, however, along the Yukon valley, between the coast Sierra 
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and the mountain groups of the southern sector (Endicott Range), the cli¬ 
mate is decidedly continental, with dr}^ very cold winters and short sum¬ 
mers, but nevertheless capable of causing rapid plant growth owing to the 
large number of Inuirs of sun daily (i8 to 20). 

Aimicui/ruRAT, Stations. — Alaska possesses 6 : — 

1) Sitka, on the western coast of Baraiiof Island, a little above tJie 
571 li. ])araUel; fruit trees and bushes are studied there. 

2) Kodiak, on tbe eastern coast of Kodiak Island, near the 58th. 
parallel, concerned with animal husbandry. 

3) Kemi, on Cook Inlet, near the 6ist. parallel; marsh plants, fod¬ 
der plants and animal husbandry. 

4) Copper Center, in the valley of the Copper River, about 100 miles 
from the coast. This Station, wliich dealt with cereals and marsh plants, 
w^'as closed in 1909, and all the material received was transferred to Fair¬ 
banks and Sitka. 

These four districts have a coastal climate, with mild winter but cool, 
rainy summers. 

5) Fairbanks, in the Tanana Valley, a tributary of the right bank of 
tlie Yukon, near the r)5th. parallel; it deals with cereals, fodder plants, 
hoed crops, the breeding of resistant livestock for the interior. 

6) Rampart, on the Ynkoti River, near the 66th. parallel; it is the 
most northern station and is concerned with cereals and forage Eegu- 
minosae. 

The two localities are in the district having a continental climate. 
Introduction, acclimatisation and improvdmdnt or cerrals in 
Alaska. — The w^'ork is organised as follows : — 

1) Acclimatisation experiments of the greatest possible number of 
varieties from districts differing greatly from each other, situated especially 
in northern countries where the conditions for cereal growing are similar 
to those found in Alaska, 

2) Selection : after the varieties capable of devcl<)X)ing normally in 
the country have been determined, each is selected individually witli a view 
to isolating lines having the most desirable characters, chief of which is 
earliness. 

3) Hybridisation: in the succesivc individual selection, earliness i.s 
often accompanied by low yield, weak culms, etc. Attempts are made to 
obviate these faults by crossing early types with those wliich yield well and 
have strong straw, etc,, so as to nuite in one type the positive characters 
and eliminate the negative ones. 

The work on cereals was iinst started at Kenai, Sitka, Co])per Center, 
Fairbanks and Rampart, and then limited to the two last because at Sitka 
and Kenai, the wetness and low temperatures of. summer prolong the 
period of growth to such an extent that the crops are exposed to the first, 
destructive, autumn frosts when, even under the most favourable circum¬ 
stances, they have barely reached the milk-ripe stage. As has already been 
said, the Copper Center Station was closed in 1909. Varieties of barley and 
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oats have been tested at Sitka, and winter wheat at Kciiai. The varie¬ 
ties tested were: — 

1) Bmlcy : — Bdmra Predcnkrieii; Naked Pm ley ^ V, T. (/. e. S.\'tion Plants Imported, 
U. S. Bept of A«ric.) No. 20 909 , Donnes Pai ley ^ 1 \ 1 . No. 20 f»o8; (V I 59: (from Noi way). 

3) Oitls. — rUhnnl l-redciikseii. 

2) Rye : —IC'CCclsioi ; f^chkiiistecl Techit'p. 

4) XVinter wheot : - *■ Winter wheat; Yaio.'^leJ. 

At the Copper Center Station, a little more inland, more satisfactory 
results were obtained than at vSitka and Kenai, and perhaps some varieties, 
especially of barley, could be grown successfully in the more sheltered parts 
of the Copper Valley. In any case precautions must be taken against summer 
frosts, which may destroy the crops completely, as occurred in 1908. 

In the Yukon Valley the conditions peculiar to the northern climate 
oblige the\selector to subordinate yield to earliness, so as to allow the va¬ 
rieties selected to complete their growth (from sowing to the ripening of 
the seeds) in the short interval of 70 to 90 clays between the last spring frost 
and the first, destructive autumn frost. The results obtained for the 
different varieties of ceieals were: — 

i) Winter wheat, • Numerous varieties were introduced from the ex¬ 
treme northern countries — North Russia and vSiberia, as well as the highest 
plains of the Himalayas. Mention may be made of the varieties Tando- 
mirka, Beloglina, Klondike (Canada), Pullman Hybrid No. 28, Wisconsin 
Pedigree No. 22, Bluestem, Pullman Hybrid No. 143, Pullman Winter 
Fife, Pullman Fortyfokl. In the Upper Yukon Valley three climatic fac¬ 
tors are very injurious to winter wheat: — 

a) the winter cold which kills the young plants ; 

b) the alternate freezing and thawing in spring which heaves the 
plants; . 

c) the early autumn colds which prevent ripening; the first destruct¬ 
ive frost usually occurs towards the end of August. 

Kharkov gave the best results of all the varieties tested. It is a slightly 
bearded wheat and a native of Russia introduced by the Federal Depart¬ 
ment of Agriculture, It ears in July and at least a part of the harvest al¬ 
ways ripens completely by the beginning of September. In spite of its re¬ 
sistance to cold a large percentage of the young plants always die during 
the winter ; for example, in 1913-1914, only 5 % of the young plants sur¬ 
vived the winter. Winter ccrealti should be sown where the snow is thick¬ 
est and lasts longest, vSo that ic may protect the young plants, first against 
low temperatures, then against alternate freezing and chawing. In spite 
of nine years' selection the resistance to cold of the Kharkof variety has in 
no way increased, and, if the hybridisation experiments now in progress give 
equally negative results, winter wheat in Alaska will be superseded by rye, 
which is much more resistant to cold. 

2) Winter rye. — Rye gave much better results than wheat. Where¬ 
as, in 1913-1914, 95% of the young plants of Kharkov wheat were killed, 
the losses ^in the different varieties of rye varied from 10 to 25 %. The 
bCvSt of the many varieties studied were Excelsior, Amber, Giant 

i4m 
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French, Biandoii, Monster, No. 281, No. i 134, No. 12 890, North Dakota, 
No. 959, Station No. 195, and Irkoutsk, all fairlj^ equal as regards re¬ 
sistance to cold but differing largely in earliness. In 1914 the dales 
of ripening were: — 

Xrkoulsk, Giant French, Amber, No. 959, Mounter, 


Station No. 195. August xz 

Brandon.. « 14 

No. 113^, No. 12 890, No. 281. » 24 


As regards yield, mention may be made of that given in 1914 at Fair¬ 
banks by the variety Winter Rye No. 19 556, which, on a acre plot 
gave a yield of I 520 lbs. per acre. 

In Alaska the vegetative period of rye exceeds 13 months (i) ; it is 
sown towards the end of July and harvested at the beginning of September 
of the following year. It is, therefore, necessary to obtain varieties 
which ripen earlier so that the grain produced during tlxe year may 
be used for sowing. The following hybrid.s arc being tested: — Station 
No. 195 X North Dakota No. 959 ; Giant French X Amber; North Dakota 
No. 959 X Giant French. 

3) Spring laheat. — On the whole the results obtained with spring wheat 
are not very satisfactory. As sowing-is not possible before May, there re¬ 
main barely 90 days for ripening before the aiitnmn frosts, so that the 
indispensable character required is earliuess. None of the varieties studied 
ripen for certain each year, but the best were Chogot and Irkoutsk, the 
vegetative period of which lasted only 88 days (May 1st to August 27th) 
in 1914. These two wheats, introduced by the Federal Department of 
Agriculture, come from the Agricultural Station of Titlun (Government of 
Irkoutsk, Siberia). The Russian bearded wheat No. 306 is almost as early 
as these two, and the Russian wheat H. G., of vigorous growth, ripens four 
days later. Then come Ulka, Velvet Chaff, Dadoga, Red Fife, Romanov, 
Marquis, Farly Ja,va, which usually only rii>enonce in five years, as was the 
case in 1912 at Ranq)art, wliere the varieties Red Fife, Romatiov and Wild 
Goose gave from 53 to 60 bushels of grain per acre. 

TJic following crossings were made : — 

«) Red b'ife X *^\sksUdiewan; b) Chogol X ?»a,HkritclH‘waii; c) X Velvet Chaff; 

Chof^ot X Ifkoutsk ; the Toi.j hybrids were tin earlier than the parent plants, but the ears 
were larger and more compaet, eaeli sj ikelet coutnining 5 or 6 grains; e) Red Fife X hadoga ; 
two yet nastable hybrids were oldained which still continue to .split up into bearded 
and unbearded individuals, but they .are earlier than the parent idantB, thus ftiinUlng the 
aim in view. 

4) Spring rye. — At Rampart, on May i, 19x5, were sown the three 
varieties Irkoutsk (fromTulun, Siberia), Gesselberg (froiuTulun), and Mam¬ 
moth. The first ripened on August 19. Gesselberg almost immediately 
after, and Mammoth ten days later. All the spring ryes were inferior to 


(j) The abstract No. 635 of i?, iqxO describes a variety of rye of the Upper Valley 
of the Dora Riparia (Italy) xvMch remains in the 'ground for a period which may exceed 
13 months, (Bd.) 
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the winter ryes in both earliness and yield. Attempts were made to im¬ 
prove them by selection and hybridisation. The cross Irkontsk x Mam¬ 
moth gave, in the hybrids with well-filled heads and the earliness of 
Irkontsk. 

5) Oats. — Experiments^ have been made with many varieties of oats 
from northern districts, especially from Scandinavia, Finland, Russia and 
Siberia. The varieties which appeared most suitable were subjected to con¬ 
tinuous individual selection with the purpose of developing the charac¬ 
ter “ earliness The best results were obtained with the varieties Fin¬ 
nish Black, Norwegian, South Dakota No. 637, Canadian 444 (from Cali¬ 
fornia), and Sixty Day, which ripen, on an average in 90 to 92 days, in 
time to avoid the first destructive frosts. Good results were also obtained 
with Copperfield, New Swedish, Hansen, Black Tartarian, and Banner, 
although they are a little late. The varieties Minnesota No, 261, Orlov, 
Ontario, Ruakura, Russian No. 409, and Beliak (from Yakoutsk, Siberia), 
have little chance of succeeding in Alaska. 

Very little data onyieU in grain is available. At Fairbanks in 1912, the 
varieties Sixty Day, Finnish Black, and Banner yielded 85, 90 and 100 bu¬ 
shels per acre respectively, whereas at Rampart, the yields were not quite 
half these amounts. It should be noted that all these figures refer to small, 
chosen plots, with the most favourable exposure possible. 

Although the results obtained Sy individual selection and acclimata- 
tion with the varieties Finnish Black, Copperfield and South Dakota, leave 
very little margin for subsequent improvement, hybridisation experiments 
were carried out some of which gave absolutely positive results. Thus, 
for example, the hybrids 25 A-i and 25 A-3, which ripen one day earlier 
than Finnish Black oats, give as many as 120 grains per head, and, in three 
years only, are sufficiently stable. Both are derived from the cross Copper- 
field X Toholampi. Copperfi.eld is a grey mutation from the Finnish Black 
variety, from which Toholampi is also derived by selection in pure lines. 

6) Barley. — Owing to the relative shortness of its period of growth, 
barley is undoubtedly the cereal most suited to Alaska. Its yields in 
grain and straw are fairly high, and the nourishing grain, besides being an 
excellent food for cattle may also be used for making bread. The accli- 
matation experiments have given a large percentage of varieties capable 
of ripening completely. The best results were obtained with: — 

Famif S. P. I. No. 18 932, a bearded barley, native of Central Asia, where it does well at 
altitudes of from 9 800 to 13 100 feet,is one of the earliest varieties of barley of the world; at 
Rampax't it ripers, on an average, 76 days after being sown, but yields little. 

Champion^ a beardless barley of very vigorous growth. 

Manshiiry, nXso excellent, early productive, with strong straw, but long, stiff, slwirp awns. 

Chittyna, a beardless barley, productive and with strong straw, but too late; it was iso¬ 
lated in 1906 at Coldfoot, Alaska. 

More or less satisfactory results were obtained with: 

Beardless No. 19 853 ; HullHess No. 19 851; Urfala and Finland (both natives of Dicfc- 
kursby, Finland); Swedishli^o. 19 557 ; Jakoutsk G. 1 .498 (native of Siberia); a Prussian variety^ 
B, P. I. No. 3786, which, together with a few others, resisted the terrible frost of July 31, 1908* 


3 





PIvANT BREiEDINO 


All the barleys studied were from northern countries, with the excep¬ 
tion of Barbary G. I. No, 659, a native of North Africa which in 1911, at 
Rampart, ripened only one week later than the Pamir variety. 

The hybridisation of barley, both in its scope and the results obtained, 
ivS much more important than tlxat of other cereals. The three characters 
essential to a thoroughly satisfactory barley in Alaska are: — 

{^) EanincsSj for the iisxial reasons already mentioned ; 

b) Absence of awns, as their presence prevents the feeding of barley in the ear to cattle ; 

e) Stfong straw, to resist lodging. 

The best of the numerous hybrids obtained are : — 

Hull-lcss S. P. I. 12 709 X Swedish S P. I. 19 557. The second used as male parent, was 
chosen because of its earlincss, but it has awns. Hull-less is a gpod variety in every way, but 
is late. The hybrids have slightly pointed glumes, and may be said to be beardless. They 
are nearly as early as Pamir barley (vegetative period ~ 80 days), and have \ery resistant 
straw. 

ChittynL X Oderbuckcr, a cross made in 1909. The descendants were mixed as regards 
the presence oi awns, but in 1914, the percentage of bearded ears had dropped to 10-15 % ; 
and it is probable that, if selection is continued, a stable, beardless type will eventually be 
obtained. This hybrid gave good yields in grain and straw. 

Many crosses were also made between the earliest barley, Pamir, and 
other satisfactory varieties. Four of these hybrids, now stable, ripen very 
quickly (towards the middle of August), and three are beardless. 

Concessions. All winter and spring cereals may be grown in the 
valley of the Yukon and its tributaries, where the short, but relatively warm 
and.dry summer, allows them to grow and ripen in the three months* in¬ 
terval between the last destructive spring frost and the first autumn one, 
i, e,, between the end of May and the end of August. 

The first place is held by barley, some varieties and hybrids of which 
seem to unite in good proportioUs the most essential characters strong 
vStraw, high yield, and absence of awns (i). 

406 The Inheritance of Glume Length in Triiicum polonicum* A Case of Zygotic 

Inhibition*— Backuousk, W. O., in the Journal of Gcnctm, Vcd. VIX, No. 2, pi>. 125- 

3C33, 5 Oatiihridge, xoi8. 

Pubescence. — Polish wheat (Tritimm polonmm) is characteiiscd 
by long glumes, which may reach a length of 40 mm,; the average length 
is 29 mm., as compared with 10 mm. in ordinary wheat. The author 
(Economic Botanist to the Argentine Government), having noted in 1911, 


. (i) According to an approximate estimation there are, in Alaska, 30 000 square miles of 
tillable land. It is not easy to determine how much of this area is suitable to the different ce¬ 
reals nor is it possible to say whether it would be practical to produce cereals in competition 
with the neighbouringmarket of the United States. Nevertheless the results of the experi¬ 
ments carried out so far arc of great importance for agricultural science and also because 
some of the selected varieties obtained by hybridisation might be advantageously in- 
’ trodheed and acclimatised in the vast lands of Bussia, Siberia and Canada. (Ed.) 
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that in a collection of varieties of T, poloniami belonging to Mr. Ph. db Vie- 
MORIN at Verrieres (France), there were none with perfectly smooth glumes, 
and that, the shorter the glume, the more felted did it appear, proposed to 
sttidy the influence of the length of the glumes on their pubescence. To this 
end he crossed, in 1912, a variety of T. polonimm having an average glume 
length of 29 mm., and very faintly pubescent, with a vaiiety of T. dtmm 
called ** Kubanka a smooth variety with an average glume length of 12 
mm. The first generation ha d glumes of intermediate length {18 to 19 mm.), 
and was much more pubescent than the parent T. polonicum. had plants 
with fully pubescent ears. 

The author divides the hybrids of into 2 groups as regards length 
of glume ; — 

i) short glumes (homozygotes), 10 to 14 mm. long; 

i2) long glumes (homozygotes), 22 to 31 mm., and intermediate glumes (heterozygotes), 14 to 

22 mm. long. 

In Fg there were 172 longhand intermediate plants, .and 55 short ones ; 
the theoretical numbers would be 170.25 and 56.75, corresponding to the 
Mendelian ratio 3:1. Of the 55 short-glumed plants, 40 were felted, 15 
smooth; the theoretical numbers would be ^1.25 and 13.75, according to 
the Mendelian ratio 3 :i, showing predominance of the character pubes¬ 
cence 

Considering the plants with glumes from 14 to 21 mm. long as hetero¬ 
zygotes, only 15 out of 85 could called really felted. The plants with long 
glumes (22 to 31 mm.) were all smooth, like the parent Ktibanka. 

Crosses between these plants with long glumes with the parent Ku¬ 
banka sometimes gave, in Fg > ^ mixture of rough and smooth plants show¬ 
ing, in the short-glumed group, the usual ratio of 3 :i. 

These results show that, in T. polonicum, long glumes inhibit pubes¬ 
cence, so that they remain smooth in spite of the presence of the factor de¬ 
termining pubescence. To obtain felted glumes, the length must be re¬ 
duced. 

Pigmentation. — The same variety of T. polonicum (with glumes from 
28 to 29 mm. long, whitish, smooth) was crossed with a variety of T. tuf- 
gidum, derived from Rivet wheat, which it resembles (glumes ii mm, long, 
black, felted). 

The glumes of the F^ were intermediate in length (14 to 17 mm.), 
white, or slightty tinged, fairly felted. In the F2 there were 514 long 
or intermediate glumed plants, and 178 short-glumed ones ; the theor¬ 
etical numbers would be 519 and 173 in accordance with the Mendelian 
ratio 3:1. 

The same phenomenon is observed in the coloration of the glumes as 
in their pubescence, except that the character “ black coloration of glumes 
is recessive. In the short-glumed group (8 to 13 mm.) of 178 hybrids, 
129 were white or tinged and 49 coloured ; the theoretical numbers, corres¬ 
ponding to the Mendelian ratio, would be 133.5 and 44.5. All the long- 
glurned hybrids were white or tinged. 
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It may, therefore, be concluded, that the length of the glumes has an 
inhibitory effect on their pigmentation. 

407 - Oat Selection by Pure Lines at the Agricultural Experiment Station of High- 
m00r» Maine, U. S. A, — SxmFACB, FiiankM. and Zinn, Jacob, Thirty-second Annual 
Report of ike Maine A^riculkmil Experiment Station, pp. 07-148. Orouo, Mauic, 1917. 

The work described was begun in 1910 at Highmoor Farm, with 146 
plants chosen from 18 of the most common commercial varieties, each being 
used as stock for a pure line. 

In 1915, the best material, from which the poorer types had been grad¬ 
ually discarded, was reduced to 12 lines: — 

Maine Kos. 355, 281, 351, 230, 307, 286, 357, derived from the Banner variety; 
Maine Nos. 3^0, 337, 336, 3.(6, derived from the Irish Victor variety; 

Maine No. 247, derived from the Imporle<l Scotch variety. 

As is seen in the appended table, the selection results were distinctly 
positive, all the pure lines being markedly superior to the original varieties 
Banner, Irish Victor and Imported Scoth. 

Yield in grain of ihd pure lines compared with the original commercial varieties. 
Averages from 1913-1915. 


Variety 

Parent variety 

Grain yield 
hnshels per acre 

Oiigiual commercial 
varieties 

Grain yield 
bushels per acre 

MMne No. 355 

Banner. 

86.6 

ISarly Pearl ..... 

82.0 

» 

No 340 

Iiish Victor.... 

84-5 

Minnesota No. 26, , 

81.6 

]» 

No. 28 r 

Banner . 


Banner . 

79-7 


No. 3*11 

Banner . 

8r.2 

Gold Rain. 

77 -S 

» 

No. 337 

Irish Vidor.... 

80.5 

Siberian. 

77.2 

» 

No. 230 

Banner ...... 

800 

Prosperity. 

76.4 

» 

No. 307 

Banner ...... 

79‘9 

Irish X^utoi .... 

7 S.* 

)) 

Nd 33(3 

hish Vidor .... 

79.9 

Imf'orted Scotch, . . 

73-2 

)) 

No. 346 

Irish Victor .... 

79.5 

Kherson. 

70.1 

» 

No, 247 

Imported Scotch. . 

78.1 

Swedish S<'loct. . . 

69,7 

» 

No. 286 

Banner . 

77-9 

Senator. 

64.4 

» 

No, 357 

j Banner. 

77.4 


— 



Amragv 

ms 

Average 



As regards the shape of the panicle, the characters of the caryopsis, 
etc., the pure lines closely resemble the original varieties. The changes in 
physiological characters which result in higher yield are, therefore, not 
necessarily associated with morphological characters. 

The selected types are not only distinguished by a high yield, but also 
by the regularity and uniformity with which they ripen, points not always 
found in commercial varieties, many of which give, at the same time, early 
plants, over-ripe at the time of harvest, thus losing their grain easily, and 
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plants which are still green at harvest time, thus reducing the yield, and giv¬ 
ing a product oi unequal appearance. In all the selected plants the vegeta¬ 
tive period (from sowing to harvest) lasts, on the average, io6 days with 
a minimum of 103 for Maine Nos. 340 and 337, and a maximum of 109 for 
Maine No. 357. 

By its yield, strong straw (almost totally resistant to lodging), and the 
weight of its grain (i 000 weigh 40.30 gms. as against an average of 37.72 
gms. for the 12 lines), Maine No, 340 is the type best adapted to the soil and 
climatic conditions of Highmoor. 

The highest net yield was given by the line Maine No. 355 (86.6 bushels 
per acre), which is distinguished by its low hull percentage (27.76 %, as 
compared with 28.45 % for the 12 lines). On the other hand, its grain is 
light (3549 per i 000) and it is somewhat subject to lodging, especially 
in heavy soils. 

The other lines, though excellent and worthy of further trial, are 
nevertheless infeiior to the two above-mentioned types. 

The experiments are being continued with the aim of : — i) isolating 
further new lines ; 2) improving those already obtained by the removal of 
undesirable characters ; 3) determining in each case the districts in Maine 
and other states best suited to each of the types which is being selected and 
propagated, 

408 - Genetic Study on the Awns of a Variety of Six-Rowed Barley.— ikeno, Seiitiro, 
in The Botanical Magazine^ Vol. XXXI, No. 370, pp. 263-267. Tokyo, October, 1917. 

All the spikelets of the Japanese variety of six-rowed barky [Hordeum 
sativum hexasiichtm) known as “ Kinukawa"', have awns, which are longer 
in the central than the side rows. 

To study the inheritance of these awns the author crossed, in both di¬ 
rections, the Kinukawa variety with another variety of six-rowed barley 
called “ Noghenasigenerally beardless, but sometimes having, except on 
the upper part of the ear, median spikelets with very short awns. 

In the generation the hybrids Kinukawa X Noghenasi and Noghe¬ 
nasi X Kinukawa both had median awns shorter than those of the parent- 
plant Kinukawa, whereas the lateral awns, even in the same ear, varied con¬ 
siderably, being: — x) very short; 2) entirely absent; 3) reduced to a slight 
prolongation of the glume. 

In the .Fg there were many formsi) ear completely bearded; 2) ear 
semi-bearded (awns on the median rows only); 3) lateral awns varying, as 
in the hybrids of F^. Moreover, in each group, the length of the awns 
varied considerably. 

In the Fg only 4 of the 321 plants of the Fg gave constantly bearded 
progeny (like the parent Kinukawa), and only 6 gave progeny constantly 
beardless (like the parent Noghenasi). The average between 4 and 6 gives 
the Mendelian ratio 5 : 321, equal to the ratio i : 64, observed in cases 
of tri-hybridism. 

The author admits the presence of three factors,‘or genes, which he 
calls A, E> and, I respectively. Even in the absence of these three factors 
{u in individuals having the gametic formula aa ii,) two varieties 
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of very short awns (median and lateral) may develop, but the presence of 
either A or E increases the length of the awns, and the simultaneous 
presence of A and B gives them the maximum developmeii characteristic of 
the completely bearded type, Kintikawa, which has the formula AA EE it 
On the other hand, the inhibitory factor I prevents the formation of awns 
on the lateral rows, while the median rows have long awns, in accordance 
with the formula AA BE II. 

In the beardless parent, Noghenasi, (with formula aaee II), the factor 
I suppressed not only the lateral awns, but also, partially or totally, the me- 
, dian awns. By crossing Kinukawa (AA EE ii) with Noghenasi (ee aa 11), 
were obtained in hybrids with the formula Aa Ee Ii, in which the shorter 
median awns and the di&rent behaviour of the lateral awns are easily ex¬ 
plained by the presence of A, E and I in the heterozygous state. 

In the F3 there are 64 gametic combinations, which may be divided 
into three groups : — 

1) Completely bearded etirh, in which the factor I is cntiiely absent; they iiuiiibcr 16 : 
— 1 plant with the formula AA EE ii (Kinukawa type) ; z AA E e Ii ; 2 A a EE ii ; 4 Aa 
Ee ii; I AA ee ii; 2 Aa ee ii; x aa EE ii; 2 aa Ee ii, i aa ee ii. 

2) Seml-heardt'd or beardless cars, in which the Inctor I is homojsygoiis; they number 16; 

1 AAEEII; 2 AAEell; 3 AaEEU; 4 AaEell; 1 AAeell; 2 Aaeell; i aaEEII; 

2 aaEcII, I aaeell (Nogheuassi type), 

3) Plants in ndiich I is heterozygous ; they number 32 ; — 2 AA EE Ii; 4 AA Ee Ii; 

4 Aa EE Ii; 8 Aa Ee Ii; 2 AA ee Ii; 4 Aa ee Ii; 2 aa EE Ii; 4 aa Ee Ii; 2 aa ee Ii. 

The problem of the distribution of the plaints among these three 
groups may be solved by an examination of the progen}’' in F3. It is clear 
that the plants of groups i and 2 will produce exclusively bearded and 
beardless plants respectively, whereas those of group 3, in accordance with 
the Mendelian laws, will give mixed progeny composed of both entirely 
bearded and semi-bearded forms. The results of an analysis of F^ were 
as follows: 


Composition of the l\ generation. 



, Number of plants 

1 Percentages 


found 1 

ailculatcd 

ftmiul 

calculated 

Group I. 

69 

80.25 

0,9 

I 

Group II. 

88 

80.25 

l.I 

I 

Group III. 

164 

160,50 

2.0 

2 

Totals . . , 

nt 

rit.u 

4.0 

4 


There is, therefore an almost perfect agreement between the figures 
found and those calculated. 

It has already been shown above that of the 16 hybrids of groups i 
and 2 of the F^, 4 liybrids of each group {i. e. remain constant even in 
the F3; these, are: AA EE ii, AA ee ii, aa EE ii, aa ee ii, (group x); AA EBII, 
AA ee II, aa EB II, aa ee II (group 2), whereas, on the contrary, no plant 
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of group 3 remains constant in the F3 owing to the presence of the factor 
1 as a Ixeterozygote. Experiments on this subject gave the .following 
results: ■— 


Group I 
(69 individuals) 

Gioup II 
(88 individuals) 

Group III 
(164. individuals) 

Number of constant individuals 

Number of constant individuals 

Number of constant individuals 

found 

calculated 

found 

calculated 

found 

calculated 

21 

r 7 .. 5 (-^) 

1 

1 

23 

. (=?) 

0 

0 


CoNCi/USiONS: — i) Three factors A, E, I, are concerned, of which the 
first two are found in the bearded parent Kinukawa, and the third in the 
beardless parent Noghenasi. Even in the absence of these three factors 
short median and lateral awns may be formed, but in the presence of A or E 
the awns are longer and, in the presence of both at the same time, the awns 
may be as long as those characteristic of the variety Kinukawa. 

2) The factor I is inhibitory; when hymozygous it suppresses the 
lateral awiis, but does not entirely prevent the formation of median awns, 
which are sometimes found even in the beardless Noghenasi plants of the 
formula aa ee II ,* when heterozygous, it produces a great variety of lateral 
awns, sometimes even on the same ear. 

3) The great differences in the length of the awns is due in particular 
to combinations of the two factors A and E. 

409 - ^^Reggiano Maize”, A New Variety of Early Dwarf Maize Obtained in Italy 

by Hybridisation and Selection. — Succi, a., in te stazioni Sperimentali ngrane lialime, 

Vol. If, Pt. 9-10, pp. 401-433. Modena, 1917. 

By continual hybridisation and selection work the author has succeeded 
in fixing and propagating a new type of early dwarf maize, called reggiano 
maize ”, which is much earlier and a better cropper than that used as 
original material. This original variety, obtained from seed imported from 
America, has been cultivated since 1894 in the province of Bologna, and since 
1897 Reggio-Emilia, the only selection being that of the best ears. 

The author describes experiments carried out by him at the experi¬ 
mental fields of the School of Agriculture of Reggio-Emilia, taking into con¬ 
sideration the following characteristics: •— 

Yield, earliness, length of culm, height of insertion of the ear above the grotmd, total 
imtnber of intemodes, niimber of internodes below the ear, length of ear and of peduncle, nttm- 
ber of rows of seed per ear. 

Of the ears selected since 1912 from the early-flowering plants, numbers 
3 and 7 gave the best results, owing to the stability of their characters. In 
the present hybridisation experiments possible reversion to unknown types 
which took part in tib^e preceding natural crosses is avoided. 

[4e8-4«»] 
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Data obtained in 1914: averages of 10 culms. 



Crossings made in 1914 


3 9 X 7(5 

7 9 =< 3(5 

Eengtli of culm, iu centimetres. 

0,83 

0,8 r 

Height of insertion of car, in centimetres. 

0.23 

0.28 

Toj;al mimbcr of internodcs... 

7.22 

7.12 

Number of iiilernodes below the ear. 

3.55 

3.60 

Tycngth of ear, in centimetres. 

17.33 

16.37 

Eength of peduncle, in centimetres. 

9.44 

1340 

Number of rows of grain j er ear. 

14-70 

15.25 


The characters are not constant only in the products of the reciprocal 
crossings 3 5 7 9 X3c? » plants resulting from self¬ 

fertilisation, so that, by a suitable fusion of the characters of the parent 
plants, another tyi>e — ''reggiano-maize'' —stable, homogenous, and really 
superior, tends to separate out. 

Below is a summary of the methods adopted by the author to intensify 
still more the selection of this new type starting from the reciprocal 
crossings 3 ? X 7(5 7 ? X 3(5 • 

A. — Sowing, —• i) Isolate the experimental fields with protective belts 
so as to prevent cross-fertilisation, using, to form these belts, giant Caragua 
white maize, which usually flowers a month later than early dwarf maize. 

2) Sow on one line only the seed from each ear. 

B. — During growth. — 3) Suppress sterile plants before the opening 
of the anthers, 

4) Castrate the male flowers, not only of all the plants to be used for 
hybridisation, but also of all weak plants, or those higher or later than usual. 

5) At the time of flowering mark the best plants, choosing those 
which are earliest and strongest. 

C — At harvest and for the harvested crop. — 6) At the time of 
harvest choose the earliest, strongest platits, most rich in ears, normal and' 
without disease (about 5 feet long, with 8 internodes). 

‘ 7) Choose the ears:—tas) inserted the lowest, i, e. at 9,82 to ii inches 

from the ground at the 4th. node; b) with a peduncle about 6 inches long; 

c) the thickest. 

8) Keep the ears enclosed in their sheath for a few days. 

9) Remove the sheath and choose the ears which:—^2) are thickest; 
b) ate most typical; c) are fullest, with well-pimped grain at the top; 

d) have the most regular rows ; e) have the most numerous rows ; /) show 
the best characters as regards number, size, colour and fullness of grain. 

10} Choose the grains on the ears, discarding: — a) those of the tip 
and the base; b) the most irregular; c) the more or less aborted, often 
found between normal grains or those above the normal. 

The new t3rpe obtained by these methods from seed imported directly 

[ 400 ] '* 
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from America belongs to the species A ZeaMays Boiiaf., Class I: early maize, 
group a : yellow maize. Its characteristics are: — 

1) lyong culm, averaging 3.28 to 3.60 feet, between the first non-rooted 
node, on the level of the ground and the joint node of the peduncle of the 
male inflorescence. Total length of the plant about 4.92 ft. 

2) ISTuinber of internodes : — 8 to 9. 

3) Number of leaves: — 9 to 10, with strong and well developed 
blade, sheath thick, causing a marked thickening at the level of the nodes. 

4) Ear normal, joined at the 3rd. or 4th. node, at 9,82 to ii inches, 
above the ground, with peduncle about 3.93 to 5.90 inches long ; bare ear, 
about 6.68 to 6.86 inches long, slightly conical, rounded at the tip. 

5) Grain a fine, bright yellow, arranged in 16 to 18 rows, weighing, 
on an average 40 gm. per hundred. 

6) Rachis, firm. 

7) Yield, slightly inferior to that of Agostano maize (63 % cwt. 
per acre as compared with 66 cwt. for the latter, according to Bendaistbi 
of the Modena Agricultural Station). 

8) In the normal climate of the province of Reggio-Emilia, the new 
t3rpe, sown at the beginning of May, flowers in the second half of June, and 
ripens at the end of August. 

Cultural tests made in 1912 to compare the new selected t3^e with the 
original variety (seed from Bologna) confirmed the marked superiority of 
the new one as regards shortness and earliness; its height is only 5 feet as 
compared with 6 for the other, and it ripens 15 days earlier. 

410 - The Improvement of Cotton by Selection, in India. — Bulletin of the impenar 
Institutef Vol. XV, No. 2, pp. 140-177. I/Ondoii, April-June, 1917. 

Selection exf^eriments with cotton have been carried out for several 
years in many of the Agricultural Stations in India, and are still being con¬ 
tinued with important results. 

Central Provinces and Berar. — Selection is carried out at the 
Sindewahi (Chanda District, Central Provinces) and Akola (Berar) Agri¬ 
cultural Stations. The following cottons are grown: 

Au American upland c<jtton called ** buri 

The native cotton bani ” {Gossypium inMcum)> 

The native cottons, *' Jari which include a mixture of races of Gossypium neglectum 
namely, rosm^ cutchica^ mulvensis and vera. 

A selected line known as k 7. 

A number of hybrids, amongst them bani X I'osea, bani X mathio, bani X deshi Lahore 
(this last is a white-flowered variety introduced from the Punjab). 

Of all the cottons studied, rosea gives the best yield, and is now grown 
over 700 000 out of the 4 750 000 acres under cotton in the Central Pro¬ 
vinces. In 1914-15 it gave a profit exceeding that given by ordinary cot¬ 
ton by 21S. per acre. The yields of lint obtained from the several varie¬ 
ties at Akola in J916 were : 
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Varietj? 


lybB. oC lint per acre 


Cnssypitim ncgUctum rosea . 

5 ) )) culchica . 

)) » 7nalveiists . 

» )) VCfO, . 

^augor 3ari. . 

Berar jari. 

tturi. 

Bani. 

Baiii X cleshi I^ahore (Sindew alii cross). 


267.5 

255-9 

190.4 
171*0 

247.6 

172.4 
iSo.i 
148.8 

184.5 


Punjab. — The experiments are being carried out at Tyallpur with 
American, Egyptian, and Cambodia cottons,butonly the American varieties 
have given positive results, and many pure lines have been isolated from the 
varieties acclimatised at Tyallpur. Of these 4F is distinguished by the 
quality and yield of its lint and by its resistance to insect pests. In 1914-15 
2 000 acres were sown with this variety, and it is hoped that in time it will 
replace entirely the ordinary American cotjton of the district. 

The native cotton of the Punjab, known as '' desi consists of 
a mixture of varieties of the three species Gossypium sanguineum, G. 
indicum and G. neglecium. Several main types have been isolated by 
selection, but they are all inferior to American cotton. Mention may be 
made of a form of G. sanguineum, which gives good yields, and is grown over 
1 450 acres in the I/yallpur district. 

Bombay. — Selection, carried out at the Mirpurkhas Farm, Sind, 
deals particularly with the Mitafifi {Egyi:>tian), Sindhi (indigenous) types 
and several improved American Upland cottons with very long lint. 

All the samples examined at the Imperial Institute in 1912-13 were 
of good quality. In a .few cases only (Toole’s, Griffen, and Black Rat¬ 
tler) was there a little irregularity in length or strength, but tliese defects 
might be removed by acclimatation and systematic selection of seed from 
the best plants. 

Bukma. — The native cottons of Birrma are, on the whole, of poor qua¬ 
lity, but some of the vStraiUvS have a fairly long staple, and are equal in value 
to the best Indian cottons, and only a little inferior to middling” Ameri¬ 
can. The most widely cultivated variety in the dry, central tracts of 
Burma, is ** wa-gal 4 ”, or ” wa-pyu ”, which supplies ^4 of the total produc¬ 
tion of the country. Then come ” wa-ni ”, with red fibre, grown on a small 
scale for local use where' ^ wa-gal^'' is cultivated, the two being often mixed; 
” wa-gyi ”, a perennial cotton with white fibre, grown to a small extent in 
Myingya:n, Thayetmyo and Minbu; ” thinbaw-wa ”, a form of Pernambuco 
cotton grown in the Amherst district. From the wa-gyi and wa-gal^ va¬ 
rieties have been isolated lines with specially high ginning yields. Native 
cotton is inferior to Cambodia cotton obtained from Madras and now being 
grown in several districts. 

















CEREAI. AND PUI.SH CROPS 


445 


411-1116 Effect of Selection on “ Kumpta ” Cotton and on the Quality of Its Fibre, 

in India. — See No. 410 of this Review, 

412 - Yields of Different Varieties of Maize in Illinois. -burlison, w.i^.and allyn, 
0. M.jhithe University of Illinois Agricultural Experiment Station, BuUcfin No. 191, 
pp. 4 og- 4 S.i, IX Tables. Urkiiia, JlliiioivS, August, iqiO. 

The experiments described were carried out during 15 years, chiefly at 
Dekalb (Dekalb county), Urbana (Champaign county), and Fairfield (Wayne 
county), Illinois, and are still in progress. 

The climatic conditions in the different parts of Illinois vary greatly. 
The rainfall in the north is 33,64 inches per annum, in the centre, 35.76 
inches, and in the south, 40.25 inches. The average length of the growing 
season is 166 days in the north, 173 days in the centre and 188 days in the 
south. The soil in which the experiments are carried out is brown silt 
loam at Dekalb and Urbana, and grey silt loam on compact clay at Fairfield. 
The fields have, for the most part, been regularly supplied with phosphate 
‘rock, limestone, and either farm manure or crop residues. The methods 
Used are those adopted by the leading maize growers. 

Northern Illinois. — The experiments were started in 1903 at 
Myrtle (Ogle county), transferred in 1905 to Sycamore (Dekalb county), 
and, since 1906, continued at Dekalb. The rotation at Dekalb was maize, 
maize, oats and clover, The varieties tested were Riley’s Favourite, 
Reid’s Yellow Dent, Funk’s 90 Day, Teaming, Goldmine, Pride of the North, 
Boone County White, White Superior, Western Plowman, Champion White 
Pearl, Silvermine, Golden Eagle, Fatmei’s Interest and Lockwood’s Yel¬ 
low Dent. Western Plowman invariably gave the highest yield with the 
exception of Will County Favourite, growm for tw’o years only, and the same 
variety by origiti. The other high-yielding varieties .grown for a minimum 
of four years arc m order of yield, Riley’s Favourite, Griffith’s Early Dent, 
Reid’s Yelkw Dent, Hccker’s Red and Funk’s 90 Day. 

Central Illinois. ■— The trials reported from Urbana have been in 
progress sinoi 1901. The rotations werei) maize, maize, oats and clover; 
2) wheat, maize, oatcj ami clover; 3) combination rotation of alfalfa, maize 
potatoes and soybeans. Of the 17 varieties tested, Reids’ Yellow Dent 
gave the highest yield of any grown for a minimum of five years. Very 
good yields were obtained with Boone County White, Champion While 
Pearl, Learning, vSilvermino and Riley's Favourite, while Golden Eagk, 
Farmer's luterest, Johnson County White and Beatty’s Yellow proved 
highly satisfactory. 

Fifteen varieties were also tested at Decatur, Auburn, Mattoon and 
Sibley. In these trials Reid’s Yellow Dent was out-yielded by three varie¬ 
ties. — Funk’s Yellow Dent, Farmer's Interest and White Superior — but 
the difference was not marked, and the varieties only tested for two years. 

Southern Illinois. — The tests weie started in 1906. The highest 
yields for a minimum of four years were obtained with the following vpie- 
ties in the order given: — Funk’s 90 Day, Reid’s Yellow Dent, Perrine’s 
White Eearl and Chinese Poor Land. Sutton’s Favourite, vStrout's Red, 
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Will County Favourite and Western Plowman, though grown for one year 
only, promise well. 

Experiments were also made on untreated land at Fairfield. They gave , 
the expected results; i. e, varieties grown commonly in souther n Illinois 
adapted to the soil out-yielded those which gave the best results under less 
unfavourable conditions. In these trials Champion White Pearl, Penine's 
White Pearl and Easterly's White varieties gave the highest yields for the 
three years 1911-1913, 

The bulletin concludes with a brief history of certain varieties of maize. 

413 - A New Early Variety of Dwarf Maize, Obtained in the Province of Reggio- 

Erailia, Italy. — See No, 409 of this Review, 

414 Indo-Chinese Rice.— CapuS, 0 ., in AnnaUs de Gco;traphie, Year XXVIT, No. 145, 

pp. 25-42. Paris, January 15, 1918. 

The methods of increasing the production of rice in Indo-China and of 
improving its quality are discussed. The different varieties grown (“ Gocong 
or Kadong ”, Baixan ” and Vinhlong ” or '' Eongho ”) should be 
sorted, both for milling and for exportation. The selection of seed is pre¬ 
vented by the hold of the Chinese over the rice trade. The Chinese buy the 
rice in small lots, which they mix for sale. The only method of opposing this 
.practice would be by founding European factories which would insist on 
sorting when buying. 

At the exhibition organised in 1911 by the Colonial Institute of Mar¬ 
seilles were 796 samples of rice from Cochinchina, together with informa¬ 
tion on their origin, yield per acre and weight of grain per brshel. An inves¬ 
tigation into the commercial value of the hulled rice showed that, besides 
very many valuable varieties, 14 at least, qualified as very valuable, were 
particularly mentioned because of their commercial qualities. The value 
of the white rice of 19 varieties was stated to be equal to those quoted at 
los. to I5.s\ per cwt. 

Special stress is laid oni) the usefulness of improving the quality 
and yield by the choice of seeds from the best native varieties (a method 
superior to the introduction of good foreign varieties, for this ivS often difficult 
and the introduced varieties degenerate rapidly); 2) individual selection; 
3) the use of pure and pedigreed Hues ; 4) the improvement of the crops. 

Cochinchina produces annually over 2 million hietric tons of paddy on 
3 706 650 acres of rice fidds. If an increase of 20 % of the present yield 
were obtained, the annual gain would be 400 000 metric tons, representing 
a value of about £ 158 590. The annual production of about 5 million 
metric tons of the three rice-growingcountries of the Union (Cochinchina, 
Cambodge and Tonkin) would increase by about i million tons, worth, at 
the normal local price of paddy, £ 396 500. 

415 - The Composition of the Potato Plant at Various Stages of Development.— 

Ramsay, J. T. and Robertson, W, C., in The Jourml of the Department of Aurkulture of 

Victoria, VoJ, XV, Pt. 2, pp. 641-655 4 - 2 Melbourne, November, 1917. 

Object of the experitimi, — Ths experiment was earned ottt to deter¬ 
mine,: —i) the rate of assimilation of food from the soil; 2) the relative 
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proportion of each of the principal elements contained in the plant at 
various stages of its growth. 

Method. — The crop was grown in synthetic soil composed of 13 parts 
Carmm sand, 2 parts clay loam surface soil and 1 part well-rotted farmyard 
manure. When well mixed its composition per 100 000 parts was, nitrogen 
103, phosphoric acid 22, potash 82, lime 201, magnesia 55. It was put in 
small 18 X 18 X 18 inch hardwood boxes, each of which held 130 lbs. of 
soil. The potatoes were planted 4 inches below the surface, and the boxes 
placed in the ground, their top being practically level with the surface. 
Care was taken to ensure good draining and the plants were well 
watered. Each box received as fertiliser: — superphosphate % oz,. 
ammonium sulphate i oz., dried blood i oz., potassium sulphate oz. 
The potatoes w^ere planted on December 17, 1916. All the potatoes were 
of the Up-to-Date variety and their average weight was 75 grams. When 
the plants emerged a top dressing of oz. of sodium nitrate per box was 
applied. Eater each box was mulched with buffalo grass [Buchloe 
dactyioides) cuttings, and the surface soil was kept loose throughout the 
period of growth. 

Harvests. •— The harvests were at intervals of approximately one month 
(see Table i). The total period of ripening was 124 days. Care was always 
taken to collect the whole plant without damaging or tearing the root. 

ResuHs. — The results were remarkably uniform in the duplicate sets 
from each harvest, they are summarised in the following tables. 

TOTAn DRV MATTDk IN THE PTANT. 


^ TABiyE I. — Yield of dry matter at various stages of gronth. 


Date of harvest 

Grams of dry matter 
per plant 

Dry matter per acre 
(12 000 plants per acre) 

Haulm 

Tubers 

Roots 

Total 

Haulm 

Tiibers 

Roots 

Total 

j 





lb. 

lb. 

lb. 

lb. 

1st. (January 20). . . . 

49.41 

344 

6.29 

59.14 

1 1741 

I 2 I 

221 

2 072 

end. (Februaty 23) . . . 

15B.90 

I47.XO 

14.32 

320.32 

5^00 

5 184 

504 

II 288 

3rd. (March 26). 

21:9.50 

352*35 

15*31 

587.16 

7285 

12 418 

539 

20 692 

4th. (Match 30). 

213.00 

4234Q 

10.70 

647.10 

6506 

14921 

377 

I'll 
Si II 


Tabee II. — Approximate acre green weight of potatoes at the different 

harvests. 

ist. izud, 4^^-' 

tons cwt qrs, lbs. tons cwt. qrs. lbs. tons cwt. qrs. lbs. tons cwt. qrs, lbs. 

Weigt of tubers 

per acre . . , o 406 8 13 2 8 20 15 3 * 4 24 18 3 o 








STARCH CROPS 


448 


Tabi^B III. Approximate percentage production. 




Harvest 



Root 

% 

Haulm 

% 

Tuber 

% 

ist. . 





1 

1 

II 

S3.5 

5.8 

2iad, . 




. . . 

3*5 

42 

55*0 

3 td. 





0*3 

23 

77.0 

4th. 

. . . . 




— 

— 

100.0 


Table IV. — Analysis of seed sets at various harvests. 



Aveinge 
weight 
of dry 
matter 

Nitrogen 

Phosphoric 

acid 

Potash 

Lime 

Magne¬ 

sia 


gm. 

% 

gm. 

% 

gm. 

% 

gm. 

% 

% 

Original set . . . 

14*95 

I 35 

0.20 

0.32 

0,048 

2.84 

0.42 

o.icf 

0.15 

At 1st. harvest, . 

12.17 

0.70 

0.09 

0.29 

0.035 

4 -X 3 

0.50 

n. e. 

n. e. 

At 2nd. » . . 

9.61 

1.52 

0.12 

0.28 

0.027 

4-75 

0.45 

n. e. 

n. e. 

At 3rd. » . . 

5.80 

1*75 

O.IO 

0-33 

0.020 

4.90 

0.28 

n. e. 

n. e. 

At 4th. » . . 

4.70 

2,04 

O.IO 

0-43 

0.022 

5-3:5 

0.24 

n. €, 

11. e. 


n. e. “ not esiimated. 


The results iu these tables show distinctly that the potato plant does 
not develop in a uniform manner throughout the period of its growth. The 
development of the root practictilly ceases at the end of the second month 
when 93% of the root ate already formed. The development of the haulms 
ceases after the 3r(l, month ; only the tubers continue to grow during the 
4th. month. Ditring the xst. month the plant produces 9 % of its total 
dry matter, 50 % during the 2nd., and gx % during the 3rd. Thus the life 
of the potato really includes three c5^cles—preparation (it is here the plant 
needs assistance), production, maturation. 

The results obtained by the authors agree with those obtained by H. 
WmPARTH and H. Romer at the Ducal Agricultural Station at Bernberg, 
Anhalt (Germany), in i903“Xgo4. These workers carried out experiments 
on a much larger scale to determine whether, during growth, the potato 
plant returns part of its food to the soil. 

The principal results may be summarised as follows: — 

i) The 3 essential plant foods — nitrogen, potash and phosphoric 

urn 
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Tabtp. V. — Chemical composition of the potato plant at the different 
harvests [total dry matter) 


Harvest 

Composition, per cent. 

Yield ill lbs. per acre 
• (12000 plants per acre) 

Nitro¬ 

gen 

Phosphoric 

acid 

Potash 

lyime 

Magne¬ 

sia 

Nitro¬ 

gen 

Phosphoric 

acid 

Potash 

lyimc 

Magne¬ 

sia 


* Haulm. 

ist. . 

4.82 

1.02 

7*15 

1.69 

1-25 

.62.9 

13*3 

91.7 

22.1 

16.3 

2ud. . 

3-91 

0.93 

6.23 

1.62 

1.08 

164.2 

39.0 

261.7 

68.0 

45-4 

3rd. . 

2.47 

0.36 

4-58 

2.18 

1.16 

143*3 

20.9 

265.7 

126.5 

67.3 

4th. . 

1.99 

0.33 

3-74 

2.33 

I.I4 

112.2 

18.6 

210.9 

I3I.4 

64.3 


I ' ubars , 

ISt. , 

1.98 

0.97 

4.65 

0.15 

0.22 

1.8 

0.9 

4.2 

0.14 

0.20 

2ni’. 

1.79 

0.82 

2.98 

o.xo 

0.14 

69.5 

31*9 

1x5.8 

3*90 

5-40 

3rd. . 

1.68 

0.66 

3.08 

o.n 

0.19 

156.4 

61.5 

286.9 

10.20 

17.70 

4th. . 

I.go 

0.69 

3.20 

0.15 

0.20 

20^.9 

77*4 

358.9 

16.82 

22.40 






Roots. 





ist, . 

2.60 

C.75 

3-70 

1.30 

0.76 

4*3 

1,2 

6.0 

2.1 

1,25 

and. . 

2.02 

0,83 

2.12 

1.27 

0.66 

7.6 

3.2 

8.0 

4.8 

2.50 

. 

1.72 

0-35 

1.52 

1.40 

0-73 

6.0 

1.4 

. 6.0 

5*7 

2.90 

4 th, (*) 

1.88 

0.40 

0.82 

I.3I 

0.71 

5*3 

1.1 

2.3 

3*7 

2.00 






Whole 

plant. 




ist, . 

4.22 

0,99 

6.53 

1.5 

I.IO 

69,0 

15.4 

102.0 

24.3 

17.8 

2nd. . 

2.85 

0.87 

4*55 

0.9 

0.63 

241-3 

74.0 

385.4 

76.7 

53*3 

3rd. . 

1.97 

0.54 

3.60 

0.9 

0.36 

306.7 

83.8 

558.7 

142.41 

88.8 

(*) 

1,86 

0.56 

3‘32 

0.9 

0.52 

319,0 

97^0 

573-0 

I 52 ,Oj 

90,0 


*** Owing to tac ailvauctid stage* Ucooiupjaiuon dii'iicuity was experienced m collectxng 
all the roots at the 4th. harvest. The loss was about 30 %, which would make the analytical 
figures obtained from the 4th, harvest of the roots about equal to those obtained from the srd. 


acid — once absorbed by the potato plant are utilised, no migration 
from the plant to the soil taking place. 

2) The critical period of growth is the first 6 to 8 weeks. 

3) The greater part of the prosphoric acid enters the plant at the early 
stage of growth, concentrating in the haulm, and then playing an import¬ 
ant part by migrating to the stolons for tuber formation. 

4) Potash and nitrogen play a consistently even part throughout, 
the growing period. 

5) Practically the whole of the root development takes place during 

the first 2 months. , 
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Tabi,b VI. — Plant-food ratio in the roots at the different harvests. 


1 Phospbonc 

^Nitrogen ^ 

j 



Harvest I 


Potash 

I 4 me 

Magnesia 

1 acid 




Maitim. 


isl. 

I 

4*7 

7-0 

. 1-6 

1.2 

2iid. . . . 

I 

4.2 

6.7 


I.I 

. 

I 

6.8 

12,9 

6.0 

3-2 

4th. 

I 

66 

II.3 

7.0 

3*5 



Till 




isl. . . . 

I 

2.0 

4.8 

0.15 

0.2 

2nd . 

I . 

2,2 

3.6 

O.T 

0.2 

Srd. ..... 

I 

2*5 

4.6 

0.2 

0.3 

4th. , . . ; 

I 

2.3 

4.0 

0.2 

0.3 



Ro‘ 

o!s. 



ist. 

I 

3.5 ' 

\ 

5.0 i 

1.8 

I.O 

and . 

I 

2.4 

2.5 

15 

0.8 

3rd. . 

I 

5*0 

4 4 

4.0 

2.0 

4tli. 

I 

4*7 

2.0 

3*3 

1.8 


Tabx ^15 VII, — Solnhle plant-food in the potato haulm at the different harvests. 


Hiirvest 

Nitrogen 

1 Phosphoric acid 

Potash 

% 

soluble 

of total 
ill plant 

% 

1 soluble 

of total 
in plant 

1 1 

% 

soluble 

% 

of total in plant 

isl. 

1.55 

32 

0.81 

80 

7*13 

HO (approx) 

2 ixa .... 

0.80 

20 

0,67 

72 

3-34 

86 ( » ) 

3rd, 

0.77 

30 

0.27 

75 

4.50 

100 ( » ) ‘ 

4tli. 

0,42 

21 

0.27 

80 

3-54 

100 ) n ) 


(>) Hatilm development is most active during the first 2 months. 

7) The amoitnts of lime and magnesia assimiktecl by the potato plant 
seem to bear a definite relation. 

8) The very young potato tuber is richer in phosphoric acid than the 
semi or mature tuber. 

9) Phosphoric acid and nitrogen present in the seed set are largely 
utilised for sprout formation (25 % for the former and 50 % for the latter). 
Potash, apparently, is not utilised directly. 

10) The results of the experiments taken collectively show that 
the plants must be manured during the first month. 

ix) Potatoes can be grown on poor sandy soil provided that available 
plant-food in the form^of artificial fertilisers and farmyard manure are judi- 

[415] 
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ciously applied. In such cases the quantity and quality oi the produce may 
may be favourably compared with that from the best potato soils. 

12) The value of the dried haulms and roots may be compared to 
farmyard manure in favour of the dried haulms, i ton of nhich supplies 
3 times as much nitrogen and phosphoric acid, and about 10 times as much 
potash as I ton of farmyard manure. 

13) The composition of the potato tuber under experimental condi¬ 
tions may be influenced in so far as the phosphoric acid content is concerned. 

14) During the growing period the potato plant utilises phosphoric 
acid, nitrogen and potash, in the proportion of i, 4, 6, i. e. 1 part of phos¬ 
phoric acid to 4 parts of nitrogen to 6 paits ot pota^h. 

416 - Methods of Applying Fertilizer to Sweet Potatoes. — * durst, c. b., in the Uni¬ 
versity of Illinois Agricultural Experiment Station, Bulletin No. 188, pp. 268-278, 2 Figs., 
6 Tables. Urbana, Ill., April, 1916. 

Fertiliser experiments with sweet potatoes were carried out during the 
five years 1910-1914 at Anna, in Union County, the most important sweet- 
potato growing centre. Eight plots, each 66 X 20 feet, were used; two of 
these .(plots i and 5) were control plots, three (plots 6, 7, and 8) were fer¬ 
tilised under the ridge, and three (plots 2, 3 and 4) weie fertilised broad¬ 
cast, each with:— i) home mixed fertilisei (2 parts by weight of steamed bone, 
with 12.5 % phosphoius, 2 parts of dried blood, with 14 % nitrogen, and i 
part potassium sulphate, with 42.5% potash); 2) 640 lbs. manure, contain¬ 
ing 10 lbs. nitrogen, 3 lbs. phosphorus and 8 lbs. potash per ton ; 3) 16 lbs. 
of steamed bone. 

The potatoes harvested were graded according to the local method 
intotabl^'" potatoes (I’^inch or more in diameter, of good shape), ** seed' * 
potatoes (of good shape and rather smaller than the first class), and** strings'" 
(deficient in size and shape). The average yields obtained were : — 


Plot 

Table potatoes, 
bushek pet acre. 

Seed potatoes, 
bushels per acre. 

Strings 

% an weight of table potatoes 

I 

7C.07 

35-17 

- 

, 24-29 

2 


33-32 

20.93 

3 

1 106,42 

33-82 

20,74 

4 

i* 89.57 

33-51 

1 20.57 

5 ; 

So.qG i 

30-03 

26.57 

0 

103,28 ! 

29.12 

25.41 

7 

1 1.S0.92 

28.15 

19.26 

8 i 

100,79 

3.3-38 

20.76 

1 


As the price of sweet potatoes varies according to the season in which 
they are marketed the results given have been based on two set prices 
i) 50 cents per bushel for the table grade and 25 cents per bushel for the 
seed grade ; 2) 75 cents per bushel for both grades (price of stored potatoes). 

All the fertilised plots gave higher unit yields than the control plots, 
but only manure and steamed bone under the ridge gave a sufficiently great 
increase to bring in any appreciable profit when the cost of the ferdliser 
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and the elements left in the soil are token into account. All the treatments 
supplied more of-the elements for which they were used than was removed 
by the crop, Manuie applied under the ridge not only gave the highest net 
returns, but also left moie feitiliser value in the soil than any of the other 
treatments except manure broadcast. Manure also leaves considerably more 
organic matter in the soil than does any other fertiliser, 

Conclusions. — All the fertiliser treatments tested in the experimentvS 
increase both the unit yields and the percentage of table potatoes. With 
the possible exception of the home-mixed fertiliser, higher percentages of 
table potatoes are produced when the fertiliser is applied under the ridge 
than when it is broadcast. WHien consideriiig the advisability of any of 
these treatments, the prices likely to be received foi the crop should be taken 
into account, as the higher these are, the greatei is the piofit made on the 
fertiliser. 

A large proportion of the fertilised remains in the soil for the next crop. 

FouAOE CROPS, 41? “ Giasses and Other Fodder Plants of Victoria, Australia. — audas, j. w., in The 

MEADOWS Journal of Ihe Deparimenf of Ai'/icultufc of Viefnria, V« 1 . XV, Pt. 12, pp. 711-723, 

AND PASTURES 3 Tobles, 3 Figs. Melbourne, December, iqi 7, 

Native fodder grasses. — The native grasses of Victoria belong to 
136 species, divided among the following 49 genera: — 

Panicum, 15 species; Chamaemphts, 2; hachne, i; OpUsmenus, 1 ; Sefaria, 4; Spi- 
nife% 2; 1 ; Neumolme, 3 ; Zoysia, i; Impemta, i; Pollinia, 1 ; Leptunu^ 2; Hmav^ 

tlirkf I; Andfopoiioni 8 ; ClwysopotfOKt 2; Sor§hmtf 2 ; AntMstim, 3; Alopecnnts, i; Tctrah 
rhena, 3; Microlama, i; Hiemhloe, 2; AfistUa, 6; Sfipn, 13; Dkhelachncz ; Pentapopn^ i; 
AmpMpoypn, 1 ; Pappophorunii 1 ; Sporobolus, 3 ; Asirosik, 3 ; Dijeuxia., 7; Jksclmmpsia, i ; 
Trisdum, 1; Anisopo,:>onf i; Dmilhonia^ 6; Cynodon, 1; ChloHs, 2; Elcusinc^i ] Po<?, 4; 
Glyceria, 5; Diplachne, 2; Trioidia, i; Dhiichlis^ i; Bromiis, 1; Rfa^ymfis, 7; Elyfhrth 
phorns, i; Trirhaplns,!; A^fimpyron, 3; Aritndo, i. 

All are fairly well distributed throughout the state. The most valua¬ 
ble and nutritious grasses amongst them are 15 species of Panicum, 8 of 
Amhopoffon, 7 of Deyeuxia, 7 of Em^rosHs (some of which are remarkable 
for their resistance to drought), 4 of Glyceria, 2 of Anthislirk, 2 of Chloris, 
2 of Diplachm, 4 of Poa (one of which might be used for the manufacture 
of fibre), 3 of Sporoholus (one of which could be used in paper-making). 

Ou the other hand, there are a large number of mulesirabk grasses, 
covering, in some places, a wide area, depreciating its stock-carrying capa¬ 
city, They arc: — 

Siipa ; S. Ilavmcns; S. tmil/oHa; S. ermophik; S. nekcea; S.LucIh 

mtmni; S. (icmiliaia; S, McAlpinc\\ S. lituelkn; S. smibarhata; S. pubcscens; S. arisik 
l/iiimis; S. $cabm; Anstida armaria; A. Behritma; A, Uplopoda; A. va^ams; A. ratmm; 
A.Mlycina; Triodia irrilanSf til's last chicily on account of its sharp-po’nteilleaves. ^ 

Native pasture grasses : — 

Andfopo^^m per turn, pHted grass; A. afjink, crowti beard grass; A, rcfracHiS, tur¬ 
pentine grass; .4. seriem, sTky blue grass; Ai^ropyrmn scahrunh common wheat .grass; Anthis^ 
Urn imberbis, kangaroo grass; Chhrk trumaki wlaUmiU grass; C. acicukrkf lesser star grass; 
Cymdon 'OmiyUn^ Tmlinn couch grass; Xknflmia penkUl^a, Walkiby grass; DicMmhm 
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''finiiia, long hair plume grass; Eleusine cntciata, finger grass; Ero^ro&tis Brownh, common 
love grass ; E. pilosa, soft love grass ; Microlncna sfipnidcs, weeping grass; Panicum decom-^ 
pimtum^ umbrella grass; P. divaricathsinuim, spider glass; P. hairy panic grass; 

P. ^racilc, slender paire grass; P, Icucnphacum coUony pan’e grass; P, Mtlclidli, spreading 
panic grass. 

Native grasses for moist soies : — 

Glycena fhtilans, mmina grass; 0 . Fordcana, sweet swatup grass; G. rami«cm, baiiibiio 
grass; Hemorthrin compressa, mat grass; Imperafa arundinacca, blacly grass; Panicum mclan- 
tlmnum, black seeded panic grass; Arundo Phva^mites, common reed grn«is; Microloena sfi- 
poides, weeping grass; Tsachne mmiralis, swamp millet; Diplachnc fii^ca, brown beetle glass; 
Dajiflwnia nervosa, swamp Walliiby grass. 

Native grasses for dry soies : — 

AmpMpogon sty ictus, bearded h.QaL 6 .s; Anisopo^^nn aoenaccus, oat spear grass; Eolii-' 
nopogon ova^us,hxtPigQ.\iog^n\ss I Efap'ostislacunaria,M.‘x\\QC: love grass; Ncnracline Mitchd- 
liana, Mitchell mulga grass; Pappnphorum nigricans, nigger head, Pollinia fulva, browntop; 
Chi oris tyuncata, windmill grass; Elcusine crnciata, finger grass; Panicum effusum, hairy 
panic grass; P. pro!uturn, pallid panic grass ; P. decomposilum, umbrella grass. 

Native grasses for binding sands ; — 

Disiichlis mcirifima, salt grass; Imperafa arundinaceu; Festuca htloralis, coast fescue; 
Spinifex hifsutus, hairy spiiiifex ; Spoyohnlus viygimcus, Virginian reit-tail grass; Znysia pmi- 
gens, prickly couch grass ; Hemarthria compyessa ; Cynndnn Dactyl on. 

During spring and summer there is generally?- abundant, rich pasture, 
but the want of it is usually felt in winter. One of the most common ijrasses 
is Oanthonia penicillaia ; it is very nutritious and relished by all kinds of 
stock. AntMsiiria imberbis produces little seed, and it is advisable to remove 
stock from if during spring and summer; if this is done it grows sufficiently 
high to hide sheep, which like it very much. Stock willingly eat Imperata 
anmdinacea, which is also used forthatching. Panicum Crus-GaUi attains 
a height of 4 to 5 feet, and is most suitable for moist districts. Perennial 
are Pappophonm nigricans; EragrosHs Brownii ; Amphipogon strictus ; 
Panicum dimricatissimum (drought-resistant); P. gracile; Microloena $ti- 
poides ; Hermathria compressa ; Fesinca UUoralis ; P. durhiscidd (composition 
of grass dried at 212^ P: — soluble albuminoids, 0.44 %; insoluble albumin¬ 
oids, 3.94 % ; digestible fibre, 17.18 % ; woody fibre, 60.99 % ; soluble 
mineral matter, 4.01 %; insoluble mineral matter, 2.26%; chlorophyll, 
soluble carbohydrates, etc., 11.18 %; the grass contains 61.98 % of water). 

Native wint) fodder peants other than Gramineae : — 

Trigonella suavissima, sweet feiiugi'eek; Erodium cygmnim, blue Erodiitm; Geranium 
disscctum, cut-leaved geranium; Eavatera auslialholly-huck; Doucus hrachiMus,ixm- 

tral carrot; Planiago varia, variable plautain ; Lotas corniculatus, birdsfool trefoil. 

Bxotic fodder peants nattjraeised in Victoria : — 

Gramimsve : — There are about 05 species, many of -which are widely 
cultivated. The best are: — 

Duoiylis glomerata; Lnlitm perenne* Poa pratensis; Bromus unioloides; SorgJnmhale- 
pense; Phteum pratense; X^estuca elatlor; Alopecurus pratensis ; Cynosurus cristatus (drought- 
res’stant); Anthoxanthum odomtnmi Trisefum pratense; Paspalmn dilataDm ; AgrosHsalha ; 
Milium effusum (the two last for damp soils). 
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AnmofUla anmdimcea and Elymus arenarius are very useful for fixing 
sand; both arc refused by stock, but are excellent for thatching. 

ACCnMmSUD Xyl^GUMiNEA-E AND FODDER PLANTS OP OTHER FAMILIES; — 

Tnfolium upens^ T. hybndtm; P. praUnse] T. fragiferum] T. mupinatum; T. sub- 
krmneum] T, lomontosum; T. glomeratum; T, znematum; T. minus; T. pamflorum; 
T. pfommbens ; T. stnalum ; Msdicago saliva ; M. tribuhides ; M, maculata ; ilf. denticulata ; 
M. orbicularis ; M. scutdlata ; M. lupulim ; McUlotus alba; M. parviflora; Poteriwn Sanguk 
sorba; Plmitago lancculata; Vida saliva; Anthyllis vulneraria; Onobrychissaliva; Trigonella 
ortiithopioides, 

418 - Bokkara or SweetClover (Melilotas silba) in New South Wales. - brearwell, k., 

in The AgricuUuml Gazelle of New South Wales, Vol. XXVIII, Pt. 10, pp. 731 - 734 , i 

Sydney, October, 1917. 

The fact that Bokhara or sweet clover [Melilotus alba) is one of the most 
widely cultivated fodder plants in the United States, lead to cultivation 
experiments being made with it in New South Wales, on the Glen Innes and 
Yanco farms. It is generally a biennial plant, but, in the two districts men¬ 
tioned it flowered to a small extent during the first year, and seeded heavily 
during the second. The abundant flowers are very attractive to bees, 
which give a large yield with it. 

Trials at Glbn Innks. — Sweet clover, sown on September lo, 1915, 
in rows 2 ft. apart, on Vio germinated well (75 %) and made good 
growth during the dry spring and the summer. The main stem was not 
very high, but the secondaiy ones were numerous and long. From the first 
year th 5 spaces between the lines were completely ’filled, and there was a 
profuse yield of tender, but bitter, fodder. The winter frosts destroyed the 
aerial parts of the plants, but they grew again strongly in Spring On No¬ 
vember 20 the plants were 3 ft high, on January 20, from 7 to 8 ft. Ingh, and 
were setting seed well. The ripe plants are ■woody, and they should be 
grazed or cut for hay when still young. Horses, cattle and sheep will 
not cat it green. 

Trials at Yanco. — Comparative trials were made with American 
seed and seed bought in Austnilia. The first gave 6.4 times more green 
fodder than the other. Both are deep-rooters. 

The advantages of sweet dover are; — it is excellent for bees ; it eradi¬ 
cates weeds; it is a good green manure; it prepares the soil for lucerueby 
breaking it to a great depth with its roots and enriching it with the nodule 
bacteria essential to the growth of lucerne. Its disadvantage lies in the 
coumarin it contains, which gives it a bitter, unappetising taste. Opinion 
on this subject is contradictory, and it appears that animals eventually 
become accustomed to it and eat it willingly, 

FIBRE CEOFS 419 -The Selectlou of Kumpta Cotton in India. kottor, C.l. in Department of Agri^ 

culture, Bombay, Bulletin No. 84, pp. x-2. Poona, 1917. 

Practical advice on the choice of stock plants of the Kumptavariety 
is given. The plants should have the following qualities: — i) well-devel¬ 
oped stem with many internodes; 2) high ginning percentage; 3).pods 
withTong, fine, strong staple. The plants in'which the capsules open pre 
maturely should be removed as they give only little lint of low quality. , 
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The seed thus obtained should be sown in lines, all the seeds of one 
plant in one line. At the time of harvest the seed from the best line may¬ 
be distributed as selected seed.’ These simple methods, -which may be 
adopted by all growers, have already given appreciable results, as is seen 
below; — 



Yield per acre 

Ginning 

Value 


Kapas 

Cleau cotton 

per cent 

per candy * 

1 


lbs. 

1 lbs. 



Kumpta ” unselected . . . 

564 

148 

26.2 

335 nipces 

"Kumpta” selected .... 

612 

171 

28,0 

350 » 


* I candy = 784 lbs. — ** i silver rupee *= is. ^d. at par. 


It is seen that selected cotton is superior to unselected cotton both in 
yield and the quality of the product. 

42o~Ambarior Deccan Hemp, C&nnabinus L., in South Africa. — 

Pole-Evans, I. B., in The South African Journal of I ndustfieS) Vol. I, No. 3, pp. 198-208, 
6 Plates. Pretoria, November, 1917. 

Hibiscus cannahinus If,, known in the British colonies as Ambari Hemp, 
Deccan Hemp, Gambo Hemp and Bimlipatam Hemp, is called in South 
Africa “ the wild stock rose(i). Up to the present it has been practically 
unknown in this district as a fibre plant. 

The importance of the cultivation of this plant is pointed out, and the 
attention of farmers and merchants in particular is drawn to it. The 
botanical and cultural characteristics of the plant are described, and stress 
laid on the value and industrial use of the fibre. The results are also given 
of an examination made by the Imperial Institute of samples of Hibiscus 
cannahinus fibre grown in the Transvaal, and these results show it to be 
of good quality. 

The extraction of the fibre has been studied in the Botanical laborator¬ 
ies, Pretoria, and it has been shown that there would be no difficulty in retting 
it under South African conditions. The length of time required for immer¬ 
sion in water of a temperature varying from i8 to C. is from lo to 14 
days. A lo.yto 11.9% yield of fibre of excellent quality has been obtained. 

Before Hibiscus cannahinus can be recommended to growers for culti¬ 
vation it is necessary to make a further study of the plant and its fibre, to 
investigate the qrtestions of a market for it in South Africa, of the profit the 
grower may realise, and the best varieties to be grown, both as regards 
yield and the quality of the fibre. Such a study would require at least five 
years and careful investigation both in the field and in the laboratory. 
Hibiscus cannahinus does well in many parts of South Africa, and there 
appears^no reason why it should not give as good results there as in India. 

the 01* of Ercncix West Africa. {Ed.) 
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OIL YiELDixG 421 - Coiitrihution to the Chemical Study of the Nuts of Sanga-sanga ” or Ricino^ 

CROPS dettdroa —PiKR.u:Ris,iu the Annula dn Mmdc ooloniill dc Urn- 

si'ilh', Year XXV, Scries, 3, Vol. V, i)p. ^7-37. Paris, Marseilles, 19x7. 

The author (Keeper of the lielj^iaii Congo Miiseuin) has made a chemi¬ 
cal study ()f the mils of Ricinodeudyon alncminm Mull. Arg. (fam. hhiphor- 
biaceae), sent to him from (landa-Suudi (Ivower Congo), R. africanum is 
known as '' sauga-saiiga " in that country, “ cssaug" engucssang " or 
issangiiilain the French Cmago and Gabon, and iisa Sana ” in the other 
countries of west equatorial Africa, 11 is a tree some 80 to 100 feet high and 
10 feet round, with very spongy wood of poor quality, not even good enough 
for heating. Its mils are about the size of a hazel-nut and w^eigh from 1.250 
to 2.400 gm; with its extremely hard, black shell it will keep a long time. 

llie nut has a very wrinkled surface, and is composed of: — i) the 
shell (endocarp), very hard, black outside and milky white inside; 2) the 
keynd (really the seed), completely filling the shell in sound specimens. The 
unsoried nuts give 72 % of shell and 28 % of kernel. The kernel gives: 


Moisture. i7>^M % 

Dry matter. H2.36 % 

Total mineral nmitcr. 7.33 % of the dry matter 

Total mineral imitter iiis(»lublc iiju'nter .... 6.70 % of the dry matter 

Tliat is, MT.53% oi tlie total asli far the last two. 


Oil extraction with anhydrous ether, the kernel gives 55.29 % of oil 
{i e., 67.3 % of the dry matter), wdiich corresponds to a content of 
18,52 % for sorted nuts and 15.48 % for misorted nuts. The oil extracted 
is limpid, pale yellow, and of a sweet flavour, leaving an earthy taste; 
it has no special odour. It has the following characteristics: — 


Specific weight at .. 09315 

1 5 ® 

Critical iemperatute uf S(diitiouin ahsohiloalcolnd oo.3« 

KcfructiVC i n< lex at 1') • *1'’. i. 503 H 

Pohiiimeiiic test ... • ■ C7 .d - -j- 0.0,p 

Aeal index.. o.Hh 

(euh'ulaled as aci<l, i’l is n, (} "f,), 

Muumeue test. 7'i" 

llnmiides insoluhle in ether .. nil. 

rusnlnble nnd nnsnpaniliable fatty n<'ids .... 98.85 % 

Olyc^criiie. 97? % 

SaponUicuti ou indt'-'t. x 9-! *4 

JUaidiu test (very viscous, brownishyellow muss) 

Melting point. . 32 . 3 " to 3*1-5'’^* 


Saponiiiaitiun* point (the melted acids renuun in fusion atluboratoiy temperatme 
{3o«C) and only rci^lidify after two hours). 

The action of the air (and possibly of light as well), on " sauga-sanga /' 
oil constitutes, as regards the drying properties, a complex chemical 
problem. As regards the action of iodine, the oil dissolved in chloro¬ 
form, used for the polarimetric examination, was poured, while continually 
shaking, into an eqtml volume of a saturated solution of iodine in chloroform; 

im] 
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after a few moments the mixture set in a gelatinous mass of such a con¬ 
sistency that it did not flow on inverting the beaker. 

The refractive index of the oil is higher than that of any other veget¬ 
able oil known, save abrasin oil. Sanga-sangaoil is a drying oil; it seems 
more drying than linseed, as it solidifies much more quickly. It might well 
be used for waterproofing, as a mastic for caulking ship’s hulls or other ob¬ 
jects having joints needing stopping up, and as mortar or lamp oil 

The kernel cake has an exceptionally high nitrogen content; its phos¬ 
phoric acid content is also very high. This cake* would be excellent as a 
fertiliser for nurseries, gardens, etc. If it proves to contakx no toxic mat¬ 
ter, it would provide a first class food for live stock and poultry. 

422 - Commercial Onion Growing in Indiana.— Sayre, c. b. (under the direction of 
Woodbury, C. Gd, in Pmdu»University Agricultural Experiment Station, Circular 1:^0. 57 , 
pp. 27,13 Fig. lyafayette, Incl., September, 1916. 

Onions are grown very eitensivel}^ on the peat or muck soils of northern 
Indiana, the crop of 1914 amounting to 2 210 325 bushels. 

Good drainage is an important factor in selecting muck soil for profit¬ 
able onion growing. The soil should be well prepared before planting; 
many growers prefer to prepare the land in autumn. Rolling is of great 
value. 

Potash is the element most deficient in the non-acid muck soils, and 
muriate of potash applied at the rate of 200 to 400 pounds per acre will 
give a very profitable increase in yield with normal prices. Acid phosphate 
at the rate of 300 to 400 pounds per acre can usually be applied profitably 
to the muck soil for onions. The acid muck soils are especially deficient 
in phospbf rus, and larger amounts shoxild be applied to them. Nitrate 
fertilizers can seldom be applied with profit to the muck soils. Lime can¬ 
not be applied with profit except to the acid muck soils. Manure is the best 
all around fertilizer for onions, but under normal conditions chemical fer¬ 
tilizers can be applied most economically to the muck soils. The manure 
should be w’-ell rotted. 

The great bulk of the onions grown on the Indiana muck soils are for 
autumn and winter use, and for this purpose the yellow globe type is the 
most commonly grown, although the red globe varieties are also very popular, 
the white varieties are grown principally for pickling. Of the yellow 
ty pe there are several varieties which are commonly grown. The Southport 
yellow globe is the most popular yellow variety, while the Ohio yellow globe 
and yellow globe Danvers are grown to a lesser extent. Of the red varieties, 
the Wthport red globe is most popular, and the Red Wethersfield and Ohio 
red globe are also grown. Of the yvhite varieties, the Southport white globe 
is preferred for large, mature white onions, while the white Portugal and 
Silver Skin are popular varieties for pickling. 

Onion seed should be sown in rows 12 to 14 inches apart at the rate 
of 3 % to 4 lb. per acre as early in the spring as the ground can be worked. 
Frequent cultivation with wheel hoes, and two or three hand weedings are 
necessary. The onions are harvested about September i. The best growers 
average over 500 bushels per acre, which sell at an average of 40 cents 
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bushel It costs aboixt $75.00 to produce an acre of onions. A large part 
of the Indiana crop is stored. 

Onion sets and pickling onions axe grown extensively in lyake county. 
The culture is similar to that of large onions, except that the stnail onions 
are produced by thick seeding (50 to 80 lb. per acre). Onion seed is grown 
successfully by some of the large gro’wers of Indiana. 

There are three insect pests, namely thrips, maggots and cutworms, 
which sometimes cause considerable loss to the onion growers in northern 
Indiana. * 

The onion thrips {Thrips tabaci) chafes ofl the epidermis of the 
leaves, principally at their base, producing yellowish, gray irregular spots 
on the leaves, later causing the entire leaf to dry up and die. In order 
to spray onion thrips successfully, high pre^ssure (at least 100 lb.) and 
a fine mist-like spray which can be directed into the base of the onion 
leaves are necessary. A gasoline outfit 01 good hand pump outfit equipped 
with a long line of hose and extension rod is the most satisfactory type 
that has been used thus far. The following spray material is ver} 
efficient if it comes in actual contact with the insect;— concentrated nicotine 
sulphate, 5 oz.\ whale oil soap, 4 lb ; water, 50 gals. The spray should be 
applied when the thiips first appear and the onions are small and easily 
sprayed. It will probably have to be repeated 2 or 3 times at intervals 
of 10 days in order to destroy succeeding genet ations as they hatch. 

The onion fiy {Phorbia ceparum) lays its eggs in the sheath of the onion 
when the plants are very small. The eggs hatch in about 10 days and the 
maggots burrow into the bulbs of the onion, causing the loss of the plant. 
Sometimes whole fields are thus ruined. A second and sometimes a third 
brood appears later in the season. Field hygiene is especially important 
in controlling onion maggots, A new method of contiol devised at the 
Wisconsin Experiment vStation, is claimed to give excellent results. This 
treatment, called the poison bait spray destroys the fiics which lay the 
eggs. It is tiscd as folloW'Sas soon as the onion seedlings appear, the Gust 
spray should be applied, and it should be repeated at intervals of 5 days or 
a week during the period when the flics are present. The spray consists of 
one ounce of sodium arsenitc, 2 Va quarts of New Orleans molasses and 5 
gals, of water. The arsenite should be dissolved in boiling water and the 
molasses added and thoroirghly mixed. This bait must be applied, by means 
of a whisk broom or of a spray outfit with a coarse no2xle, in large drops 
along the rows so that the iiies can drink it. After onions have become in¬ 
fested with maggots, there is nothing that will remedy the diffculty that 
season, but infected plants should,be promptly removed and burned in 
order to reduce the number of insects tfiat willapi^ear the following season, 
and then the poisoned bait applied in time to destroy the flies before they » 
can lay their eggs. 

V ’' &tworms cut off the young plants,at the surface of the ground. They 
can be controlled by the use of poisoned bait prepared as follows:— Mix 
,50 Ih* of wheat bran or middlings, 3 lb. of Paris green and 6 finely chopped 
.oranges or, lemons. Then add enough cheap molasses and a little water to 
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make a stiff dough. In the late afternoon, as cutworms feed principally at 
night, scatter lumps of this mixture about the size of a niaible around the 
infested areas. 

As a general rule the onion growers in northern Indiana have suffered 
comparatively little loss from diseases of onions. Onion mildew {Perono- 
spora Schleidcni) is the most serious disease and may be controlled by spray¬ 
ing with Bordeaux mixture. 

423 - Methods of Cultivating Trees in Relation to Soil Nitrification, — See No. 391 of 

this Review. 

424 -Extension of the Limits of Cultivation of the Vine By Means of Various Hybrids 

—Daniel, and TeullS, H., in Compies mtdus dcs Seances de VAcademic dcs Sctences, 

Vol. CI/XVI, No. 7 > pp. 297-299. Paris, February i8, 1918. , 

One of the writers, M. L. DaniBL, had shown, in 1894 (i), that, in some 
cases, certain qualities could be communicated to a scion or to a subject 
with given defects, by grafting on improving subjects. Through this 
information, Jurik and Castel obtained noteworthy improvements in 
their sexual hybrids both as regards quality and resistance to phylloxera. 
After the death of these two hybridisers, the systematic improvement of 
sexual hybrids of the vine was undertaken by Baco (2), who obtained in 
this way sexual-asexual hybrids or graft hybrids showing considerable 
progress on the original hybrids. Amongst these hybrids, number 24-23, 
improved by grafting, was noticeable for its earliness, and the authors 
began to grow it at Ille-et-Vilaine. After various trials and failures, the ex¬ 
periments made since 1914 appear successful and conclusive. 

The Baco hybrids (mostly 24-23) of the authors' vineyard are planted 
under unfavourable conditions: the ground forms, between high buildings, 
a broad passage unfavourable to the concentration of heat; according to 
the season, the sun only reaches the plantation between 6 and 9 a. m., leaving 
it between 3 and 6 p. m. Nevertheless, of recent years, -the grapes have 
been ripe at the earliest on September 26 and at the latest October 18. 

’ Still better results are hoped for when the same plants are planted on the 
hillside and exposed to the heat and light from sunrise to sunset. 

The wine obtained is agreable to drink, of medium quality and richly 
coloured. 

Formerly the vine was grown all over Brittany. Since the fourteenth 
century, the limits of cultivation of the vine has continually receded and 
still recedes from north to south. With suitable plants, the former extent 
might be again attained, especially if cultivation were simplified, as with 
Baco 24-33, by the suppression of grafting, sulphuring and sulphating. 


(2) Daniel, I,,, Creation of New Varieties by Grafting {Comptes rendus, Vol, 118, 1894, 
p. 993). (Authors* note). 

{2) Baco, Culture directe de greffage de la vigne (Revue Bretome dcBotaniquey 192) 
(Authon* note). 
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Analytical characteristics of the extreme harvests, 1914 and 1917. 




iyi 4 

1917 

Control vine 
1914 (r). 

Degrees of alcohol . 


So 

8.80 

-rO 

/ 

Ur3’ extract ... 


33 9 

27.20 

24.7 

Dry vacuum extract . . , 

. . . . i 

44 

32.04 

30.6 

Ash .. 

! 

5 

4-32 ! 

2.6 

Sugar. 

. . j 

5 

0,96 

8.6 

Tot A acidit3% ni s\ Iphuiij i cid . . 

* * 1 

6.9 

6.27 

76 

Fixed acidity ... ... 


6-.4 

5-8o 

6 9 

Volatile acidity . 

. ! . i 

05 

0.47 

0.7 

Total tartaric aciditj^ . 

.... 1 

45 

1 4.97 

2.7 


Prom experiments cited and others in progress it seems possible that 
the vine might be cultivated over a larger area than the present one. Such 
an extension would obviously have considerable economic and social con¬ 
sequences. 

425 - Vinifera Grapes in the State of New York, U. S. A. — Anthony, n. d., under the 
direction of Hedrick, U. T*., in Nm York Agruiilhiral Experiment Station, Bulleiin 
No. 43?, pp. Geneva, K. Y., April, 1917. ^ 

For two hundred years vain attempts have been made to grow the Euro¬ 
pean grape, Vitis mnifera, in eastern America. The end of these attemj^ts 
was hastened by the discovery of satisfactory native sorts such as Isabella 
and Catawba. In the meanwhile, very different results were being secured 
on the Pacific coast where, in southern and central California, the Vinifera 
grapes found congenial conditions. 

It has been found that there were four chief reasons fox the failures 
to grow grapes in the east: •— 1) the downy and powdery mildews, 2) black- 
rot, 3) phylloxera, and 4) winter injury. 

Experimental culture of the European grape Was undertaken at Geneva 
Station in 1900 when cuttings or plants of 19 varieties were received. In 1911, 
cuttings of more than 70 varieties were grafted upon a collection of Station 
seedlings ranging from 6 to 10 years old. Satisfactory results were obtained. 

As a result of the work at Geneva certain recommendations can be made 
for Kew Yoth state. One of tbe chief difficulties is to obtain plants of the 
desired kinds. Such as can be obtained are not always on resistant roots. 
For this reason the grower should know how to graft cuttings on phylloxera 
resistant roots such as Vitis vinifera, which can be done either in the nursery 
or in the vineyard. 

In planting luniferas less space is required than with the native sorts; 
rows 6 ft. apart and plants 6 ft. in the row give satisfactory results. In the 
east the vines should be supported with the regular 2-wire trellis. Because 
of the necessity of bending the trunk to the ground for winter protection, 


(i) It seemed of interest to contrast the anal^'sls of au ordinary wine, harvested in the 
department of at BetaUle, right bank of the Dordogne, and made from a mixture of Clin¬ 
ton, Canada, Othello in smallest part, and several other Ii3^brids in very small amount. The 
X914 analys’s was mtnle by K. Perkier ; that of 1917 bv M. C. I^aurent {Authors' note), 
[ 4 ^ 4 . 4 ^ 5 ] 
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a replacing spur should be left at the base of the trunk to use in forming a 
new trunk when the old one becomes too stiff. The main trunk should be 
carried to the lower wire and 2 fruit canes and renewal spurs provided for. 
The young shoots that spring from these canes and spurs grow upright to 
the second wire, when they are pinched oh and tied. This gives stockier 
and more mature canes for the following season. Cheap winter protection 
is obtained by bending the vines to the ground and covering with soil. 

The chief value of the Viiiifera in New York state is as a home-garden 
grape for the amateur, for the commercial growler supplying local markets 
demanding high quality, and for the plant-breeder seeking to obtain im¬ 
proved varieties. 

Most of the Vinifera varieties have originated in regions with a longer 
season and a much warmer climate than that of New York and many kinds 
included in the tests at Geneva ha^'e been discarded because, even in the 
most favourable seasons, they have not reached maturity. 

The varieties are classed in 4 groups : — i) Desirable varieties for the 
grape regions of the State for a) the table and h) wine ; 2) sorts worthy of 
testing in the more favourable parts of the State for a) table and 6) wine ; 
3) kinds still on probation ; 4) varieties of little or no value in the State. 

After having given an liistorical account and discussed the work at 
the Geneva station, the author classifies the varieties in the following 
manner: — 


i) Desirable varieties for the grape regions of the State of New York 


a) For Uihlc us:. 

Bakator 

Golden Chassclas 
Cliasselas rose 
Clmsselas Besson 
r'eher Szagos 
. Kurisli Hid 
Bfgiian Blanc 
Mnscat Hamburg 
Early l^lack Mu.scat 
IMimeal Saint Ivaiireui 
Grey Id.ioL 
Ro*aU 


b) For iifhu 

Blue Portugitesc 
Beclaii 
Kadarka 
Meunier 
Black rinot 
Piiiot de Peniand 
White Pi not 
Tciiiturici* 


2) Varieties worth testing in the more favourable parts of the State. 


'0 For !aUe 
Acton 
Cinsant 

Early Frankenthal 
Grads sk^ 

X irtan 

Maiuclon 

l*onl«ard 


fc) For loinc. 

Berzesnino (IV'Iarzemino) 

Calmette 

Grey Chanche (Chaouch) 

Frankeu Reesling (Sylvaner) . 
Garge Saudgnon 
Slanl<amenka. 

Sd'ah _ ' 

.-imi 
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3) Varieties still on probation. 


Carignane 

Chardonnay (Chabl’s) 

I/ahn Traube (Van dcr I,aan Tranbe) 
Malaga 

MaJiimolo Tojcano 
]\'Iantiio di Pilas 
Monica (Caiiaiolo) 

Muscat of Alexandria 
Black Hungarian MuoCat 
3 ;afge iS'arly Black Muscat 


Oliver dc Senes 
Quagliano 

Savagiiln, Rose (Gewur^^tramhier or 
' Red Tramiiier) 

Semilion 

Servan Blanc (Servant) 

Sleinschiiler (Bother SLeiiiscliiller) 

Sultauina 

Valdepenas 

Zlnfandel 


4) Varieties oi little or no valm in the State. 


Augclino 

Aramou 

Black Alicante (Black Saint Peter) 
Black Damascus 
Black Morocco (Ribier) 

Black Muscat (Jura Muscat) 
Comichon Violet 
Pibrng (Burger) 

Ferrare 
Flame Tokay 

426 - Tm Growing to Crete.—See No. 375 


Fintendo 
Green Hungarian 
GrenaChe 
Maivas^a 
Malvasia Rosario 
Millennium 

Pedro Ximines (Pedro Jinienes) 
Schira:lzouli 

White Muscat (Muscat Frontignan). 

I’s Review. 


427 - Winter Injury o! Grapes in Kentucky, U. S. A. •— See No. 384 of this Review. 


42S - The Arboretum of M. P. de Viimorin at Pezanin(Sa6ne-8t-Loire, France), and 
the Results Obtained there. — Mottet, S., in Comptes refidus des Seances do VAcademie 
d'AifiadfUfe de Ffance, Vol. IV, No. 5, pp. 175-186. Paris, February 6,1918. 

About fifteen years ago *M. Phibippf df Vibmorin established in 
Central Prance, in Cbaxollais, at Dompierre-les-Ormes (Sa 5 ne-et-Iyoire), 
a tree nursery for studying on a large scale under forest conditions, the accli- 
matation and utilisation of the forest and ornamental trees, cultivated 
in his expenmental grounds at Verrieres (Seine-et-Oise). 

T?he estate, called “ Pezaminis at an altitude of 1276 feet» Forty- 
four acres of hills are at present planted, all of which slope down to a lake 
covering 10 acres. The soil is granitic, composed of rock more or less 
worn away by exposure, the finer partions of which have accumulated in 
the lowest parts and form the v^etable soil. The soil is very permeable, 
very poor in lime and clay, and subject to drought in the sloping parts 
more exposed to the sun. As in many mountains, moist portions are found 
here and there, giving very vigourous growth. By reason of the alti¬ 
tude the climate is cold, and there is snow fox a great part of the winter. 

The first plantation was made in 1903, and planting was continued 
regularly in autumn every year up to 1915. Since the death of M. df Vin- 
MORiN the experiments have been continued by bf VmMORiN and the 
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author. Very interesting results have already been obtained. Over 50 000 
young trees have been planted, distributed as follows; 


Trees or bushes with deciduous 
or peisisteut leaves 


Geneial. 91 

Sree'es or varictic£> . , . 789 

A fairly large number of trees proved insufficieutty hardy, and inca¬ 
pable of thriving under the harsh soil and climatic conditions; these disap¬ 
peared or only live in a weak state. Unfortunately the war has not allowed 
a complete list of these trees to be made yet. The winter 1916-17 caused the 
loss of many trees which had resisted till then, especially of several Arauca¬ 
ria imhricata, which froze completely. 

As a rule deciduous trees did much less well at Pezanin than the coni¬ 
fers. Nearly all the ^uglandaceae succumbed; only a few Juglans Vil- 
moriniana managed to take hold in one part of the nursery. All the 
Cary a died. The Pterocarya and Juglans which have survived have lost 
all their stem and are growing in bushes from the base. The Catalpa^ Pau- 
lownia, some Acer, Aesculus and Pama, Fraxinus, Glediischia, Tilia, many 
bush Teguminaceae, and various Rosaceae, are doing fairly well, usually 
growing from the foot instead of forming a stem. 

On the other hand, certain trees, especially common acacia, birch, 
hornbeam, and Planer a, n particular, then oaks, willows, and alders, do 
more or less well, according to the species to which they belong and the place 
in which they are planted ; the depth of the soils, which varies greatly in 
the different parts, naturally has much influence on their vigour. All oaks 
do well at Pezanin, but the rapidly growing American pecies, especially 
Quercus coccinea, Q, palusiris, Q, rubra, Q. tinctoria, etc., grow as rapidly 
as the willows when their roots find a little depth or fissures in the under¬ 
ground rocks; their colours in autumn are very brilliant. Some Quercus 
d&niata{Q.Damio),gto'SF^n.m a fresh position, have developed exceeding well 
after having refused to grow for several years. 

Some trees that are usually weakly elsewhere, particularly at Verrieres, 
have developed surprisingly well. This is the case with: Dirca palusiris, 
the curious leatherwood ” tree, whose branches are so supple that they can 
be rolled up like straps ; with Nothofagus antarctica, which grows almost as 
vigorously as an elm, which it resembles by its foliage; Halesia Mraptera, 
the ' 'silver-belltree which flowers and fruits in abundance; Hamamelis 
virginica was in flower in November 1917, at planting time; various Rho¬ 
dodendron crosses, planted in numbers in a clearing, have taken root and 
are growing strongly; on the contrary. Azalea amcena could not resist the 
great cold^ wh 1 st Daphne Mezereum album is growing well, being appar¬ 
ently well suited to the conditions there, ^ 

In general the conifers, which, form the basis of the plantations, have 
ddne the best. Besides the forest trees common to the region, many spe- 
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32 
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cies, having found stiitable surroundings there, have grown up into fine 
saplings. Shoots over 3 feet high are not uncommon with the Douglas fir. 
Abies halsamea has found so good a position, fresh and with a northern ex¬ 
posure, that some strong specimens planted in 1907 are now nearly 26 
feet high. 

Abies arizonica argentea, the famous “ cork fir now diffused in Europe 
for some 15 years, does splendidly; its thick and conical of habit of growth, 
together with its fine glaucous tint, make it one of the finest conifers in the 
plantation. Abies grandis (Vancouver fir) competes in height with the 
silver fir and wins by its massive branching system which spreads cnriously 
before it begins to thicken. Abies concolor and A. lasiocarpa are in perfect¬ 
ly suitable surroundings, and are noticeable for their fine stature and their 
distinctive blue colouring, Abies Nordmanniana, A. cephalonica and 
several other species, do very well, even A. Pinsapo, a southern tree ; on the 
contrary, however, A. eilicica which begins vegetation early, freezes in 
spring, and becomes stiff and spindle-shaped. 

Several Piceas succeed at Pezanin. Besides P%cea excelsa, grown as 
a forest tree, the following may be noted: —- P. pungens (P. Parryana) 
and its very ornamental glaucous forms; P. Mofinda, whose young shoots 
are liable to freeze in winter; P, onentalis, with its small, close, dark-green 
foliage, it is very distinctive and grows very well; P. sitchemis (P. Menziesii), 
much finer than in the Paris region, too hot and dry for it during summer. 
On the other hand, P. ajanensis does not do at all; P. AlcockiaM which it 
was long mistaken, freezes in spring; and P. Omorica, so remarkable at 
%^errieres, remains very poor. 

The Atlas cedar and its silvery form, from which such fine colour con¬ 
trasts were expected, are weakly and without any ornamental effect. The 
slow-growing bushy foliage of the cedar of Lebanon seems to indicate that 
the soil is neither sufficiently deep nor sufficiently fertile for it, while the 
heat is insufficient. 

The common larch {Larix ewopaea) is common in the district, and its 
wood is in great request for its straightness and its quality, superior to 
that of forest pines; most of the other species do equally well there, including 
Larix occidentalism as jet still rare in plantations, and whose branches seem 
more developed than those of the former.* But Larix leptoUpis is much 
better than the related species for the surprising rapidity of its develop¬ 
ment, which rivals that of the Douglas fir, and by its fine, straight, clear 
bole. • , - 

Here as elsewhere, the adaptability of the various species of pine seems 
much more unequal than that of the fins. Pinus sylvestris and Pinus La-- 
ricio are the commonest in the region, where they are of almost equal 
forest value, the latter giving more wood than the first, but of less value, 
at any rate as a young tree. Pinus Banksiana and Pinus rigida do very well, 
but not so well as P. silvesiris /they are probably preferable to the latter 
for dry places. Pinus excelsa and P. Strobus do equally well in Charollais, 
but their white, soft wood, of low commercial value, hinders their wider 
growth. Pinm densiflora and P. .Thunbergii which, in Japan, represent our 

[m 
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P. sylvestris kad P. Laricio, are of no foieotal interest for the region, for they 
branch and become bushy early, and their branches bend and break easily 
under snow. Finns ponderosa and its varieties are weakly and its shoots are 
attacked by Tortyx buoliana as is the case in many places, l^fost of the 
other pines do not grow very well, and are only of interest in a collection. 

429 - Peh-Muh” and Xun-Peh-Miih”, Trees in Tonkin New to Science. — bungo- 
ItWATA, ill Blilleiin dconomique de ri]}M)cMne, Year XX, New Series, No. 126, pp 435- 
440 + I Plate of 14 Figs Hanoi-Hriphong, September-October, 1917. 

The author’s attention was drawn to a Chinese poem, the “ Shu-hai- 
ko” (Song of Great Forests)'of Chao-Ou-Pei, who pictures an immense 
forest composed of trees, the description of which shows them to be Coniferae, 
resembling the genus Cupressus. The author came to the conclusion 
that these trees were only to be found in the mountainous districts bordering 
on Yunnan and Tonkin, and came to Chapa (Tonkin) to study them on the 
spot. They belong to two species, known locally as “ Peh-Muh ” and 
“ Xun-Peh-Muh 

The conifer Peh-Muh ” is a species a of new genus, Fokienia, formed in 
1911 by Messrs. A. Henry and Thomas. The author calls this species Po- 
kienia Kawaii Hay, and gives a description of it in Latin. 

The conifer Xun-Peh-Muh ” appears to be a new species of the genus 
Podocarpus aud belongs to the small section Docrycarpus. The author pro¬ 
poses to call it Podocarpus Kawaii Hay, and describes it in Latin. 

The forests formed by these two species are found over a considerable 
area in the mountain district (Chapa is at an altitude of 4 920 feet) and have 
never been cut (i). 

430 - The Forests of the Island of Cyprus. — Sec No. 376 of this Review. 

431 - Fertility and Population of the Sandy Pine Plains of Northern Wisconsin. — vSee 
No, 385 of th’s Review. 

WVE STOCK AND BREEDING. 

432 -Exparimental Feeding of Sheep with Two Poison Plants: Wild Indigo (Swain- 
sonaJuteoIa) and Native Wild Tobacco (Wco^/ana saaveolens) in New 
SouihWales. — Clelakd, J. B. and Me Donald, A. H. E., in The Airmliuiat Getmetfc of 
New South Wales, Vol. XXVIII, Ft. 10, pp, 735 - 739 * Sydney, October, 1917. 

The injurious effects on sheep caused by eatiiigcertaiuspeciesof 
sona, usually called Darling Pea, have long been known. The species 
specially concerned are S. galegifoUa and S, Greyana; S. lasscrtifolia in 
Flinder’s Island, Bass Strait, and S. procumhens or Broughton Pea, in South 
Australia are also suspected. Up to the present, analysis has not shown 
the presence of any poisonous substance in these plants. 

{i) With regard to the wood and its possible use th^ author refers the reader to the Bul¬ 
letin ^conomique de Vlndochine, New Series,' No. 98, p, 708, ^pt.-Oct, 1912., ** CofSh Woods 
in the H^l-giang District ”, by Boot.acy, and No. 100, p. 106, Jan.-Feb., 1913, Further 
Notes on Coffin Woods ”, by Bonifacy and Ch. Esmard^, in which the authors discuss the 
conifers of the north of Tonkin (“pen mou”, '*cha xnou”, etc'.), the wood of which is 
largely used by the Chinese for making their coffins {Ed.). 
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The Agricultural Gazette of New South Wales has published papers on 
this subject. The most important experimental results were those con¬ 
tributed in 1897 b:^ Dr. C. J. Martin from experiments in which six sheep 
were fed exclusively on 5 . gaUgifoUa, salt and water. He observed the 
symptoms (nervous disorders, anaemia), attributed by herdsmen to feeding 
on this plant. In adult sheep definite symptoms started when the animals 
had eaten the plant for 3 to 4 Weeks. Under the experimental conditions 
the sheep lived for about 3 months, but were very Weak. Animals which 
received normal fodder after being fed on S. galegifolia for 4 to 6 weeks, 
and before the symptoms of poisoning were fully established, recovered 
completely. If, however, paralytic symptoms had already occurred, a 
return to normal food did not cure, but only prevented the animal from 
becoming worse. 

The poison in'iS. galegi folia, if there be any, is, therefore, weak and 
cumulative, or possibly it may cause a deficiency disease If this second 
hypothesis be true completing the ration by foods rich in vitamines would 
be sufficient to prevent the disease. In the experiments described brewers' 
yeast was used as a supplement. The results were not conclusive, but 
seemed to show that the disease is not a deficiency one. The experiments 
were made with S, luteola, locally called indigo ", at the Coonamble Ex¬ 
periment Farm. Two sheep fed exclusively on 9 lb. per head daily of this 
plant became ill; two other subjects which, besides the same ration of 
S. luteola, also received % pint of brewers' yeast per day, also became ill. 
The experiment was started on September i. The first symptoms occur¬ 
red on October 11, a few days after the plants fed ^had begun to fructify. 
Feeding with indigo was stopped on October 27 and normal food supplied. 
One of the sheep fed exclusively on indigo died; the other of the same 
group and the two which had also received yeast, improved, and were still 
alive on March 20, though they had the peculiar appearance known as 
crazed * 

The same, or a similar, disease is known in America, where it is called 
Toco disease "; it is caused especially by Astragalus moUissimus and 
Oxytropis LamheHi. 

Kative wild tobacco {Nicotiana suaveohns) has long been suspected 
to be poisonous. It undoubtedly contaius active princi|)les capable of 
causing serious and, perhaps, fatal results if eaten insufficiently large quanti¬ 
ties. An experiment was started on September 25 at the Coonamble 
Experiment Station to determine whether, under natural conditions, sheep 
can eat a sufficient quantity of it to cause ill effects. The sheep showed 
a strong antipathy to the tobacco, and would only accept it chopped up 
With wheat chaff; they ate, on the average, i % lb. per head daily. Two 
animals given this ration till November 27 showed no signs of illness. The 
experimental amount of this plant seems, therefore, to be harmless. 

433 ~ Famitic Nematodes in the Belgian Congo. —Raillet, a. and henry, a., in the 

Bulldift de la Sociiti de PiUhologie exotique. Year XI, No. 2, pp. 82-86, Paris, February 13, 

i$i8. 

A collection brought from the Belgian Congo by M. Van Sagfghfm and 
studfed by him in the Parasitology Taboratory at Alfort, and another brought^ 
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together between 1907 to 1910 at the Leopoldville Laboratory by MM. 
BrohEN and Rodhain, have been used by the writers to make up the fol¬ 
lowing list 

I. —Bam. STRONGYiyiDJS: A) Sub-fam. cEsophagastominje : CBsophaga- 
stonmm sp. (gut of a black monkey) ; (Es. columhianum (intestine of sheep 
and goats) : (Es, radiatiim (intestine of cattle). 

B) Sub-fam Stronoylin.®: Sfrongyhis equinus (intestine of horse); An- 
cylostonid duodenalc (man); A. canimmi (dog). 

C) Sub-fam BTTNosTOMiN.ffi: B'tmosfomum trigonocepkalum (intestine of 
goat); B.phlehoiomum (intestine of calves); Necator americaiius (intestine 
of man) ; Gaigeria pacJiyscelis (intestine of sheep); Siephafmms dentahis 
(body cavity of porker). 

II. — Fam Trichostrongyeib^ : Haemonchus contortus (intestine 
of cow, sheep, goat) ; Trichostrongyhis colubriformis (intestine of sheep, 
goat). 

III. — Bam. Metastrongyeie.^ : Megastrongyhm elcmgaHis (bronchi 
of pig) ; Dictyocaulm sp. (bronchi of monkey Macacus). 

IV. — Bam. Ascarid^ : Sub-fam. ascarin^ : Belascaris marginata 
(intestine of dog). 

V. — Bam. OxYURiD.^: Sub-fam. oxYxnaN®: Oxyuris equi form masti- 
godes (intestine of horse). 

VI. — Bam. Heterakid.^ : Sub-fam. HEXARAsiNjE: Ascaridia perspi- 
cillum (intestine of fowls and pullets); Sub-fa.m. subulurin.®: SuUdura 
distans (intestine of monkey). 

VII. — Bam. Spirurid^ : A) Sub-fam. spirurin® : Habronema macro- 
stoma (stomach,of a mule imported from Teneriffe). 

B) Sub-fam. Gongbylonemin® : Gongylonoma vernwosum (mucosa of a 
goat's stomach). 

C) Sub-fam. arduennin® : Streptopharag%is pigmentatns (intestine of a 
monkey). 

VIII. — Bam. TheeaziipjE : Oxyspirura mansoni (conjunctival cul-de- 
sac of fowls). 

TX. — Bam. Acuariibje : Sub-fam. puysalopxerin® : Physaloptera 
ahbrevatia? (stomach of an iguana). 

X. — Bam. DraCxtncueiejS : Dmcnnculus dahomensis (conjunctive 
tissue of a python). 

XI. — Bam, BiEARiiDjE: I-oa loa (ma«i); Dirojilaria corynodes (stib- 
cutaneous conjunctive tissue of monkey); Solaria labiato-papillosa (body 
and peritoneal cavities of cattle); S. equina (peritoneal cavity of horse). 

XII. — Bam. TRiCHXJRiPiE: Sub-fam. Trichurin®: TricJmris avis (in¬ 
testine of a goat). 

In M. VAN Sageghen's collection there are also : some nematodes from 
wild animals, still being studied, and also an Evansia and MursMdia cf 
the African elephant; an acanthocephalus, Gigantorhynchm hirundinaceus, 
of the intestine of the pig and a trematode, Gastrodiscm aegyptiacus, from 
the intestine of the horse. 


[4$i' 
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434 - The Culture of the Parasite of Epizootic Lymphangitis and the Experimental 

Production of the Disease in the Horse, in France. —bostot, a., and nssre, i,., in 

Compies rendus des Seances de I’Aiadimie des Sciences, Year CRXVIjNo. 7, pp. 308-311. 

Paris, February i8, 1918. 

Epizootic lymphangitis (*'African farcy'’) is caused by a specific 
parasite discovered by RivovrA and placed by him in the Blastomycetes — 
Cryptococcus farcmiosns. In spite of the researches of Tokishioe, Marconi? 
and SanfFLice the nature of the parasite was still doubted since, of 
late, certain authors considered it to be a protozoon. 

The authors have shown, by their researches, the nature of RivoWa’s 
cryptococcus by the growth of the parasite as mycelium in cultures which 
could be propagated and by the experimental production of the disease by 
inoculating these cultures into the horse. The experiments are fixlly des¬ 
cribed. Further work on vaccination and bacteriotherapy by means of 
heated cultures is in progress. 

435 - Immunisation of Goats against Malta‘Fever by Vaccination. — See No. 3B1 of 

this Review, 

436 - Contagious Septicaemia of Swine in Morocco, — velu, h. (Eaboratoire cie Recher- 

ches du Service de r;6ievage du Maroc), in the Bulletin de la SociiU dc Pathologic exoiique, 

Year XI, No. 2, pp. 117-124. Paris, February 13, 1918. 

Clinical observations have shown that, in Morocco, there exists a very 
contagious disease of swine, which chiefly attacks young or middle-aged 
subjects, and is characterised by lesions resembling those of septicaemia 
(pulmonary hepatisation, tumefaction and haemorragic infiltration of the 
lymphatic ganglia, congestion and haemorragic foci on the skin and serous 
membranes, but without lesions of croup or diphtheria). > 

An ovoid bacterium, which is probably PasUurella, was found to be 
almost always present in the bronchial ganglia, pulmonary lesions, and the 
exsudates. , 

Experimental study has shown that: — i) this ovoid bacterium is 
clearly pathogenic for the pig and, on inoculation it reproduces the disease; 
2) contamination is carried out by fcecal matter; 3) infection takes place 
tliroughthe digestive or respiratory channel. 

Conclusions. — Severe epizooties of swine, with varying symptoms, 
and which flourish in certain piggeries of Chaouia, seem exclusively due to a 
Pasteurella , the presence of which can easily be shown in all the sick animals. 
The confirmation of these facts by further research would be of great im¬ 
portance. These simple infections could then be combatted under good 
conditions, by means of the usual processes of vaccination, serotherapy or 
bacteriotherapy. 

437 - Avian Blood Parasites of French Guiana.— Leoer, marcbl (institut d’Hygi<^iie de 

Cayenne), in the Bulletin de la SocUU dc Palhologie exotique. Year XI, No. 2, pp. 124-130. 

Paris, February 13, 1918. 

I. Trypanosomes I—• Trypanosoma ardeae n. sp., parasite of iVy^- 
tamssa violmea ; T , ardeae var* major n. var., parasite of Ordea ceruUscens ; 
Trypmosoma sp., parasite of Butorides striata . 
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II. — Habmoproteus : — six undetermined species of Haemoproteus 
parasites respectively oiFalco sparvierus, Anas moschata, Tringa atricapilla, 
domestic pigeon, Columba mftna. Scops brasiliana, 

III. — Micropibariab six undetermined species respectively pa¬ 
rasites of Nyctanassa violacea, Rallus longirostns, Cryplurus cineretis, Pla- 
nesticus phaeopygus, Ardea coendescens. 

IV. Spirochabpab : — Spirochaeta gallinamm, the cause of disasl*rous 
epizootics, devastating whole roosts, and appearing, so it seems, every 4 or 
5 years. Vowl spirochaetosis had not previously been identified in Guiana. 
The pathogenic agent was discovered in Martinique by Simond, Atjbbrp and 
Noc in 1909 and in Brazil by Marci-toux and Sabimbbni in 1913. 

The author observes thati) according to his observations haemato- 
zoa are less common in birds in Guiana than in Tonkin, French Soudan, and 
even in France (Corsica and Reims region) ; 2) he has never found a 
Leucocyiozoon during examination of more than 500 birds, belonging to 
78 species of 27 families ; and as the numerous haematological researches 
of Brimont in Guiana, Carini and collaborators in Brazil, and Iturbb 
and GonzabKS in Venezuela have also always given negative results as 
regards this, it seems doubtful if the genus Lemocytozoon is really 
represented in South America. 

438 - Chieken-pox in Poultry, in Canada.— Upton, H. B., in Province of British Columbia^ 
DepMimeni of Agficulturet Live Stock Branch, Potdiry Division, Circular Bulletin No. 20, 
pp. 5, Figs. 5 - Victoria, 1917 

Chicken pox is usually accompanied by other diseases such as diphtheric 
croup, canker, and swollen head. Asjiong as the affection stays on the skin 
of the head very little trouble is caused. 

Symptoms. — The disease shown itself in 2 forms: — i) Chicken pox(£^i- 
thelioma contagiosusm), causing nodules and ulcers on the head, especially 
on parts not well feathered ; 2) small diphtheric patches appearing in and 
around the mouth, on the tongue, and at the mouth of the windpipe; if 
the disease is allowed to develop, the fowl will be prevented from either 
eating or breathing. The patches also appear on the side of the face; they 
may reach the eyes and cause blindness. ‘ 

Preventive Measures. -- The poultry house should be disinfected and 
kept clean; the poultryruns, the hands and shoes of those handling the- 
stock, should be also disinfected and cleaned. Diseased birds should be 
isolat ed and dead birds burned. Prevent pigeons and other birds from 
walking on contaminated ground and thus spreading the disease. An 
excellent germicide to use in the drinking-water can be prepared by 
quickly stirring 2 oz. oil of sassafras into 2 gallons water; pour and mix 
slowly 2 fluid ounces sulphuric acid in this mixture; to use, add one 
tablespoonful of the mixture to each gallon of drinkingwater. 

Treatment. — The fowls should be kept housed during the winter, 
and the runs covered with quicklime. Change the straw and litter in the 
houses, burn the dirty straw and disinfect the roosts and drop boards 
with carbolic acid. 
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The Poultry Division of the Department of Agriculture of British 
Columbia have carried out experiments in an endeavour to cure and prevent 
the disease by vaccination. The writer vaccinated about 3 000 birds ranging 
from five weeks to three years in age. Control birds were left in each flock; 
40 % died. Some flocks were vaccinated with vaccine made from scabs 
only; others with vaccine made from scabs and cheesy exudate, or from scabs 
and exudate mixed together then attenuated, or attenuated separately 
then mixed. The best results were obtained with the vaccine prepared from 
scabs and exudate ground together then attenuated. With 5- to 8-week old 
chicks (the majority showing signs of disease after severe chilling), good 
results were obtained by injecting % cc. of vaccine twice at an interval 
of 3 to 4 days. In some Ytry bad cases, expected to die, 2 cc. were injected 
and complete recovery obtained. No bad effects were noticed, though 
3 birds died owing to emaciation before the injection. Egg production was 
not affected in any way. 

The scabs and exudate should be removed with a sterile pair of scis¬ 
sors and tincture of iodine applied to the exposed surface. 

The method of preparing the vaccine is as follows: — One half gram of 
chicken pox scabs and exudate are ground in a sterile mortar with 100 cc. 
of ph3’^siological salt solution. This material is poured in a flask, stoppered, 
placed in a water bath, and attenuated at 550 C. for one hour. Filter into 
a sterile flask and wash the filter with the rest of the salt solution. It is 
essential that the vaccine be used as soon after preparation as possible, or 
it will deteriorate and give poor results. 

439 - The Chemical Composition of the Placenta of the Cow. — fenger, f. (Research 

laboratory in Organotherapeutics of Armour and Company, Chicago), in The Journal 

of Bioiogkiil Chemistry, Vol. XXIX, No. i,-pp. 19-23. Baltimore, Md., February, 1917. 

The constituents of the uterine placenta seem to remain comparatively 
unifom throughout gestation, while the foetal placenta varies consider¬ 
ably in composition at different stages of pregnancy. This is well shown by 
the results obtained by the author and summarized in the appended table. 
The results show that the maternal cotyledons contain less moisture and 
more protein and fats, phosphatides, etc., than their corresponding placen- 
tulas. The older uterine cotyledons contain more potassium and less sodium 
than the younger, but otherwise the variations in the mineral constituents 
are comparatively slight at the two selected stages of pregnancy. The young 
foetal placenta contains much more chlorine and considerably more 
sodium and calcium and less of the other inorganic constituents than the 
older foetal placenta. It is evident, therefore, that chlorine, sodium and 
calcium are of vital importance in early foetal life. Later, during the rapid 
growth periods, the amounts of these three elements diminish while the 
(quantities of phosphorus, sulphur, potassium, iron, and magnesia increase. 
The 3 to 4 months old foetal placentulas, wliich are of a pale pink colour, 
contain only about % the quantity of iron that is present in the older and 
dark red foetal placenttdas. This indicates that the amount of haemoglobin 
in the foetal blood is small during the earlier stages of pregnancy, but in- 

4as.4s»] 
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creases in direct proportion to the growth of the foetus. All the samples 
examined by the author gave negative tests for epinephrin and iodine. 


Composition of the -foetal placenta at various fhases of gestation. 




Maternal 

placenlulas 

(uterine 

cotyledons) 

of 

3-4 months 

Maternal 

placentulas 

(uterine 

cotyledons) 

of 

7-9 months ! 

1 

Foetal 

placentulas 

(foetal 

cotyledons) 

of 

3-4 months 

Foetal 

placentulas 

(foetal 

cotyledons) 

' of 

7-9 months 

1 

Fresh tissue: 


i 




Average weight .. 

. gm. 

13.6 

36.6 

10.4 

27.6 

Moisture. 

• % 

83.20 

82.00 

88.40 

84.20 

Petroleum ether- soluble substances. - 

' % 

1-45 * 

1.48 ♦ 

0.69 ** 

0.84 

PoOs in petroleum ether- soluble substances % 

2.10 

2.22 

2.50 

I.5I 

Phosphalkles (lecithin) in fresh tissue 

% 

0.34 

0.37 

0,19 

0.14 

Desiccated fat-frec material.. 

% 

15-35 

16.52 

10.91 

14.96 

Desiccated fat - frse material : 






Moisture. 

% 

5-55 

1 4.45 

7-05 

5-05 

'Ash. 

% 

6.50 

6.38 

10.25 

, 6.95 

Total nitrogen .. 

% 

13-17 

13-41 

12.03 

i3'18 

Protein (N X 6.25). 

% 

82.30 

83-Si 

75-19 

82.37 

Phosphoric acid (Pa^s). 

% 

I 3-95 

3-77 

3.92 

3-65 

Sulphuric acid (SO4). 

% 

! 1.85 

1.79 

' 1.56 

1.62 

Chlorine (Cl). 

% 

0.17 

0.15 

2.06 

0.49 

Potassium (K) . . .*.. 

% 

1.51 

I- 7 I . 

1,87 

1.44 

Sodium (Na) . *. 

% 

0.85 

0.71 

1-73 

0.96 

Itoa (Fe). 

% 

0.014 

0.02 

0.028 

0.063 

Caldum (Ca). 

% 

0.179 

0.179 

0.457 

0.159 

Magnesium (Mg). 

% 

0.115 j 

0.127 

0.109 

0.120 


* YeJlow, seaxsoiid, lcciiii*u ocloiir. 

■'* Dark orange, sem'solid, lecithin odour. 


440 - Foatal Athyrosis: A Study of the Iodine Requirement of the Pregnant Sow.— 

Smith, Ennis, G. (Montana Experiment Station, University of Montana, Bozeman), in 
Th0 Journal of Binlogtcal Chemistry^ Vol. XXIX, No. 2, pp. 215-225, 3 Tables. Baltimore, 
March, 1917. ^ 

The paper describes an investigation into hairlessness and enlarged 
thyroid glands, found, in certain parts of Montana, among sows, sheep, 
cattle and mares (i). 

The author obtained the following results experimentally : — 

An iodine deficiency during the gestation period causes a lack of func¬ 
tion and hyperplasia of the foetal thyroid, causing arrested development 
of the foetus. If more iodine were fed to the pregnant animals in many 
parts of the United States, their young would be more healthy and vigo¬ 
rous. Foetal athyrosis shows that there is a direct relation between the phy¬ 
siologically active constituents of the thyroid and growth of the epidermal 
appendages. An abundant secretion of the foetal thyroid during the later 
stages of the intra-uterine life is essential to the normal development of 
the foetus. 

(i) See R. March, 1918, No. 305* ^ 
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441 - The Availability of the Energy of Food for Growth. Moulton, c-R.^inThc Journal 
oi Biological Chemistry, VoL XXXI, No. 2, pp. 389-394 ,3 Tables. Baltimore, August, 1917. 

Experiments on the use of food have been conducted at the University 
of Missouri Agricultural Experiment Station, and some data have been ob¬ 
tained upon the relative amount of the energy of the food which may be 
recovered in flesh gained. The animals used were mature beef steers, 
2 or 3 37‘ears old, of the Shorthorn breed; they were as alike in weight, pre¬ 
vious method of treatment and type as is possible. The ration consisted 
of 5 parts of mixed grain (8 parts of maize meal and i of cold-pressed 
linseed meal) to 2 of alfalfa hay. 

The digestibility of the ration Was determined by digestion trials. 
The cost of maintaining the animals at constant weight was determined 
by extended maintenance trials. After the maintenance trial steer 18 was 
slaughtered for analysis; the other 2 were fattened, steer 48 to prime con¬ 
dition, steer 321 to a condition of 40 to 50 days under prime; they were 
then slaughtered and analysed. Table I shows the composition of the gain 
of weight. In calculating the thermic equivalent of the fat and protein, 
the value of 3-6776 calories per gm. was'used for the protein, and 9.4889 
for the fat. Tlae equivalent metabolizable energy for the ration was 
found by Armsby's method (i) to be 3 803 calories per kg. of digestible 
organic matter. The data are given in Table II. 

The metabolizable energy that may be used for production of flesh is 
that amount over and above the needs for maintenance. Using the average 
weight of the animal while on maintenance and the maintenance cost found 
by trial for each, the cost of maintenance during the full feed period Was 
calculated. The amounts of energy required for maintenance at diSerent 
body weights are proportional to the body surfaces, i. e., roughly to the 
two-thirds power of the body weights. In previous work (/. Biol, Chem,, 
1916, XXIV, 299) the author has shown that the surface area of a thin or 
medium fleshed steer is more nearly proportional to the Vs power of the 
weight, while with very fat steers the V9 power should be used. Both the 
Vs power and the Vs power were used in the calculations (the latter is 
used in Table II) and a difference of 0.25 % of the net energy cost (2) of 


(1) See B. June, 1915, No, 625 {Ed.). 

(2) Food which enters the animal body has a certain amount of total energy, called the 
heat of combustion. This energy is different for different feeds. Of this total energy the 
animal loses part by way of the faeces in the undigested food residues, part by way of the 
Urine in incompletely oxidized bodies, and part by way of combustible bodies voided. The 
amount over and above these losses is called the metabolizable energy. Not all of this meta- 
boli2able energy is available for the use of the animal body in either maintenance or growth. 
‘There is a loss due to the work of digestion, mastication, and movement of the food through 
the digestive tract. There is also a further loss due to a stimulated metabolism upon the 
absorption of digestible substances from the alimentary tract. There*may be a slightly greater 
muscular activity due to the increased food consumed. All this energy is converted into heat 
and lost from the body. What is left of the metabolizable energy after these second losses 
are accounted for is called the net, or amiable, energy. This may be used for production of 
work, or may be storedin the animal body in the form of protein^ fats or other body substances'' 

(Author) 

1441] 
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a pound of gain for Steer i8 and 1.5 % for Steer 48 was found. The true' 
value would lie between that given in Table II and a value smaller by 
the above percentage amounts. The error could therefore be hardly 
more than half that shown, or about 0.75 % of the total for Steer 48. The 
error in the calculation of the per cent, of available energy would be about 
double this error. The error is so small that a more complex method of 
calculation is not required. 


Table I. — Composition of Gain. Energy Stored in Flesh Gained. 



Stee 

r 121 

Steer 4S 


Flesh gained 

Composition 
of gain 

Flesh gained 

Composition 
of gain 


(estimated) 

(estimated) 

(estimated) 

(estimated 


gm. 

per cent. 

gm. 

per cent. 

Warm empty weight . 

211 726 

— 

417 900 

— 

Water. 

84174 

39.76 

123 372 

29.52 

Fat. 

07 626 

46.11 

248 246 

59.40 

Nitrogen . 

i 39S1 

1.88 

5 707 

1-37 

Protein. 

24 879 

11-75 

35667 

S.54 

Ash. 

4 161 

1-97 

70S4 

1.70 

Phosphorus. 

1 

597 

1 0.28 

1__i 

1 15 S 

1 

0.28 

Energy in fat, calories .... 

926 359 

i _ 

2 355 

1 

Energy in protein » . 

141 252 

1 — 

202 502 


Total energy stored » . 

I 067 611 

! ~ 

2558 103 

i _ 

1 

1 


Table II. — Gross and Net Cost of Gain. 
Per Cent Availability of Energy. 



1 

1 

1 

Steer izi 

Steer 48 

Length of period. . .. 

. . days ’ 

i 

; 153 

567 

‘Weight at beginnHig . 

.. lb. 

764 

842 

» end... 

. . )) ! 

1266 1 

I 805 

n gained... 

. . » ' 

502 j 

963 

Grain eaten daily. 

. . » 1 

1S.34 i 

16.93 

Hay » » .. 

. . 1 

7 21 ! 

7 OT 

0:ganic nutrients. 

. . » j 

3 398 i 

11 ^21 

Digestible organic nutrients. 

. . » 

2 267 1 

7 860 

Metabolizable energy. 

. , therms 

. 3 900 * 

13 519 

Energy per lb. gain .. 

. . 1 

1 7*^3 ! 

14*03 

Average weight of animal. 

. . Ib. 1 

i I 041 

I 384 

Energy pQt 1000 lb. for maintenance 

, . therms 

1 12.14 . 

12.73 

Total energy for maintenance. 


1 1900 

8646 

Energy above maintenance. 


2000 

4873 

Energy above maintenance per ib. of gain 

. . » 

i 3-98 

5.06 

Energy recovered in gain. 

. . » 1 

I 067.6 

2 558.1 

Metabolizable energy recovered. 

^ . % 

1 53-39 

1 

52.49 
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The results of the calculations, given in Table II, show a much higher 
productive energy cost of each pound of gain for the very fat steer than for 
the medium fat steer. Steer 48 gained about 29 % more fat than Steer 121; 
the productive energy increased in about the same proportion (27 %). 

In the tissus gained by thes^ animals, one recovered 53.39 % of the 
metabolizable energy consumed above maintenance and the other recovered 
52.94 %. Thus it is seen that the energy saved was about the same in both 
animals. Since this proportion of the energy is recovered it may be said 
that this is a measure of the availability and that the metabolizable energy 
of the ration used was 52.94 % available, or net. 

Using the data given by Armsby (Zoc. cit,) the author has calculated 
that 54.995 % of the metabolizable energy was available, which agrees 
very closely with Armsby’s figure (55 %). 

442-The Feeding of Young Chicks on Grain Mixtures of High and Low Lysine Con¬ 
tent (i). Buckner, G. D., Nollau, E. H. and KastlE, J. H., in Kentucky Agriculiural 

Expefiment Station, Bulletin No. 197, pp. 21, Tables IV, 16 Photographs. 

It has been shown by Osborne and Mendel in an exhaustive series 
of experiments on the feeding of albino rats, that lysine is primarily respon- 
sible for the stimulation of growth. The authors undertook a series of 
experiments regarding this subject on feeding young chicks using grain 
mixtures containing a low and high lysine content respectively. 

Experiment I. — Two lots of young chicks of mixed breed were chosen. 
At the beginning of the experiment the weight in Tot I (10 chicks) was 
438 gm., or an average of 43.8 gm. per chick, and in Tot II (9 chicks) 338 gm. 
or an average of 43.r gm. per chick. The experiment lasted 8 Weeks (May 
13 to July 6, 1915) and the two lots were fed as follows; 

Lot L — received a mash hvice a day, morning and evening, consisting of equal parts by 
weight of finely grotmd wheat, wheat bran, sunflower seed and hemp seed, moistened with 
skim milk; and once a day at noon they were given a coarsely ground niixtxxre of wheat, hemp- 
seed and cracked maize. 

Lot II. —received 30 gm. of a mash consisting of finely ground barley, rice, hominy and 
oats, 100 gm. each and 56 gm. of gluten flour, the mash being made with protein-free milk; 
at noon they received from 30 to 50 gm of a mixture of equal parts of barley, rice and hominy. 

Ott hydrolysis, these various rations gave (by the Van Slyke method) 
the following figures for the lysine content: — 


Lot 1 1 

Lot II 

IVXash 

Grain mixture 

Mash 

Gmin mixture 

3-So % 

2.23 % 

0.50 % 

0-79 % 


—The "chickens were weighed regularly every 6 days. At 
the of the, experiment 5 average chickens of Tot I weighed 2 553 gm.. 


, (I) See E., February 1918, No. i86 (Ed,), 

iui-mi 
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while 7 in Lot II weighed 1195 gm. The average increase in weight was 
thus 98 gm. for Lot I and only 15.6 gm. for Lot II. This striking differ¬ 
ence is shown clearly by photographs, which also show the state of de¬ 
velopment and feathering. Further, the chickens of Lot I were much more 
active than those of Lot II. 

At the end of the experiment (July 6), the chickens of Lot II were put 
on the rations fed to Lot I. On July 13, the chickens of Lot II gained 
in weight 344 gm. or an increase in 7 days of 41.2 gm. per chick (the pre¬ 
vious average, before exchange of the rations, was 15,9 gm). 

These results show that while the chickens of Lot I grew normally, 
those of Lot II were stunted in their growth. This difference in nutrition 
is probably due to the difference in the amount of lysine received by the 
2 lots and possibly to a dift'erence in the quantity and nature of the fats 
in the rations. The content in fats was as follows: — * 


Eot I 

L ^ 

Eot 

II 

Mash 

1 Grain mixture 

Mash 

1 Grain mixture 

13.08 % 

j 8.21 % 

1 

1.8 % 

l-o % 


It should be remembered that Osborne and Mendee and other in¬ 
vestigators have shown that certain of the natural fats contain substances 
which stimulate animal growth (i). Such fats are found in butter, cod 
liver oil, yolk of egg, etc.; many grains and vegetable products probably 
also contain growth-promoting fats. For this reason it is not safe to ex¬ 
plain the better growth of Lot I by the better quality of the protein in the 
food. It thus remains to be determined whether the difference is due to 
differences in the protein or fats, one or both. To throw light on this ques¬ 
tion, the following experiment was carried out. 

Experiment II. •— Two lots of 48 White L^horn chicks. Lots III 
and IV, were given the same rations as Lots I and II, save that to the ra¬ 
tion given to Lot IV there was added sufficient butter fat to bring up 
the fat content up to that of the ration fed to Lot III (the old Lot I). The 
total weight of Lot III (12 chicks) was 488 gm.,or an average of 40,6gm. 
per chick. Lot IV weighed 471 gm., or an average of 39.25 gm. per chick. 
After 8 weeks, each chick of Lot III weighed on an average 395-6 gm., 
while in Lot IV, each chick weighed an average of 118 gm. Thus Lot III 
showed an average gain per chick of 277.6 gm. over the chicks of Lot IV. 
Differences in development, health, plnmage, etc,, were again clearly 
marked, and although the chicks of Lot IV were quite healthy, their growth 
was obviously stunted. 

At the end of the second experime^it the rations were again reversed, 
with striking results: after 3 weeks, Lot III made a percentage gain of 


(x), Febnmry 1918, No, 1S2 (Ed.). 


144*3 
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5.1 as against 28,9 for Lot IV. Within one week after reversing the rations, 
the e^cternal sexnal characteristics of the chicks of Lot IV became no¬ 
ticeable and after the third week were very pronounced. 

Conclusion. — It is evident that the marked differences shown by 
the two lots in rate of growth cannot be ascribed to the fat content of the 
2 rations, but rather to differences in the amino-acid content of the rations, 
and particularly to differences in the lysine content. 

The writers emphasise the value of feeding experiments with the chicken 
both from a practical and a scientific standpoint. The financial returns 
from a sound method of feeding chickens would be enormous. From a 
purely scientific standpoint the young chicken is very suitable for feeding 
experiments' as it reaches maturity in so short a time. 

443 - The Relative Value of Certain Proteins and Protein Concentrates as Supplements 
to Maize Gluten. — Osbornb, T. B. and IVIendel, L. B. with the Cooperation of Ferry, 
F. L* and Wakeman, A. J. (Laboratory of the Connecticut Agricultural EKperimeut 
Station anrl the Sheffield Laboratory of Physiological Chemistry in Yale University, New 
Haven), in 7 'He Journal of Biological Chemistry, Vol. XXTX, No. i, pp. 69-92, 8 Tables, 
1 Chart. Baltimore, February, 1917. 

The writers undertook to measure the comparative nutritive potencies 
of different proteins or protein concentrates. The experiments were made 
with rats. With inadequate maize gluten as the basis of the nitrogenous 
part of the ration, the following substances were added to the diet: ~ ca¬ 
sein ; lactalbumin; edestin (prepared by extracting ground hemp seed with 
sodium chloride, repeated solution and precipitation by dilution and cooling); 
cottonseed protein; cottonseed flour (43.7 % protein); milkalbumin (a 
commercial product containing* 54,2 % protein and 23.8 % oi ash); beef 
tissue (made by drying the residue left after thoroughly extracting fresh 
chopped beef with water); fish meat meal (herrings, 60.5 % protein); 
maize germ cake (17.5 % protein); vegetable albumin flour (a commercial 
product, with 74.7 % protein, presumably consisting of the residues from 
the manufacture of wheat starch); brewers' grains (45 % protein); dis¬ 
tillers' grains (29.4 % protein); pea meal (26.5 % protein); peanut meal 
(after extraction of oil; 29.4 % protein). It was found that these food mix¬ 
tures, of approximately the same nitrogen and calorific content, vary great¬ 
ly in their efficiency for promoting growth, in accordance with both the 
_ character and the proportion of the protein supplement employed. The 
efficiency of these supplements presumably depends essentially on their rela¬ 
tive content in lysine and tryptophane ; for the addition of these amino- 
acids, either as such, or in the form of proteins yielding them, renders 
maize gluten suitable for growth. 

Of the various proteins employed to supplement the inefficient maize 
gluten, lactalbumin is by far the-most effective. Satisfactory growth is ob¬ 
tained with smaller quantities of this protein than of any of the others re¬ 
corded. The brewem' grains, distillers' grains, and '' vegetable albumin 
flour " were the least efficient supplements used, presumably because of their 
low lysine content. 

It is evident that the small additions of the more efficient proteins ac- 
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tually supplement the maize gluten instead of themselves furnishing all the 
protein used for growth, because equivalent amounts of these proteins alone 
in a similar ration are incapable of inducing a comparable degree of growth. 

Small amounts of a superior protein are often quite as efi&cient for grow1:h 
as larger amounts of a less adequate protein. 

^44 - The Nutriiive Properties of Kafirin. — hogan, a. g, (Depariment of chemistry, 
Kansas State Agricultural Experiment Station, Manhattan), in The Journal of Biological 
Chemisiryy Vol. XXXIII, No. i, pp. 151-159, 4 Charts. Baltimore, January, 1918. 

Johns and Brewster (i) have shown that most of the nitrogenous 
part of kafir (the north American variety of sorghum), about 67 per cent, of 
the total protein, is soluble in alcohol, and they called this particular pro¬ 
tein kafirin This protein contains 55.19 % of carbon, 7.36 % of hy¬ 
drogen, 16.44 % of nitrogen, 0.60 % of sulphur and 20.41 % of oxygen. It 
contains the following diamino-acids arginine, i.58»% ; lysine, 0.90 %; 
histidine, i.oo % ; and tryptophane, present. 

Because kafirin forms such a large proportion of the protein of kafir, 
and because of its increased economic importance for growdh in regions of 
light and insufficient rainfall, its nutritive properties w^ere studied in detail. 

A basal ration was prepared containing protein, protein-free milk, but¬ 
ter, starch, agar, and in which kafirin formed practically the only source of 
protein. This diet was given to rats and always resulted in nutritive failure. 
Accordingly kafirin was supplemented with other deficient proteins, gliadin 
(10 % of the basal ration) and gelatine (10 % of the basal ration) or both 
proteins together (5 %. of each). The addition of gliadin, for a short time at 
least, barely sufficed to maintain the live weight of the animals; but the 
addition of gelatine enabled them to grow slowly, while the two pro¬ 
teins together produced more rapid growth than gelatine alone. It thus 
seems that there are at least two limiting factors in gliadin as a source of 
protein; gelatine supplies one (lysine) and gliadin the other (cystine). 

In further experiments the following amino-acids were added to the 
basal ration: — tyrosine, cystine, tr3?pfcophane and lysine, either separately 
or mixed .individually with l^j'sine. It was found that the addition of 
tryptophane and tyrosine did not increase the rate of growth of the rats ; 
on the contrary, however, the addition of lysine plus cystine produced - 
marked increase of growth. The author concludes that the limiting fac¬ 
tors in kafirin are lysine and cystine. In addition, the data obtained 
show that lysine is indispensable for the maintenance of young animals. 
Osborne tod Mendee (1914) were of the opinion that lysine is necessary for 
growth but not for maintenance, because rats receiving gliadin as the sole 
source of protein in their ration maintained their live weight unchanged, 
but failed to grow, and because it was then thought that gliadine contained 
no lysine. The method of Van Seyke showed that gliadin contained 
an average of 1.33 % of lysine. Kafirin contains 0.90 % of Ij^sine, but it 
seems that lysine is completely wanting in zein. 


(i) See R., February 1917, No. 136. {Ed\ 
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cATiLB 445 - The Influence of the Stage of Gestation on the Composition and Properties of 
Milk. - Palmee, ly. S. and Eckles, C. H.,in the Jomnal d Dairy Science, Vol. I, 
No, 3, pp. 185-198. Baltimore, September, 1917. 

The quesfion of the infltieiice which is exerted by gestation on the com¬ 
position of cows’ milk has received practically no attention from an experi¬ 
mental point of view. This paper presents data bearing on this question 
consisting in complete analyses of the milk and milk fat throughout the en¬ 
tire lactation period of ten cows which became pregnant at various stages 
of their lactation period, of one cow which was farrow and the complete 
analyses of the milk for three of the ten cows throughout a subsequent 
lactation when they were kept farrow. 

It is well known that the percentage composition of cows’ milk and 
the constitution of the milk fat, as shown by phj^sical and chemical 
constants, undergo certain definite changes as the stage of lactation progres¬ 
ses. These changes'are usually particularly marked at the close ’of lac¬ 
tation. Since under normal conditions, nearly all cows are bred at some 
stage of their lactation period, it is difficult to determine how much the fact 
of pregnancy or the stage of gestation contribute to these changes in the 
composition of the milk and milk fat. 

The completeness of the data for the lactation periods of the experi¬ 
mental animals has made it possible to compare the composition of the milk 
and the milk fat at any stage of lactatioh with the average composition for 
the entire period. Inasmuch as the date of breeding of the animals occurred 
at different stages of lactation for each of the animals it has been possible 
to ascertain at wbat stage of lactation the composition of the milk and milk 
fat for each animal showed permanent changes from the average, and to 
note, at the same time, at what stage of gestation these changes took place. 
It seemed probable that there should be some uniformity among the dif¬ 
ferent animals with regard to the stage of duration of the factor contri¬ 
buting the strongest influence upon the composition of the milk. Tabula¬ 
tion of the results from this standpoint revealed the fact, that permau- 
, ent changes from the average composition of the fat occunred several' 
weeks sooner, on the average, than similar changes in the percentage com¬ 
position of the milk. 

,An examination of the data on the average composition of the milk 
for the entire lactation period in comparison with the composition of the 
seven-day composite which showed the first permanent change from the 
average, and the stages of lactation and gestation when this change occur-- 
red, shows a close relation existing between a change in the percentage com¬ 
position of the milk and the stage of the lactation period, particularly with 
, respect to the relative stage of lactation. 

The data fail to reveal, however, that the changes in the composition 
of the milk bore any constant relation to the stage of gestation. Similar 
x^ults are obtained on examination of similar data for the physical and chemi¬ 
cal constants,of the milk fat. Although the rdations between the changes 
in the constitution of the milk fat and the stage of lactation is much less con¬ 
stant, the same restalt holds true with respect to the relation to the stage of 
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gestation. It would appear that some other factor may have been partly 
responsible for the.changes in the composition of the milk fat. 

Still more substantial evidence in regard to the influence of the stage 
of gestation on the composition of milk is furnished by a comparison of the 
composition on corresponding days Of two lactation periods of the same cow^ 
during one period of which she is pregnant and the other farrow. 

An examination of the data available fox three of the cows shows that 
the same shrinkage in milk flow and the same changes in the composition of 
the milk occurred at the end of the farrow lactation as took place at the 
end of the pregnant lactation, but at a somewhat later stage. 

The conclusion drawn from the data presented-in this paper is that ges¬ 
tation does not exert any direct effect upon the composition and properties 
of cows* milk, but that gestation may aiJect the composition indirectly by 
hastening the close of lactation, which is the important factor involved in 
the changes in the composition of milk as lactation advances. The charac¬ 
teristics of the milk as the end of the lactation.approaches are high concen¬ 
tration of protein and fat, and frequently a lower concentration of lactose. 

The fat of cows’ milk is characterized by great depression of the saponifi¬ 
cation value and Reichert-lMeissl number, and great increase in iodine value 
and melting point. In addition, data which have not yet been published are 
presented on the influence which gestation exerts upon the composition of 
human milk, indicating that under normal conditions gestation exerts no 
influence on the composition of mother’s milk an d that the marked decrease 
in the percentage of all the solid constituents of the milk reported by an¬ 
other investigator as accompanying gestation in the case of human milk 
was not confirmed. 

446 - The Effect of Pepsin Whey on Calves. —mcinnjs, x. T.,in The Agmuiturai Gazette 

of New South WaUsj Vol. XXVIII, Pt. 12, p. 850. Sydney, December 3, 1917. 

Since pepsin has been used instead of rennet iti the cheese factories of 
New South Wales, a breeder who had lost calves attributed their death to 
the use of pepsin whey as a food. For this reason the Department of Agri¬ 
culture undertook an investigation to see whether there was any ground for 
this hypothesis. It was found that pepsin whey obtained from various 
cheese factories is often fed to calves without any ill efiects, and is complete¬ 
ly satisfactory in all respects, provided it is heated to at least ibo^F. be¬ 
fore use. 

447 - Swine Management in U. S. A. — Rommel, o. h. and ashbrook, f. g., in nos 

Farmers^ Bulletin 874, U. S. Department of AgnculHmi pp. 1-38. Washington, D. C., 

September, 1917. 

This brrlletin deals with the various phases of swine production from a 
practical point of view, namely : feeding, breeding and management. 

Some interesting data concerning weights of pigs at given ages are here 
reproduced. 

Table I shows statistics based on information obtained from 12 practi¬ 
cal breeders, asked to state the weights of their own pigs at given ages, and 
at the same time to name the weights which they considered pigs ought 

[ 445 - 44^3 





480 


PICS — P0UI<TRV 


to weigh at these ages; the aim being to establish a weight standard for 
swine raisers to work up to. The same table also shows the average 
weights of 121 pigs bred and fattened at the Bureau of Animal Industry Ex¬ 
perimental Earm at Beltsville, Maryland. The latter weights are shown more 
in detail in figure i, and it will be observed that they terminate at 8 months, 
when the animals were marketed. 

Tabi^c I. — Comparison of pig weights at varm^s ages. 

Average weiglils (in lbs) at 


Class 



3 months 1 

i 

f) months 

9 months 

I I’ months 

1 

Bleeders’ pigs. 

. . . . ; 41 ; 

120 

191 

! 

267 

Experimental Faim pigs 

. i 

140 

235 w 

— 

Breeders’ standard . . . 

• • i 

" ! 

176 

263 ; 

347 


(i) Weight at 8 months, when marketed. 


FigurbI — Average weekly weigJds of 121 hogs at Bureau of Animal Industry 
Experimental Farm, Beltsville, Md. 



The abscissae represent the ntunber of weeks (i to 34) since birth (0). 
The ordinates represent the Uve weights in lb. 


448 - Blood Fat in Domestic PowJs in Relation to Egg Production. — Warner, b. k. 
and Edmond, H. I>,, in the Journal of Biological Chemhtry, Vol. XXXI, No. 2, pp, 281- 
294* ID Tables. Baltimore, August, 1917. 

■ The work described was carried out at the Poultry and Chemical 
laboratories of the Storrs Agricultural Experiment Station, Connecticut. 

The natural colour of the body fat of most hens and the fat in egg yolk is 
yellow. This colour, is due to a.pigment of the xanthophyll group together 
with very little of a pigment isolated in crystalline form by WibbstItter 
and Escbek and proved by Pabmer to be identical with plant xanthophyll. 
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The disappearance of this colour from the external parts of the hen's body 
led the authors to undertake this investigation. There is in the hen a cor¬ 
relation between egg laying activity and yellow pigment. Bi^akbsIvEE and 
Warner have shown that when the yellow in the ear-lobes did not exceed 
20 % in a given group of hens the percentage of birds laying was high; the 
second percentage decreased as the first increased. They concluded that 
the laying removed the yellow pigment from the body for the pioduction 
of eggs more rapidly than it could be replaced by the normal metabolism 
This led the authors to believe that, if the yellow pigment present in the 
hen's body before laying is transferred to the egg yolk, the bod^^ fat contain¬ 
ing the yellow pigment would, in a like manner, pass in the blood from the 
body to the egg yolk. (It should be noted that, in this paper, by “fat" is 
meant the total ether extract composed chiefly of fats and cholesterol). 

If this be so a hen which lays heavily should have blood much richer 
in fat than a hen which does not lay. The authors, therefore, studied the 
relationship of blood fat in fowls to • i) egg production; 2) the presence 
of food in the alimentary tract; 3) the colour of legs, etc,; 4) sex. Warner 
had shown previously that the average amount of fat found in high produc¬ 
ing and in laying hens is 1.426 %, and in low producing' hens 0.886 %. 
The results were considered to justify further study. In October, 1916, the 
authors commenced their work with 12 cockerels and 82 White Leghorn 
hens. The hens had just completed their ist or 3rd year of laying, and among 
them were birds with high, medium, and low records. 

The egg producing records cover a period from November i to the fol¬ 
lowing October 31. Blood samples were taken from October 28 to Novem¬ 
ber 3,1916. The results obtained were as follows: 

There is little or no correlation between the amount of fat in the hen's 
blood and its annual egg yield, but the blood of a hen laying at the time the 
sample is taken is much richer in fat than that of a hen which is not laying. 

The average percentage of fat in the 70 hens which had juk completed 
their first year of laying was 0,407; for the twelve i year old cockerels 
it was 0.176. These data show that it is improbable that high producing 
hens can be selected merely by sampling their blood and determining its 
fat content unless account is taken of whether or not the hen is laying at 
the time of sampling, and also of the season. A 16 hour fast did not seem 
to decrease the fat content of the blood of fowls. 

There is a close relation between the colour of the beak, legs, and vent 
and the percentage of fat in the blood. The birds with pale legs, beaks and 
ani, had a high percentage of fat in their blood and a high average egg pro¬ 
duction, and vice versa. This shows that birds which are not laying store 
fat in the body cells and, consequently, their beaks, legs, and ani become 
yellow, the natural colour for all American breeds and Teghorns. 

The avers^e percentage of fat in the blood of the 3 year old hens was 
much lower than that of the i year old birds. The percentage of fat in 
the blood of the male birds was more constant than that of the i year old 
hens. There seems little difference between the percentage of fat in the 
blood of male birds and in that of hens which are not laying. 

., imi 
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The principal reason why the blood of laying hens is much richer in 
fat than those which are not laying seems to be that the far stored in the 
body tissues is taken up by the blood and carried to the egg yolk. 

449 - Second Report on the Experiments carried out at Pusa to Improve the Mul¬ 
berry Silk Industry N*. (Sericultural Assistant, Research Institute, I->iisa), 

in Agnmliwal Research Institute^ Pusa, Bulletin Ko. 74, pp. 27. Tables 12. Calcutta, 1917 

Crossing. — Multivoltine races were crossed with univoltine races to 
see whether a multivoltine hybrid race which will yield better cocoons than 
pure multivoltine races,can be established. Some success was attained; 
multivoltine cil>sses thus obtained gave better yields than the pure mul¬ 
tivoltine races usually reared in Bengal, Assam and Mysore. It seems 
that it will not be possible to get all the layings multivoltine from a hybrid 
race; a few eggs from each laying turn univoltine but they should be 
destroyed. The loss of these eggs can be ignored considering the advant¬ 
ages gained. 

It was f otCnd that, in the case of a hybrid race, if all the yellow cocoons 
were eliminated from each generation, it is easy to get all white cocoons; 
but it is difficult to get all yellow cocoons after many generations if white 
ones are eliminated. 

The following crosses were made: — (Nistari x French) x Mysore; 
Nistari X (Japanese-Italian)Assam X Nistari; Assam X Chotopolu; 
Nistari X Chotopolu; etc. 

Use of Stimulants. — M. Kawahito, the Director of Aichikew Seri¬ 
culture Experimental Station, Japan, has been reported to get an improve¬ 
ment in the cocoons of univoltine races by immersing the eggs in dilute 
hydrochloric acid, A similar experiment Was carried out by the author 
with a multivoltine race, but better eggs were not obtained by treatment 
with dilute hydrochloric acid. * 

Effect of Feeding. — The yield of silk can be increased by increasing 
the number of feedings, but the advantage obtained is not proportionate to 
the extra trouble and cost required for the purpose. An experiment was 
undertaken to find out which variety of mulberry gives the most satisfac¬ 
tory result in the yield and other qualities of silk and the percentage of 
disease in the mother moths. The best varieties were found to be Moms 
alba var. jafonica and M. alba var. fhilifpemis (both for univoltine and 
multivoltine races) and then M. Mica, The leaves of the variety italica 
are very big and hard and not ‘suitable for feeding the larvae. The Ben¬ 
gal bush variety w'ould probably give better results if it were allowed to 
grow into a big tree, iUl races yield more silk if fed with suitable mul¬ 
berry tree leaves than when fed with bush leaves. Tree mulberry should 
be introduced in addition to bush. 

Resistance to Disease. — a) Pebrine: In a previous report the 
author has shown that, in a climate like that of Pusa, univoltine races are 
more susceptible to pebrine than multivoltine ones. The disease appears 


(i) For the suHimary of the first report, see B. 1915, No. 1071 {Ed.), 
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more in May to October than in September to April. The more pebrinized 
layings are reared with healthy layings the less the number of cocoons are 
obtained from a rearing. The percentage of diseased moths is more or less 
in proportion to the pebrinized layings reared with healthy layings. Good 
crops and healthy layings can be obtained from a pebrinized laying if the 
worms are carefully attended to and if the temperature and moisture-con- 
tent of the air are suitable for the healthy growth of the larvae. Bad 
crops and pebrinized layings are obtained from a healthy laying if the tem¬ 
perature and moisture-content are high and if the worms are not properly 
looked after. 

6) Flacherie. — Many moths are attacked with flacherie during the 
rainy season when the temperature and moisture-content are high. It 
was found that eggs laid by moths attacked by flacherie, can be safely 
kept for industrial purposes though in some cases the cocoons are a little 
inferior to those obtained from eggs laid by healthy moths. 

Hibernation. — Univoltine eggs should be hibernated for about 
4 or 5 months at about 35° to 450 F. The author undertook an experiment 
to find out whether it is possible to shorten the duration of cold storage by 
increasing the intensity of cold and to study the effect of intensive cold on 
the embryos. The results showed that the duration of cold storage can be 
shortened by the action of intense cold, but that the eggs hatch quite un¬ 
satisfactorily. 

As regards the indigenous races the author indicates the Mysore race 
as being the best for yield of silk. The Nistari race should be reared in ’ 

April or May,.the Mysore race and hybrid races from July to October and 
univoltine races from October to March. Of all the univoltine races, Chi¬ 
nese and Japanese races thrive best in a climate like that of Pusa but their 
yield of silk is inferior to those of France and Italy. The cross-breds be¬ 
tween Boropolu and foreign univoltine races should be reared in those 
places where imported foreign races do not thrive well, 

450 - Fresh-Water Mussels: Their Exploitation and Artificial Propagation in the other lwe 
Rivers of the United States. — TUveret-Wattel, R.„ in the BulkUn it la SocOte 
NaHonde d'AcclimtUaHon da France, Year IfXlV, No. ii, pp. 427-438, 6 Fig. Paris, 

November, 19x7. 

In the inland waters of America,^there are hundreds of species of 
fresh water mussels (family Unionidae) many of which produce pearls much 
used in jewelry; for this reason, they are considerably exploited in the United 
States. The shells are used for miing mother-of-pearl buttons. The spe¬ 
cies most in demand are, Qmdrula ebem, Lampilis anodontmdes, i. recius, 

L, fallaciosus, L. ligamentinuSy Tntigonia vmmo%ay Plagida securis and 
Symphynota complamta. 

For various reasons, especially over-fishing, the mussels have been 
greatly reduced in numbers, so much so that various measures have been 
proposed to remedy such a state of efiairs. As these measures do not ap¬ 
pear to suffice, the breeding of fresh water mussels is being considereid. 

As these molluscs pass the greater part of their larval live on fish (par- 
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ticularly on the gills), the latter will be of great importance in rearing the 
mussels. 

Researches are in progress concerning the food and other needs of the 
fresh-water mussels, when, having left their hosts, they begin to assume 
adult characters. 


FARM ENGINEERINa 


451 - The Encouragement of Mechanical Cultivation in France. — FeuUie d' informations 
die Ministere dc VA^rirulture, Year XXII, No. 52, pp. 1-3. Paris, October 16,, 1917. 

The French Mnister of Agriculture has published an order dated 
October 8, 1917, containing the following provisions: — 

Agricultural groupings of at least 7 members, departments, boroughs, 
may receive State grants for the purchase of machines for mechanical culti¬ 
vation, provided that they undertake to use the machines themselves and 
to prepare for and sow cereals with a minimum per machine of an acreage 
to be fixed in each case, according to the capacity of the machine and the 
nature of the soil. When the machines acquired by the above-mentioned 
groups consist of a set of at least 5 tractors and material for steam or electric 
ploughing, the subvention (acquisition of material and advances for the 
cost of cultivation) may amount to 50 % of the cost of the machines. In 
^ the contrary case, the subvention may not exceed %ot Yz of;the cost 
* of the machines, according to whether the applicant will have recourse or 
not to an agricultural credit bank. In regions that have suffered through 
the war, the maxima may be raised respectively to Yu of the price 
of the machines. 

Applications for subventions must be made to the Minister of agricul¬ 
ture through the prefect of the department. They will be accompanied 
with the opinion of the prefect and the following information obtained or 
verified by the director of agriculture: — the t^qie and price of machine; 
the rules relating to the conditions under which the machine is to be used; 
' a provisional estimate for the undertaking; a report on the geological, topo¬ 
graphical and agrogeological conditions of the region where the machine 
is to work; the area to be worked; the engagement provided for; the rules 
of the syndicate for the agiiculturalassociations, wjth the number of members 
and the funds available indicated, the bases-of the division of common expen¬ 
ses and charges between them; the extract of the resolution of the general 
or municipal council for the departments and boroughs; and, finally, proof 
that the applicants have suffered fronpi the invasion. 

45:5 - Mechanical Cultivation Tests at Rabat, Morocco, in 1917.- Dessaisaix, r., b 

the Jomml ^-Agnmltnre pratique, YearnXXXII, No. % p. 53. _ Paris,February 7,1918. 

. The Automobile Club of Morocco has carried out tests of mechanical 
cultivators at Oulja de Rabat from September 26 to 29, 1917. Five 
machines took part, the trials being* carried out on compact soils greatly 
hardened by drought. 
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The results of these trials are given in the appended table. 


J 

1 


i 

I 

Fuel used 

per acre 

Machines 

IT. p. i 

Depth of work, 1 

Aiea ploughed j 


inches j 

pci houi 

1 



1 


i 

Paraffin 

i 

Petrol 




sq. feet 1 

i 

gallons 1 

gallons 

Amanco • • • | 

24. 


1 

2S 192 

i 

2.59 

0 22 

Bull . . . 

20 

; 6--7 ! 

23336 i 

2.96 1 

I 52 

Ford. 


breaking-iip . 

— I 

— ! 

3.22 



stubble ! 

1 

1 

Titan .... 

' 20 

5—7 ! 

23 562 j 

3.12 

0.13 

Moline . . . . 


breaking-up j 

’ _ j 


3.18 


j 12 

stubble ; 

1_ ! 

i 

. 1 „. 




Notes are given below as regard the ploughs, the quality of work, 
the best average speed in relation to the area worked per hour and the width 
of work. 


, Amanco : 4-fuiTow, automatic-Hfting plough; width of work, 40 in.; very even work ; 
average working speed, 8186 ft. per hour. 

Bull : 3-fuiTow, axxtouiatic-lifting plough, width of work. 40 in.; good work; average 
working speed, 6775 ft. per hour. 

Ford; 2-furrow plough, not self-lifting; width of work, 27 in.; breaks up stubble fairly 
well. The area worked per hour and the average speed were not determined. The Ford 
machine consists of the ordinary frame with a 14 HP. motor converted into a tractor. 

Titan; 3-fuiTOw, automatic-lifting plough,width of work, 35 in.; very good work; 
average working speed, 7992 ft. per hour. 

Moline; 2-fuiTow plough; width of work, 27 ,iu- 'i^hc area worked per hour and the 
average speed were not detemined; the fuel-consumption indicated in the table is 
approximate. 

The area ploughed per hour and the fuel-consumption per acre agree 
very well with the results obtained with the same machines in the trial at 
Noisyde-Grand, I?rance, in 1917 (i). 

453 - The Application of Electricity to Agriculture ih France. — dabat, in Comptes 

Rendus de$ Stances dc VAcadMe d\igrimliure de France, Vol. HI, No. 41, pp. 1138- 

1T35. Paris, December 26, 1918. 

The author considers the present importance of the various uses to 
which electricity may be put in agriculture, and suggests ways of develop¬ 
ing the extended use of electricity on farms. 

Manual labour, now of increasing scarcity, shoul be partly replaced by 
machinery. Great progress has been made by using internal combustion, 
gas and steam engines. Electricity, though already used in agriculture, is 
not employed as much as it ought. Electric motors have many advantages 
over internal combustion engines, which are much more generally used in 


(i) See R,, November 1917, No. 1051 and j?. Jauuars? 1918, No. 8r, (Rd.) 
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agriculture and they are cheaper. However, for mechanical ploughing the 
electric motor is $uperior to the steam engine. But in spite oi its qualities, 
the electric motor may be less economical. If certain uses of energy could 
support the present sale prices, for many others (motorculture, threshing ce¬ 
reals) the price of 15 to 20 centimes the kw-hour should not be passed. For 
irrigation and drainage works, the tariff would have to be loweXj according 
to the lift required. To lower the sale price, the height of which results from 
the small and discontinuous demand for farm use, farmers should unite in 
groups comprising enough members to represent current and number of 
working hours of importance. On the other hand, the State should intervene 
and use all possible means to obtain low tariffs for farmers. The energy 
being supplied at rates suiting the farmers, they should remove the obstacles 
formed by certain methods of farming so as to derive the greatest benefit 
from the use of elctricity. 

The foundation of hydroelectric works constitutes one of the most im¬ 
portant factors in lowering the cost of electric energy. France has, in its 
Watercourses, an enormous quantity of latent energy, estimated statistic¬ 
ally at from 4 to 5 million HP. at low^ water and 9 to 10 million at an 
average level; while the total nominal HP. of steam engines in France 
amounts to 15 million HP. It follows that the coal beds decrease .every 
year while the water-power remains unchanged. 

The adaption of watercourses for the production of electricity only 
dates back some twenty years. Before the war the total water power in 
use amounted to 620 000 HP., of which 380 000 HP. were distributed, the 
rest being utilised on the spot. Since 1914, the total water power, 
employed or about to be employed, has increased by 400 000 HP. 

The author quotes various’technical, administrative or legislative meas¬ 
ures taken by the Minister of Agriculture to develop the utilisation of 
'"'white coal 

From the technical point of view, the work of the “Services des 
Grandes Forces hydrauliquesoften praised by both French and foreign 
scientists and engineers, will eliminate the necessity for private individuals 
of long and costly study regarding the exploitation of watercourses. 

Regarding administration and legislation, the Minister of Agriculture 
has drawn up rules for Communes when about to transfer their water 
rights and he has put forward several bills attempting to remove the hind¬ 
rance caused by the present legislation to the industrial use of watercourses. 
To obtain reduced tariffs for agricultural work, he has obtained that the 
principle of reduced tariffs in favour of syndicates should be inserted in the 
contracts. ^ The obligation of furnishing current at low prices is also pro¬ 
vided. for in various concessions for works om rivers of the public land con¬ 
ceded by the Minister of Public W^rks. .The text of o, recent bill regarding 
all the categories of watercourses not only gives concessions to syndicates, but 
also to agricultural groupings of any kind. The bill contains clauses 
requiring industrial concession-holders to provide reserves of water and 
current for agriculture and accords reduced tariffs to all agricultural group¬ 
ings of general interest. 
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The Ministet of Agriculture also helps to organise cooperative societies 
for the generation and distribution of energy. The State, in this case, has 
helped financially as well as providing for the collaboration of the technical 
experts of the Service for agricultural improvements. The Minister has 
also profited from the establishment of works founded since the war to 
intensify the production of chemical fertilisers. To this end, some contracts' 
require that, for a certain period of years after peace has been declared, 
considerable amounts of energy shall be provided for the manufacture of 
calcium carbide and cyanamide. 

I^or some years, the electrical distribution societies have completely 
neglected to obtain the custom of farmers. But they have finally realised 
that if, when commercing work, they were justified in seeking more paying 
customers (lighting, transport, industiy), it would have been better man¬ 
agement to seek other outlets, such as agriculture, which, by means of lowered 
tariffs, would consume that surplus energy which is often to difficult to 
utilise. Accordingly the distributors have decided to do propaganda work to 
interest farmers in the uses of electricity in agriculture. The electrical 
exhibition at Marseilles (1908), the international electrocultural congress at 
Rheims (1912), the general agricultural competition of 1913, have greatly 
contributed to a more widely diffused knowledge of the application of 
electricity to agriculture. Some distributing societies addressed the farm¬ 
ers directly. Tor example, the Motive Power Society of Refrain, at 
Montbeliard, should be mentioned, as it has installed electricity in several 
agricultural villages*, under the stipulation that if the consumers .were not 
satisfied, the current would be withdrawn and no charges made. In every 
case the installation has been retained. 

The author thinks that the State should encourage these societies to 
continue in this Way, by helping to form agricultural associations for using 
energy'in common. In this Way, not only would the total energy required 
by farmers increase, but the hours of current consumption would be greater 
owing* to circulation established between the associations. Whilst distri¬ 
buting energy among the consumers to as to reduce variations of load while 
increasing its duration, thus playing a similar part to the syndical associa¬ 
tions for the distribution of irrigation water, the association would reduce 
the concession-holders' expenses and assist development. If new lines 
have to be installed to supply the agricultural consumers, the association 
will help to equalise the charge on the capital invested by dividing it among 
a large number of consumers. The association has also the advantage of 
buying the more expensive apparatus to be used in turn by the members. 

The author shows that the State rather than distribution societies 
should found these associations. The distributors might hesitate on account 
of the time and capital required and become discouraged by the set-backs 
always produced by attempts to unite agriculturists. The State has more 
powerful means of action and it should intervene all the more, seeing that 
theses collective organs would not only be useful for furnishing energy, 
but would enable all sorts of agricultural improvements to be carried out: 
threshing in common, co-operative dairies, distilleries, etc. 



488 AGRICUIvTURAL MACHINERY AND IMPI^KMENTS " 


The author also points out the value of State help in showing the most 
economic and suitable method of utilising energy, so that all possible faci¬ 
lities may be obtained from the distributors and full profit from the advan¬ 
tages given them by law. In the case where the supplying of farms would 
require the extension of a distribution network, and the cost would fall on 
the consumers, the project might be formulated by the technical experts of 
the Service for agricultural improvements, who would supervise the work, 
while the cost would be lightened by subventions and loans from State 
funds. This technical and financial aid would always be given to farmers 
whenever the utility of forming a special service for production and 
distribution is recognised. 

It is to be hoped that the co-operative movement, first intended for the 
common working of farm products, with oil works, cooperative wine-cel¬ 
lars, and continued by the common purchase and use of threshing machines, 
will extend to the generation and distribution of electric energy. Thanks 
to the various measures now under discussion, which will be supplemented 
by active propaganda, the agricultural use of electricity will be rapidly de¬ 
veloped, to the great profit of French agriculture. 

454 - Tractors In the United States. — I. Bxtract from the A mcncan Thresherman publisher! 
in the 17 . S. Departfmnt of Agriculture Experiment Station Record, Vol. XXXVII, No. 4, 
pp. 387-088, Table. Washington, September, 1917. — II. Rinoelmann, Max, in the /owy- 
ml (VAgriculture pratique, Year I^XXXII, Vol XXXI, No. 2, p. 30. Paris, January 24, 
«9i8. 

I. — Tabulated data concerning the operations of 50 large tractors and 
37 small tractors during 1916-17. Fifteen of the large tractors used gaso¬ 
line and 44 used either kerosene or distillate. 

The relation of horsepower to work is shown in the following table 


Raliag of tractors 

HP. 

‘ Area plonghed 

! in 10 hours, 

' acres. ■ 1 

' I 

j 

Rating of tractors. , 

HP. j 

Area ploughed 
in 10 hours, 

acre,s. 

5“I3 

i I 

! j 


Tl.yo 

S-lb 

I 6 .6o 1 

25-45 ! 

19-20 

10-20 

1 7-70 ! 

j 30-60 

21.00 

12-25 

! 9-00 

j 40-60 • 1 

2575 


II. — M. RiNGgi^MAlTO observes that the figures apply to lighter soils 
than those in France, with, more shallow ploughing, and a longer furrow- 
length. So, to obtain figures applicable to France, M. RmGBtM&im multi¬ 
plies the figures given above by 0.7. 

According to the report, 72 holders out of 96 stated that the work done 
by tractor costs less than that done by horses. On the other hand, 40 holders 
having tractors of over 30 HP. were in favour of rdechanical traction, 
while two years ago there were only 30 in favour. Amongst 27 holders 
having tractors of less than 30 HP., 33 declared in favour in the previous 
year, while in the present rejwrt only 30 were favourable to mpc haniogl' 
cultivation. . 

(4SS-4S4} 
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453 - The Conversion of Motocars into Tractors (i). — i. The “Shofieid” AusUiary 'wa¬ 
gon. Le Genic Rural, Year X, No. 78, pp. 8-9, 3 Fig. Pai.s, 1918 — ll. The “Tracford” 
Conversion Unit. The Implement and Machinery Review, VoL XXXXIII, No. 513 
p. 958, I Fig Jyondon, January i, 1918. 

I. — The Shofifxd Co., of Kansas City, U. S. A., have a useful device 
which enables a motorcar to be used as a tractor with only slight change. 
The device consists of an auxiliary wagon which is towed on the road by 
the motor car, while the latter is mounted on the wagon in the field. 

When on the wagon, the car is held firmly on a two U shaped rails in 
which the automobile wheels engage. The back wheels of the wagon, serving 
as driving‘wheels, have each a rim with internal teeth which engage with 
a gear whose axle turns on a bearing fixed on the wagon ; this axle carries 
a sprocket wheel. Another sprocket wheel is mounted on the hub of each 
rear wheel of the car. The two sprockets are connected by a chain. The 
rear of the car is lifted until the 2 chain drives are sufiiciently taut; then 
the driving wheels of the car turn freely, the movement being transmitted 
to the rear wheels of the wagon. The front wheels of the wragon can be 
steered by a wheel placed by that of the car, but which turns vertically. 
According to the inventdr, mounting requires about 10 minutes. 

II. Another conversion unit to enable a Ford car to be used as a 
tractor, is the Tracford sold at £ 65 by the Power Farm Supply Co., 
Priory Tawn Chambers, Ellys Road, Coventiy. 

The device comprises a pair of large tractor wheels fitted with remov¬ 
able mud strakes, and mounted on a strong axle which is attached to the rear 
end of the frame of a Ford car. A pair of roller pinions replace the wheels 
at the end of the Ford axle and these pinions gear with a series of 8, gear 
sections of 7 teeth each, which are bolted to the inside of the tractor wheels. 

The result is a 9 to i reduction in the gearing, the road speed being 
reduced Vo “vyhile the power delivered at the axle is increased ninefold. 
A supplementary water tank is mounted over the engine, and a water cir¬ 
culator automatically provides forced circulation through the radiator. 
The tractor axle forms the draw bar. 

The Tracford unit weighs less than 800 lb.; its axle is’of i. 15-16 
in. solid steel and the wheels have a lo-in. face with angle-iron lugs attached. 

456 - Fuel Saving. — Stritmaitbr, a., in the Farm Implement News, VoL XXXIX, No.h, 
PP- 36-38. Chicago, January 3, 1918. 

While the actual production of petrol in the United States is 6 849 000 
gallons per day, the Bureau of Mines estimates that 1500 000 gallons are 
wasted dail3^ through various losses, such as leaky tanks, badly-adjusted 
carburettors, motors running idle, waste in garages, etc. The Automobile 
Chamber of Commerce has suggested methods of economy which are quoted 
below: 

’ f 

i) store petrol in underground steel tanks. Use wheeled steel tanks with measuring 
pump and hose. They prevent loss by fire, evaporation and spilling. 

j?) Don*t spill or expose petrol tb air —it evaporates rapidly and is dangerous. 


(1} See R. June 1917, No. 577 and December 1917, No. 1204 {Ed.). 
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, 3) Don’t use petrol for cleaning or washing — use other materials to remove grease. 

4) Stop all leakages. Always shut off gas at tank or feed pipe. 

5) Adjust brake bands so as not to drag. See that all bearings run freely. 

6) Don’t let engine run while car is standing. It is good for the starter battery to 
be used frequently. 

7) Have carburetors adjusted by the makers or by autonio.bUe companies. 

8) Keep needle valve clean and adjust carburetor (while engine is hot) to use as lean 
mixture as possible. A rich mixture is wasteful. 

9) Preheat air entering carburetor and keep radiator covered in cold weather to ensure 
better vaporisation. 

10) Time spark correctly and drive with spark fully advanced — a late spark increases 
gas consumption. 

11) Have a hot spark; keep plugs clean and spark points properly adjusted. 

12) Avoid high speed. The most economical speed is 15 to 25 miles per hour. 

15) Don’t accelerate and stop quickly — it wastes gas and w'ears ont tyres. 

14) Avoid aimless and needless use of cars. Do a number of errands in one trip. 

15) Find out the mileage per gallon. Fill tank full and divide odometer mileage by 
gallons consumed. 

The author considers these rules at length i He points out that, with 
farm engines, carburetor adjustments are easily made while the engine is 
running, largely by watching the character of the exhaust and the noise 
it makes. Although the last three rules apply to motorcars, the last one 
is useful for' a farmer using a tractor. He ought to know how much fuel 
the tractor uses in plowing a certain field or doing some piece of work, 
such as filling a silo. 

457 " Fire Prevention and Fire Fighting on the Farm, in U. S, A.— Tolley, h. r. and 

Yejrkes, A. P., in VniUd Slates Department of Agricnlture 'Farmers Bulletin No. 904, 
,pp.i6, X Fig.> bibliography of ix publications. WasHngton, D. C., January, XQiS. 

Organised fire prevention is still neglected in farms, as few fanners have 
considered the means to adopt for preventing and fighting fires. Yet mil¬ 
lions of dollars' worth of agricultural wealth is destroyed by fire in the 
United States each year. At normal prices and with an average crop, the 
loss is about equal to the value of the potato crop in that country. This 
bulletin is intended to interest farmers in fire prevention on his own 
premises and to urge him to eliminate all unnecessary fire hazards, while 
providing all required facilities for fighting fixes. 

The writers consider the common fire hazards and point out that, as 
regards the spontaneous combustion of hay stacks, the first cut of alfalfa 
seems to be the most dangerous in that respect. In addition, precautions 
should be taken in buildings where incubators, brooders, evaporators, and 
other equipment requiring the use of fire are housed. 

Farmers'Bulletin 843 of the U. S. Department of Agriculture gives 
dire^ons for installing modern lighting rods. In some instances, farmers' 
mutual fixe insurance companies make reductions on the premiums charged 
on rodded buildings. 

As r^ards methods of fixe fighting, water is the simplest and cheapest 
&e extinguisher; pails of Wate should always be placed in every farm build¬ 
ing so as to be instantly available in case of need. Water-supply systems 
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which furnish water under pressure afford excellent facilities if the neces- * 
sary hose and connection are always ready for use. 

Amongst chemical extinguishers carbonic acid is that most generally 
used. More than 20 finns manufacture soda-acid extinguishers costing 
from $7 to $12. They are of simple construction and can throw a stream 
from 25 to 40 feet for about a minute. These extinguishers can be refilled 
and used many times. 

Another type of chemical extinguisher consists of a metal syringe filled 
with carbon tetrachloride, a liquid that only freezes at — 50^ F., and 
which, at about zoo^F., turns into a heavy vapour which covers and smothers 
the fire. It is very useful in extinguishing burning oil, gasoline, or kero¬ 
sene, on which water or carbonic-acid gas extinguishers have little effect. 
An extinguisher of this type costs about $8 and liquid for refilling it can 
be purchased for about $ 1.50 ; it is approved by all fire insurance com¬ 
panies. 

In Department Bulletin 379 of the U. S. Department of Agriculture an 
automatic fire extinguisher (i) for use in grain separators is described which 
can also be used for general fire protection on the farm when the separa¬ 
tor is not in use. Besides these t3q)es there are also dry-powder extin¬ 
guishers consisting of metal tubes filled with powder, and hand-grenade 
extinguishers. 

It should not be forgotten that sand is a very good extinguisher of 
burning oil; in such a fire, water is of no use, unless applied in large quanti¬ 
ties. Sawdust mixed with soda at the rate of a bucket of sawdust to i or 
2 lb. of soda is a good extinguisher of oil fires, especially if the oil is in a 
deep container. 

458 - Review of Patents. 

Tillage Machines and ImpUmenU. 

Canada ' 179 567 — 179 790 Cultivators. 

Denmark 22 746 dividing machine. 

France ^ 85 616 Cultivator. 

485 721 Rotary mouldboard. 

485 834 Vineyard plough with adjustable device for cultivating between 
the plant*?. 

Switzerland 77305 Motorplough. 

ITnited States i 250 329 Agrioiltural implelneni, 

I 250 59X X^ancl roller. 

1 250 962 — I 251 06S. Ploughs. 

* I 25119^ Rotary harrow. 

1 251 334 Weeder. 

Irrigation. 

France 485 7S9 Overhead spraying apparattis. 

Manures and Manure Distributors. 

Braasil 9 937 Apparatus for grinding bones. 

United States i 250 981 — i 521 372. Manure spreaders. 

I 251 225 Fertilize! distributors. 


(i) See i?., 1916, Ko. 1208. 
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Drills and Seeding Machines. 

Uiiitecl Stales i 250 — x 250 559. Seed planters. 

I 250 298 Maize planter clutch controlling mccbanism, 

I 231 021 Maize planter. 

Vayimts CnlHiral Operations. 

United Slates 1 250 y 0 '\ Beet chopper. 

Contiol of Diseases land Pests of Plants. 

United States i 250 516. Boll weevil exterminator. 

Reapers, Mowers and Other Harvesting Machines. ' 

Canada , 179 53^ Stooker. 

180 054 Dawn triininer. 

France 485 S96. Fote-catriage for mowers, reapers and hinders. 

Switzerland 77 oSo Tightening claws for sheaf bands. 

77206 — 77208, Mowers. 

United States i 2503*^7 Kay rake. 

X 250 737 Shock loading and imloadiiig machine. 

X 251 373 Automobile hay rake. 

I 251 403 Com husking machine. 

I 351 425 Pea nut harvesting machine. 

Machines for Lifting Root Crops. 

Denmark 23 639 Beet topping and pulling machine. 

United States i 250 458 — i 251 362 Beet harvesting machine. 

Thvesliing Maclu nes. 

United States i 251187 Threshing macliine. 

Machine and Implements for the Preparation and Storage of Grain^ Fodder, etc. 
Canada • 179 671 Hay fork. 

179 7S0 Sheaf collector. 

I So 080 Chariot. * 

France 4S3 671 Hay loader. 

Unites States i 250 334 Stacker for hay and the like. 

I 230 337 Hay loader.^ 

I 250 S24 Hay elevator. 

Traction md Steering of Agricultural Machinery. 

France 4S5 693 Agricultural motor. 

United States i 250 136 Guiding mechanism for agricultural implements. 

I 250 3Si Power transmission mechanism for traction machines. 

I 250 964 Draft equalizer. 

Housing of Livestock. 

Switzerland 77081 Halter. 

United States i 250 338 Feed giindei, 

X 251 374 Hog trough. 

Poultry Farming. 

Canada 1 79 797 Brooder. 

Dairying 

Denmark 22 657 Churn. 

22 767 Butter handling device, 

» SwUzerland 77 343 Cheese press. 


-Denmark 


22 664 Water wheel. 


Various. 
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459 - The Construction of Poultry Houses, in U. S. A. — Schoppe, w. f., in the Mon¬ 
tana Agricultural College Experiment Staiion, Circular No. 72, pp. 49-69, Figs. ii. Bozeman 
Montana, September, 1917. 

The proper and comfortable housing of poultry is essential to main¬ 
tain their health and vigour. Abundance of sunshine and fresh air should 
be provided for, and the system of ventilation should be arranged so as 
to remove all dampness, while constantly changing the air. 

The poultry house should be so* high as to allow head room for the at¬ 
tendant. Such low houses are less affected by outside temperatures and 
are more comfortable for the birds. The width of the house more or less 
depends upon the type of roof. For northern conditions with cold win¬ 
ters, the wide house is to be desired. This allows the roosts to be placed 
at the back and keeps the birds away from the open front. The sun shin¬ 
ing into a wide house warms it more easily. The house should be so placed 
that the sun shines in at the openings every hour of t.he day, especially in 
winter. A good rule for placing windows is to allow i square foot of glass 
for every 4 birds. The author describes the different types of houses, 
giving ail details required for the construction of a house 16 X 26 feet. 
The poultry house Jn use at the Montana Experiment Station is nanow, 
12 ft. wide and with a shed roof. It has proved fairly satisfactory, but would 
have been better if it had been built wider. The front of each pen is pro¬ 
vided with a door and two windows, one glazed, the other of wire netting. 
The wire netting can be covered with a curtain to shelter the birds against 
winter cold and summer heat. Each pen is made 12 X 16 ft, thus housing 
50 birds. The back wall is 6 ft. and the front wall 8 ft. high. This poultry 
house in reality consists of a number of pens joined up in a straight line. 

The details of construction of the houses, which are particularly suit¬ 
able for Montana conditions, are shown in figures. 
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460 - Cost of Keeping Farm Horses and Cost of Horse Labour in the United States, — 

Cooper, M. R., iu United States Department of Agriculture, Bulletin No. 560 (OflSce of 
Farm ^Management), pp. 1-24. Washington. D. C., July 9,1917- 

The cost of horse labour has a bearing on the net return of every farm 
enterprise, btit being chiefly made up of items of expense representing 
materials furnished by the farm and not involving a direct cash outlay 
is not fully appreciated by farmers who have not made a study of the 
subject 

This bulletin shows how the annual cost of keeping a farm work horse 
and the cost per hour worked may be determined, and points out that the 
cost per hour worked is the true measure of the profitableness of a horse 
to its owner. 

The data presented were obtained from cost-accounting records for 
316 horses on 27 farms in three States, namely Illinois, Ohio and New York.* 
The'cost records kept on these farms consisted of detailed daily reports of 
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all labour and financial transactions, complete inventories and other neces¬ 
sary information for determining not only the costs and returns of farm 
work horses, but also the costs of operation and returns from the entire 
farm business, 

A detailed summary of the annual average cost per horse, and the 
percentage of the total gross cost represented by each item for the horses 
studied in each State, will be found in Table I. 

TabIvK I. — Detailed summary of average annual costs and credits fer horse 
by States (37 farms, 316 horses). 


Gross Costs 


Item 

Illinois {154 horses) 

Ohio (7-J horses) 

New York (oo horses) 

— 

$ 

% 

$ 

% 

$ 

% 

Feed and bedding . 

68.75 

65.0 

76.86 

58.8 

91.25 

5 ' 7 .i 

nabonr . 

13.99 

I 3‘2 

27.48 

21.0 

22.09 

13.8 

Interest . 

. 7.90 

7.4 

8.66 

6.6 

9.43 

5.9 

Stabling. 

4.95 

4.7 

7.18 

5-5 

12.98 

8.1 

Use of equipment. 

3.82 

3.6 

5.00 

, 3*8 

5.85 

3.7 

Slioeing. 

0.86 

0,8 

2-35 

1.8 

4.56 

2.9 

Depreciation . 

3-46 

3.3 

— 

— 

11.56 

7.2 

Net loss on colts. 

0.04 

— 

1.24 

I.O 

— 

— 

M^'scellaneous. 

2.X2 

2.0 

1.90 

1.5 

2.09 

1.3 

Total . . . 

105.89 

100.0 

130.67 

100.0 

159-81 

100.0 

Crepixs 

Manure .. 

5.24 

_ _ 

8.20 

■ - 

13.36 


Horse appreciation .. 

— 

— 

2.10 

— 

— 

— 

Colt profit. 

— 


— 

— 

' r.43 


Total . . . 

5.24 

. — 

10.30 

— 

14.79 

— 

Net Cost * 

Cost of keeping, less credits • 

100.65 


120.37 


145.02 



These gross costs and net costs represent the average cost of the work 
performed by the hqrse. It will be seen that, with few exceptions, each 
item of cost was greater in Ohio than in Illinois, and still greater in 
Hew York. 

This variation in average cost is discussed by the writer analytically 
for the different items of cost and credit. 

Kinds of Feed. — The number of kinds of feed used were ii in Illinois, 
16 in Ohio and 18 in New York. In all cases the principal feeds used were 
ma^e, oats, hay, straw and pasture, representing 97 % of the total feed 
cost in Illinois, 94.5 % in Ohio, and 88 % in New York. 

Com was the principal grain.fed in Illinois, oats in Ohio and New York, 
The greatest quantity of hay per horse wa^ fed in New: York, and the most 
pasture per horse was used in Illinois (4.93 months,against 2.26 in Ohio and 
r.xg in New York)* 

Cost of Feeds. — In Table II the feeds are divided into three classes, 
•namely, grain, roughage and pasture by States. 
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Tabi^E II. — Average quantity and cost of grain, roughage and pasture 
. per horse by States (27 farms, 316 horses). 


Illinois (154 horses) Ohio (72 horses) New York 90 horses) 

Average Average Average Average Average * Average 
Kind quantity cost quantity ' cost quantity cost 

of feed per horse per horse per horse per horse per horse per ho:se 

.. 1 ^- 4500 $t 4.93 3 347 $40.71 2691 $38.55 

Roughage .Ih. 4 224 16.13 6 660 32.65 9 513 51.20 

Pasture.148 7.69 68 3.50 34 1..50 


$68.75 $76.86 $91.25 

These costs are based on the values of feeds at the farm for feed raised, 
and on actual cash costs for feeds purchased. The price of corn in New 
Yorkf. i. as compared with Illinois is 42 per cent, greater, and of oats 36 per 
cent, greater, while the price of hay is only 9 per cent, more in New York than 
in Illinois. 

It is evident that variation in feed prices had a marked influence on the 
total feed cost per horse iii each State. 

In Table III are shown the variations in^ monthly feed costs on three 
individual farms, one from each of the three States. 

Table III. — Variation in feed costs, by months, on three individual farms 
situated in Illinois, Ohio, and New York respectively. 



Month 

IlUnols 

Ohio 

New York 


— 

$ 

$ 

$ 

MarcB . . . 


8.68 

7.75 

7.94 

April. . , . 


7.65 

7.30 

7.68' 

May .... 


7.34 

8.42. 

10.39 

June. . . . 

* 

6.66 

7.30 

K).68 

July. . . . 


7.00 

7.20 

7.93 

August. . . 


4.70 

6.50 

7.76 

September . 


4.58 

6.66 

7.53 

October , . 


4.32 

6.29 

6,23 

N'ovember , 


4.67 

5.40 

6.22 

December . 


4.40 

5.70 

6.56 

January . 


4.40 

5-94 

6.56 

February. , 


4 - 23 ^ 

6.42 

5.92 


Average .... 

5.72 

6.74 

7,62 


rLabotif costs. — I^abour includes the number of hours of both man and 
horse labour devoted to feeding and taking care of the horses, cleaning 
stalls,' hauling leed and supplies, and to any other labour performed for 
the benefit of the horse. The hauling of manure from the barn and barn¬ 
yards is not charged against the horses, but becomes part of the m^,nure 
cost charged to the. crop on which it is applied. The number of hours, 
cost per hour, and total cost per hours of man and horse labour devoted 
to the care of horses is shown in Table IV. 
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Tabi,E IV.— Number of hours^ cost fer hour, ani total cost per horses of man 
and horse labour devoted to the care of horses by States (27 farms, 516 horse). 

Illinois (154 horses) Ohio [72 horsev^) New York (90 horses) 


Kind of labour 

Houis 

Cost 

per hour 
C^ 7 lU 

Total 

cost 

S 

Hours 

Cost 

per hour 
CenU. 

Totul 

cost 

$ 

Hours 

Cost 

per hour 
Cents 

Total 

cost 

.5 

3VIaii labour , . 

85.2 

14.95 

12.74 

164.6 

16.00 

26.34 

127.3 

16. 

20.88 

Horse labour . 

13.1 

9-56 

1.25 

8.2 

13.90 

I.14 

8.5 

14.22 

1.21 

Total . . . 



13.99 


* 

27.48 



22.09 


Interest on value of horses. — The average value of the horses studied in 
this work were as follows : Illinois, $ 158 ; Ohio, $ 173 ; New York, $ 189, 

Stabling Cost. — This cost, calculated on a 5 per cent, interest on the part 
of buildings used for stabling horses, varied from 4.7 per cent, of the totat 
gross cost of keeping in Illinois to 8.1 per cent, in New York. 

Use of Equipment. — In Illinois this cost calculated on a 5 per cent, interest 
on the average investment in harness and miscellaneous equipment used 
by horses, both cash and labour for repairs, insurance, taxes and depre¬ 
ciation, was about % 4 per head and $ i and $ 2'higher in Ohio and New 
York respectively. 

Shoeing. — On many of the farms this expenditure was of minor im¬ 
portance, since the horses were not shod except when needed for heavy 
road work or when used on frozen ground. The average cost was there¬ 
fore only $ 0.86 in Illinois, $ 2.35 in Ohio, but $ 4.56 in New York. 

Depreciation and Appreciation. —In determining depreciation and appre¬ 
ciation in value of horses a 5^early inventory value w>s placed on each horse on 
the farm by careful appraisal and a record was kept of each horse bought 
and sold. Table V shows the percentage of horses that appreciated in 
value, the percentage that did not and the factors influencing the aggregate 
depreciation or appreciation by States. 


Tabi^u V.— Percentage of ^16 horses that appreciated in value, percentage thd^’ 
did not appreciate, and the factors infiitencing the aggregate depreciaiion 
or appreciation, by States (27 farms, 316 horses). 



• Percentage 
of horses 
that showed 

Num¬ 

ber 

Num- 

Num- 

Num¬ 

ber 

of 

Num- Num¬ 
ber ber 
of of 


Appre- 

No appre- 

of 

ber 

ber 

colts 

colts 

chits 

State and number of horses 

cution 

ciatioa 

deaths bought 

sold 

bought sold 

fed 

— 

— 

— 

— 

—. 

— 


— 

— 

lUiaois (154 horses), . . . ‘ . - 

. 18.73 

81.25 

3 

21 

21 

2 


43 

Ohio {72 horses) ....... 

• 21.95 

78.05 

— 

9 

17 

2 

I 

7 

Kew York (90 horses). 

• 4.95 

94.05 

6 

6 

3 

' X 

2 

18 

The three States {316 horses). . 

. 15.60 

84.40 

9 

38 

41 

5 

3 

68 


The average net depreciation of the 316 horses was $ 4,50 per horse. 
Depreciatioii varied from $ xi.6d per horse in New York, to an apprecia- 

I4m] 
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tion of $ 2.10 per liorse of Ohio. (On 378 farms studied in Chester County, 
Pa. the average depreciation resulting was $7 per head, largely determined 
by the practice of farmers in disposing of horses while they are still saleable 
at a satisfactory price. On 14 New York farms in 1913 and 31 in 1913 the 
average annual depreciation was found to be $ 14.03. Of the 35 farms 
studied, 12 showed an appreciation of horses. In Rice County, Minnesota, 
depreciation varied from | 0.98 in 1905 to $ 15.48 in 1904, averaging for 
four years $ 5.56 per head; in Lyon County it averaged § 6.94 and in 
Norman County $ 3.82 per head. 

Profit and loss on colt account. —Of the 43 colts fed on the Illinois farms 
19 were born during the years of the survey and showed a loss of 4 cents per 
head, in Ohio $1.24 per head, while on the New York farms the colts showed 
an average profit of $ 1.43 per head. This survey proved that only under 
favourable conditions is the raising of colts one way of keeping down the 
cost of horse labour. 

Miscellaneous costs. — Including insurance, share of taxes, veterinary 
services and medicine, etc., varied from$ 1.90 on the Ohio farmsto $ 2.12 in 
Illinois. 

Manure. — Plorses were credited with only the manure recovered from 
the stables and feed lot, which was valued at § i pec ton before removal. The 
average manure credit was greatest in the States where the horses were fed 
the largest quantities of grain and roughage and pastured the least number 
of day^. 

^ Variations in net costs. *— Including in one group those years for which the 
net cost per horse was greater thamthe average for the State and in another 
group those years for which the net cost per horse was less than the average 
for the State, the following differences, shown in Table VI, between the group 
above the average cost and the group below the average cost were obtained. 


Tabi.E VI. — Detailed difference in costs and credits between records shotting 
a net cost per horse above the average and below the average. (10 farms, 
154 horses). 


Stale 

Feed 

(cost) 

s 

labour 

(cost) 

e 

Depre¬ 

ciation 

(cost) 

Appre¬ 

ciation 

(credit) 

$ 

Colt 

loss 

(cost) 

$ 

Colt 

profit 

(credit) 

$ 

All 

other 

costs 

§ 

Manure 

(credit) 

$ 

lUinoss farms. . 

18.05 

4.24 

1.96 

— 

3-92 

3.38 

3.59 

0.39 

Ohio farms. . . 

32.11 

7.59 

0.07 

4 ‘ 5 o 

2.86 

0.34 

4-78 

2.19 

New York farms 

9.41 

1.68 

5.13 

*— 

0.14 

3.70 

8.90 

1.90 


Relation of the work performed to ihetotal feedcost. —Inordertoshow the 
relation if any, existing, between the total work done by a horse and the 
total cost of feed, which is the greatest item of cost in keeping a farm work 
horse, the yearly records for each State were divided into two groups with 
reference to the average total work done per horse. The first group con¬ 
tains the data for those farms on which the horses worked more hours than 
the average for all records in that State. The second group contains data 
for those farms on which the hours worked per horse were less than the 
average for the State group. (See Table VII). 
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TabIvE VII. — Relation of work done to the total feed cost by States 
(27 farms, 316 horses). 


Illinois (154 horses; Ohio (72 horses; New Yoik (^o horses; 

average hours average hours average hours 

worked, 1033) Worked, 86;) worked, loao) 



Aver¬ 

Aver- Aver¬ 

Aver¬ 

Aver¬ 

Aver¬ 

Aver¬ 

Aver¬ 

Aver¬ 


age 

age age 

age 

age 

age 

age 

age 

age 

Records 

hours 

feed feed 

hours 

feed 

feed 

hours 

feed 

feed 

with 

worked 

cost cost 

worked cost 

cost 

worked 

cost 

cost 

work hours 

per 

per per 

per 

per 

per 

p-r 

per 

per 

per Jiorse 

horse 

horse hour 

horse 

horse 

hour 

horse 

horse 

hour 





—- 

«««. 




Above the 
average (i). . 

1200 

$75.20 $0,063 

3055 

$89.00 

$0,084 

1173 

$ 97*30 

$0,084 

Below the 
average (2). . 

SSo 

»67.3o do 077 

723 

-•67.30 

110.093 

863 

<185.00 

>>0.098 

Difleruice. . 

320 

» 7.90 »O.OT 4 

332 

'>21.70 

>10.009 

309 

1)12,30 

1)0.014 

(1) Records: Illinois 8, Ohio 7, New York 9. 

^2) Records 

: Illinois 9, Ohio 9, 

New York 9. 


This table shows that there is a relation between the work done and 
the quantity of feed consumed per horse, but the excess in feed cost for 
the harderworking horses is more than offset by the extra number of hours 
worked by them, so that,the average feed cost per.hour of labour in this 
group was about i V2 cents less on the Illinois and New York farms and 
about I cent less on the “Ohio farms. 

On an average on the farms studied there was a fairly uniform differ¬ 
ence between the average feed cost and the total cost per hour of horse 
labour, showing that the number of hours worked and the feed cost per 
horse are the controlling factors in the total cost per hohr of horse labour. 

Cost of horse labour per hour, — The cost of horse labour depends on the 
net cost yearly to keep a horse, and the total amount of work done (See 
Table VIII). 


TabeB VIII. — Cost of horse labour per hour (27 farms, 316 horses). 


State 

Average hours woiked 

Per 

Per year week day Per Sunday 

Average net 
cost per horse 

Average cost 
per hour 
worked 

Illinois (154 horses) . . 

I 053 

3.30 

0.40 

$100.65 

$),0956 

Ohio {73 horses).... 

866 

2.70 

0,46 

»120.37 V 

40.139a , 

New York (90 horses) . 

1020 

3.24 

0.13 

»145.02 

»0,t422 


Labour performed by moftihs'. — In each State very little labour was per¬ 
formed by the horses during January; February, 30 to 40 hours; about 
60 hours in March. Thereafter the work increased until, during May, 
the maximum for any one month was reached (182 hours in Illinois, 168 
in New York and 120 in Ohio). From then on to the end of the year 
there was 'a fairly uniform decrease in the hours worked per month. In 
New York and Illinois the increases in October and November (95 and 85 
hours respectively) are due to grain threshing and maize harvest. In Illinois 
the greatest among of extra horse labour was required during August, in 
Ohio, and October in New York*- This extra horse labour was usually 

iml 
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exchange work among neighbours, the major part being used in grain 
threshing, maize harvest and autumn seeding. 

Table IX shows the average number of week days when no horse lab¬ 
our was performed, by months. 


TabeE IX; —• Average number of week days when no labour 
was performed, by months. 



Illinois 

Ohio 

New York 


Illinois 

Ohio 

New York 

Month 

(lo farms) 

(7 farms) 

(ro farms) 

Month 

(to farms) 

(7 farms) 

(lo farms) 

January . . 

83 

9.7 

12.4 

July . . . 

1.2 

3-1 

1-5 

February. . 

5.8 

7.0 

9-5 

August . 

3.8 

2.1 

5.3 

March . . - 

7.0 

6.8 

12.0 

September. 

3.0 

4.0 

3-5 

April. . . . 

2.7 

4.6 

4.6 

October. . 

3.5 

5-4 

4.8 

May.... 

5.0 

2.2 

1-3 

November. 


3-5 

5.8 

June. . . . 

1.1 

2.5 

1.2 

December. 

. 5.1 

7.6 






Total. . . 

48.4 

1 ^ 

1 00 

•o 

73-3 


Relation of total crop acres per farm to crop acres per horse. — This relation 
is shown in Table X. 


Tabeb X. — Relation of total crop acres per farm to crop acres per horse by 
States (27 farms, 316 horses). 


Illinois (10 farms; Ohio (7 farms; New York (10 farms; 
average size average size average size 

166 acres) 74 acres) 94 acres) 



Average 

Average 

Average 

Average 

Average 

Average 


per farm 

per horse 

per farm 

per horse 

per farm 

per hoiS2 


Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Farms above the average size 

230.2 

22.2 ' 

93.7 

17.8 

112.74 

20 

Farms below the average size. 

III ,2 

16.8 

34.7 

14.6 

70.07 

17 

Difference , . . 

119.0 

5.4 

39.0 

3.2 

42.67 

3 


From these figures it appears that the large farms permit of a more 
efficient use of horse labour than do the small farms. On the large farms 
in Illinois there were 22.2 acres in crops per Jiorse while on the small farms 
there were but i6.8 acres per horse. Similar results were found on both the 
Ohio and the New York farms, though in these States the diference be¬ 
tween the two groups was not as great as in Illinois. 


AGRICUI/TURAT INDUSTRIES, 

461 ~ New Method for the Separation and Estimation of Lactic, Succinic and Malic 
Acid in Wine, — Eaborub, J., in Comptcs midus des Simoes (le VAcademic dec Sciences, 
Vol. CEXV, No. 3^, pp. 793 - 795 - Pnris, December 3, 1917. 

As the methods in general use are unsatisfactory, the author describes 
a new one which gives good results, not only with wines poor in sugar, but 
also in very sweet wines. 


INDtJSIRIES 
DEPENDING 
ON PLANT 

pRonucos 


7 


[460-4ef] 
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I. — UnswbutBnkd winbs.— In the case of red wines the tannic sub¬ 
stances are first removed as follows 50.cc. of the wine is taken, and tie 
acidity neutralised by a volume V of normal potash equal to the total 
acidity. A 5 % mercuric acetate solution is then added, avoiding an 
excess of mercury salts, until the tannic substances are almost completely 
precipitated; the mixture is heated to about 50^ C. and the precipitate 
washed twice with warm water. 

In the case of white wines this preliminary operation is necessary only 
if the proportion of tannin is about i gm. per litre; it is sufficient to neutral¬ 
ise the acidity of the wine with normal potash. 

To the liquid thus obtained is added a volume S of normal Hg SO^ 
so that S = V = n; the volume n depends on the difference in the total 
alkalinity of the ash A expressed as cream of tartar and the alkalinity T of 
the cream of tartar corresponding to the tartaric acid of the wine ; if T is 
greater than .4, n = — (T—^), and if A is greater than + {A—T), 

The solution is then concentrated in an evaporating dish until the mix¬ 
ture is syrupy: 5 cc. of water are added and evaporation continued to drive 
off the volatile acids, the dry extract made syrupy again by the addition 
of a few drops of water; 0.20 gm. of pure bone charcoal is added, with suffi¬ 
cient pure sand to divide the mass and facilitate its removal from the 
dish. The mixture is then poured into a conical flask, the dish rinsed with 
a little sand and 25 cc. of 95^ alcohol, which are used to extract the free acids. 
To facilitate this extraction 50 gm. of Ko. 4 lead shot are poured into the 
flask which is shaken with a circular movement to divide the lumps of sand ; 
50 cc. of ether are added, the flask shaken, and after it has been left standing 
for a few moments, the solution is poured on to a flat filter, and the deposit 
washed three times with a mixture of equal volumes of ether and alcohol. 
The filtrate contains lactic, succinic and malic acid, but no tartaric acid, which 
remains in the deposit as cream of tartar. The liquid is distilled until only 
a few cc. of yellow-brown alcohol are left, which are decolourised with 
0.20 gm. of bone charcoal and 10 cc. of water, filtered, and washed with tepid 
water. The aqueous solution of the acids is concentrated by boiling, neu¬ 
tralised in the presence of phenolphthalein until the pink colour caused by 
an excess of 0.5 cc, alkaline liquid remains for about 15 seconds in the boil¬ 
ing liquid. The calcium salt solution is concentrated to 8 or 9 cc., a drop 

50 % acetic acid added, and the calcium lactate separated by adding 
rapidly 90 cc. of 95^^ tepid alcohol. In this alcoholic liquid of about 85® the 
calcium lactate remains in solution, whereas the malate and succinate are 
completely precipitated. The mixture is boiled to coagulate the precipi¬ 
tate, and after cooling, is filtered and washed mth 830 hot alcohol. The 
estimation of the calcium in the filtrate gives the Corresponding quantity of" 
lactic acid. 

The precipitate left on the filter is treated with boiling water, which 
re-dissolves it completely (except for a little calcium phosphate), it is then 
concentrated to about 8 cc., i cc. of glacial acetic acid added, then 90 cc. of 
95^ alcohol, which precipitates the calcium malate only or the malate and 
nitrate if the wine contains citric acid. The solution is filtered and washed 
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with 85^* slightly acetic alcohol. The estimation of the calcium in the fil¬ 
trate gives the corresponding succinic acid. By treating in the same way 
the precipitate left on the filter, which is re-dissolved with boiling water, 
the malic acid is determined. 

II. — Sweet wines. — The wines are subjected to a preliminary 
treatment to separate the tannins, then acidified with normal H2SO4. The 
mixture is evaporated till syrupy, the lead shot added, together with 10 
to 12 cc. of alcohol according to the amount of sugar and fin ally 50 cc. of 
ether a little at a time, shaking the lead meanwhile. A white emulsion, 
which turns into a syrupy liquid is formed. After it has been left for a short 
time the ether alcoholic liquid is poured on to a filter, and the extraction with 
alcohol and ether repeated 2 or 3 times. The mixture is then distilled, 
and the alcoholic residue contains the soluble acids. The mixture is 
evaporated to dryness in an evaporating dish and the dry extract obtained 
treated as in the case of unsweetened wines, or those poor in sugar. 

The proportion of succinic acid in normal wine is about 0.70 gm. per 
litre, whereas the amount of lactic and malic acid varies considerably ac¬ 
cording to the origin and state of preservation of the wine. 

463 - Alcoholic Fermentation of the Jerusalem Artichoke.— See No. 399 of this Review. 

463 - Characteristics and Quality of Montana Grown Wheat— Thomas, in u. s. 

Department of Agriculture, bulletin No. 5Z2, 34 pp., 13 Tables, 17 T'ig. Washington, 

D. C., May 18, 1Q17. 

Five distinct commercial classes of wheat are produced in Montana, 
which maybe conveniently designated as hard spring, hard winter, western 
red, western white, and durum. The two first-named classes are of about 
the same milling quality, except that the spring wheat is decidedly superior 
in baking strength. The wheats of these two classes also resemble each 
other closely in physical characteristics and composition; both are best 
suited for the production of a bread flour. 

The flour from the western red and western white wheat is very low 
in strength and absorption and has the general characteristics of other soft 
wheat flours. The flour is best adapted for the production of crackers and 
pastry products. The bread produced from this wheat is very close textured 
and heavy. Durum wheat is decidedly different from the wheat of any 
other class. Although generally yielding a high percentage of flour, the 
flour is usually very creamy or yellow in colour and consequently receives 
a low score for colour. In spite of the fact that the flour contains a very high 
percentage of crude protein (13.84% in the 3-year average 1908, 1911-1912 
of the analysed samples) it falls between the hard winter and western red 
wheats in baking strength. In water absorption the flour is slightly superior 
to that of all other classes. The flour from this wheat is not popular for 
bread-making purposes on account of its creamy colour but it is especially 
adapted for the manufacture of macaroni and similar products, 

A comparison of the average results of tests with the '^heat of the five 
classes is presented in the annexed table. 
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Average results of all baking tests of each of the jive classes of Montana wheat. 




<■4 

§ 

Tests of straight fiour 

Crude protein 
in wheat N X 5.7 

1 




i 

. Strength 

i.a 

. K 


1 

Class of typo 

|i 

0 

(-1 

in 

0 

Colour 
of brea( 

Absorptii 
of wate 

Volume 
of loaf * 

Texture 
of loaf 

Crude ptol 
in flout 
N X 5- 

Moistur 
in flout 

1 



per 

cent. 

Score 

per 

cent. 

C.c. 

Score 

per 1 
j cent 

per 1 
cent. 

per 

cent 

per 

cent. 

Hard red spring, 5 year average, 
190S to 1912 . 

27 

71.1 

98 

56.4 

2.342 

96 

1Z.98 

10.47 

12.47 

13.1 

Hard red winter, 5 year average, 
1908 to 1912 ... . 

79 

71.8 

97 

57.1 

2.142 

94 

11.73 

9.89 

12.20 

X2.4 

Durum, 3 year average, 1908,1911, 
and 1912. 

7 

76.1 

88 

57-6 

1*934 ' 

90 

13.58 

9.78 

13.84 

12,3 

Soft red winter (Western red), 4 
year average, 1908 to 19x1 . . 

13 

68.5 

98 

53-6 

1.787 

84 

10.38 

10.05 

XX.08 

12.3 

Soft white wheat (Western white), 

5 year average, 1908 to 1912. . 

IX 

66.7 

96 

50.9 

1.756 

83 

9.16 

9.98 

10,12 

12.2 


{*) 340 grams of flour were used iu each instance. 


464 - The Catalase Activity 0! American Wheat Flours. — bailey, c. h. (Division of 
Agricultural Bio-chemistry, Minnesota Agricultural Experiment Station), in The Journal 
of Biological Chemistry, Vol XXXII, No. 3, pp 539 - 545 ? i Table, i Hg. -j- Bibl. of 8 pu¬ 
blications. Baltimore, December, 1917. 

Nearly all animal and vegetable tissues have the power to decompose 
hydrogen pero3:ide with the evolution of moleculax oxygen. This powei 
was attributed to the action of several enzymes, till I^OEW showed it to 
depend on one enzyme only, found in all living tissues, and called by him 
catalase. Its action, according to ToEW, is to destroy the peroxides, 
formed in the living cells by the action of-other enzymes, called oxidases. 
This decomposition liberates the oxygen and isolates the radical of the per¬ 
oxide, The presence of finely divided metals (spongy platinum, lead per¬ 
oxide, manganese dioxide, etc.) also greatly hastens the decomposition of' 
the hydrogen peroxide. The action of the catalase, however, shows it 
to be an enzyme ; its activity is increased by raising the temperature 1.5 
to 1.7 times per C.; in a moist medium its activity is inhibited by a tem¬ 
perature of C., although, in a dry medium, it remains active even at 
Certain toxic substances, such as hydrocyanic acid, hydrogen sulphide, 
ammonium, metallic nitrates, etc., make it inactive. These are properties 
common to all the diastases. 

Many authors, particularly in Gerinany, had already shown that the 
quality of flour may be judged by the quantity of oxygen liberated from 
the hydrogen peroxide {Wendbr, Tibchti, Rammstbdt), but most 

of the work done in Europe has not received suf&cient attention in Europe, 
For this reason the author wished to ascertain whether the relation between 
the quality of the flour and the rate of decomposition of hydrogen peroxide 
also existed fox American flouts. 

ApPABATtra AND MBTHOD. <— A $oo cc. capacity flask, submerged in a 
water bath kept at is fitted with a three-holed rubber stopper; through 
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one of these holes is passed a 30 cc. separating funnel, with open top, through 
the second a delivery tube, through the third a tube connected with'a 100 cc. 
Henipel-Winkler burette. All the tubes are fitted with glass stopcocks, 
and care is taken to see that the joints are tight. 

One gram of flour is placed in a mortar and triturated with about 25 co. 
of distilled water. This is poured into the flask, together with the washings 
from the mortar, and water added till a total of 100 cc. is reached. When 
the mixture is at the temperatrre of the thermostat (20^ C.), 5 cc. of a 
perhydrol (30% O2) solution made up of i part perhydrol and 4 parts 

water, is introduced through the funnel. When the wa ter level in the burett e 
is at zero, the stop-cock of the delivery tube and that of the funnel 
are closed, and the stop-cock of the tube communicating with the burette 
opened. Two readings are taken, one after 30 minutes, the other after 
I hour. The volume of gas in the burette is corrected to ao^C. and a pres¬ 
sure of 760 mm. 

Results and conclusions. — The appended table shows the results 
obtained from many flours supplied by various mills. The ash content is 
expressed in per cent., and the oxygen evolved in 30 and 60 minutes respec¬ 
tively in CCS. per i gm. of flour, and it is seen that, though the parallelism 
betvreen the two is not exact, it is very close. With double the ash con¬ 
tent the catalase activity increases about 340 % with treble the ash content, 
the activity increases abont 500 %. The catalase activity, therefore, in¬ 
creases much more rapidly than the ash content, thus offering an advan¬ 
tageous method for grading flour which will dispense with the costly appa¬ 
ratus, — muffle furnace, platinum crucibles, etc. — generally used. 


Catalase activity tests of American Wheat flours. 


Mill supplying sample 

QmUity of flour 

ASh 

content 

Catalase activity 
cc, of Oj evolved 

in 30 
minutes 

in 60 
minutes 

Mill 

A., 

5000 barrels capacity 

Patent ‘(holtedat more than 70%) 

0.36 

6.9 

11.6 

» 

» 

» » » 

1st clear ( » less than » 40%) 

1,04 

4I.I 

52.4 

» 

» 

» » 3) 

2iid » ( 3) » )> 40%) 

2.00 

58.9 

97.2 

Mill 

B., 

1000 barrels capacity 

83 % Patent.. 

0.42 

10.2 

14.2 

» 

» 

» » 33 

100 % Straight . . 

0.48 

16.I 

22.9 

» 

» 

» 3) » 

17 % Clear. 

0.72 

34-9 

45-1 

Mill 

a, 

850 barrels capacity 

Grade . 

0,49 

14,1 

20.6 

» 

» 

)) 33 3) 

.. 

0.54 

16.7 

26.2 

» 

» 

» 3) » 

» .. 

0.93 

38.4 

51.6 

}) 


3) 3) » 

‘'E** .. 

1.42 

72,4 

80,0 

Mill 

30 ., 

500 barrels capacity 

80 % Patent. 

0.43 

5.5 

II-5 

» 

» 

’ » 3) » 

Straight. 

0.48 

12.6 

19-9 

» 

» 

33 3) a 

J20 % Clear. 

0.8b 

30.1 

43*4 



i 

(Straight.. 

0-45 

5.7 

9.1 




1 » . 

0.46 

6.4 

10.7 

Llour bolted at 100 % from ' 

» . 

0-47 


II.O 

various sources. 

.) . 

0.48 

6,6 

11.5 



J 

» . 

0.49 

6.6 

11.6 



1 

^ 3 » . 

0.50 

S .9 

14*6 




1 3) . 

0.52 

12.0 

20.2 
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465 -“Brazilian Oilseed. — Bolton-, B. HIChards and Hbwbr, Dorothy, G., in The 
Analyst^ VoL No. 491, pp. 35-45 4 - i Plate London, February, 1917. 

Brazil has a large variety of oil-bearing products. The authors have 
analysed many of these and have selected twenty as typical; these are 
given in the appended table (see p. 505). The Amazon district ivS particularly 
rich in oleaginous seeds. Those of the palms deserve special attention 
because :i) all those hitherto described give edible oils and fats ; 2) the 
residue is suitable for feeding cattle ; 3) the kernels have a high oil content, 
are easily shipped and do not decompose in transit; 4) in many cases the 
pulp surrounding the shell contains a large quantity of oil, which though 
usually not edible, may be adapted to many other purposes; 5) the similarity 
of the oils obtained from the kernels of the various palms makes it possible 
to mix them. 

The chief disadvantages are:—i) the hardness of the shell enclosing the 
kernel, which, in many cases would have to be cracked by special ma¬ 
chinery ; 2) the wide area of distribution, making collection difficult. 

466 - Paper-Yielding Plants (i).—IMUcHOTm, in Compfes renius des Siances de 

rAcademie d*Agriculture de France^ Vol. IV, No. 4, pp. 142-146. Paris, January 30,1918. 

At the present day the paper trade is passing through a crisis of short¬ 
age of raw material which must have occurred within less than 10 years, 
and has been hastened by the war. 

Modern paper factories make use of:— i) mechanical and chemical 
wood pulp ; 2) by-products of spinning; 3) rags ; 4) old sacks and cord ; 
5) alfa and its substitutes ; 6) old paper; 7) cereal straw. The order of 
these raw materials is appros^imately that of the quantities of each used. 

The world's production of paper amounts to about 10 million metric 
tons; of this 7 to 7 ^4 Fiillion are obtained from wood alone. The shortage 
is due above all to lack of wood pulp, and also to lack of the six other raw 
mateiials. The real cause is that the use of wood for paper-making is a 
fundamental error; the increased development in the use of paper has lead 
to an annual production which would require 10 years to produce. If no 
progress has been made in this problem it is because little is known of plants 
from which paper may be made, and that the use of fibre in paper-making 
depends on two series of factors. One of these series relates to the fibre 
(ease, cost of treatment; nature of the fibre ; yield in cellulose), the other 
to economic factors (cost, facility and labour for harvest; possibility and 
cost of transport; cost of fuel and soda ; duties). 

If the 700 known species of textile plants can yield paper, those requir¬ 
ing cultivation must be ehuiihated: only those costing nothing can be used. 
There are two series of such plants;— i) those cultivated for other products, 
such as the banana, pineapple and sugar-cane ; 2} those of wild and rapid 
growth, classified as weeds in agriculture. Among these are— i)^ Bromelia- 
ceae {Bromelia) \ 3) I^iliaceae (the Yuccas and Phormium^ ; 3) palms; 


(3:)SeealsoB. Hatch, 1913, No. 3x0. {Ed.). 
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VARIOUS INDUSTRIES DEPENDING ON PLANT PRODUCTS 


4) Gratnineae; 5j Cyperaceae; 6) T>pliaceae;7j Jnncaceae; 8) Pontederiaceae; 
9) I^abiatae; 10) ferns. 

The cultivated plants (pineapples, bananas, etc.) and the first three 
above-mentioned families, cannot be used for paper-making, as by decortica¬ 
tion a product may be obtained of much greater value than paper. The 
economic conditions under which the others may be utilised and new plan¬ 
tations of them formed requires special study. 

Genera which may he used, 

Gramineae. — Ammophila, Ampelodesma or Diss, Andropogon, Aninda, Bambusa, 
Cynodon, Cynosurus, Dicbelana, Kpicampes, Festuca, Gynerium, Helero- 

pogon, Hicrochloe, Ichoemuxa, Imperata, Lygeum, Spartum, Melocanna, Micbantus, 
MoHnia, Muhlenbergia, Panicumj Paspalum, Phragmites, Poa, Pollinia, Triadia, Sac- 
cbantm, Spartiiim, Sporobolus, Stipa or Alfa, Thisanolaeua, Zizania. 

Cyperaceae, — Carex, Cyperus, Bleocbaris, Briophonim, Fimbristylis, Gabnia, Honckenga, 
Kjdlinga, Lepironia, P^amma, Schoenus, Sciipns, Spartina. 

Typhaceae, — Typba. 

Pontederiaceae. — Eichornia, Blodea. 

Laoiatae. — Hyptis. 

Juncaceae. — Juncus, Priorum, Xanthorriiea, Xerotes. 

Ferns, — Polypodium. 

467 - Utilization of the Red Dye Obtained from the Leaf-Sheaths and Stalks of Certain 
Varieties of Sorghum (i),— Dudoeon, Gera.ld C., in The Agricultural Journal of 
^gypiy VoL VII, pp. 150-153. Cairo, 1917. 

The red pigment developed at maturity in part of the leaves and stems 
of certain varieties of sorghum {e, g,, Sorghum technicum) is used in some 
parts of northern Nigeria for dyeing goat-leather {Bulletin of the Imperial 
Institute, I^ndon, Vol. IV, pp. 75 and 366, 1906; Vol. VI, p, 175, 1908; 
Vol. VIII, p, 402, 1910). The sorghnm used for this purpose in northern 
Nigeria is there called '' Karandefii; a similar, perhaps identical, variety, 
Bultan grown in the eastern Sudan, is used for the same purpose as 
well as for staining grasses used in basket-making. 

While cultivating several varieties of broom sorghum at El Gimmeiza 
Experimental Farm, it was noticed that four varieties from the United 
States and one from Italy all developed the red pigmentation of the leaf 
sheath at maturity. Red spots on sorghum stems are very common, even 
on S. vulgare, grown as a food-crop in Upper Egypt, but the active principle 
producing the colour is still undetermined. It has been attributed to a fun¬ 
gus related to that which attacks the injured parts of sugar-cane {Cercosfora 
vaginae), but attempts to isolate this fungus have sodar been unsuccessful, 
chiefly on account of the difficulty of preserving the living tissue of the 
plant in a sterile condition in respect to other fungi. 

The colouring matter of sorghum contains two pigments: — one of a 
brick-red to orange-red colour, extracted by boiling in water; another of a 
crimson or purplish-red sh^e, extracted from the matter which has already 
yielded the fest by boiling with water containing bicarbonate of soda. 

(i) See also Pebnmry igi8, Noj 172 { Ei .). 
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It was found that an infusion of the pigment in water containing a 
little carbonate of soda dyed tanned goat-leather to shades varying from 
red to brown; unprepared wool was dyed a brown which did not last. An 
infusion in pure water dyes wool previously boiled in alum to shades of 
old rose and orange-pink which fade on exposure to sunlight or dew for 3 
or 4 weeks. Unprepared wool, boiled in an infusion of pure water, took 
up nearly all the free pigment; subsequent steeping in a solution of hy^o- 
sulphide of soda fixed the dye very well. When hyposulphide of soda is 
added to the solution in which the sorghum is boiling, a browner shade is 
obtained which appears resistant to sunlight, etc. Similar results were 
obtained with bombyx or tussar {Anthemea mylittas) silk. 

When zinc nitrate and tartaric acid were used to fix the dye the colours 
obtained with silk were very bright, varying from dark orange-red to rose 
pink, and were apparently fast. 

When the coloured liquor is evaporated to dryness very little residue is 
left. This pigment may be obtained as a by-product of sorghum grown 
for other purposes. 

468 - A Study of Methods for Preparing Liquorice Extract. — pichasd, Germain, in the 

Journal dc Phaymacie ct de Chemie, Year CX, Series VII, Vol. XVII, No. i, pp. 16-18. Paris, 

January i, 1918. 

The author has tried all the official methods prescribed by the pharma- 
copaeiasof different countries, in order to find the best method of extraction 
so as to obtain a high yield and concentration, whilst leaving the organo¬ 
leptic qualities of the extract unafiected. Percolation in the hot was also 
tried. 

From the results it is concluded that the best method is that of perco¬ 
lation with cold, ammoniacal water, prescribed in the United States. Whilst 
percolation with pure, distilled water extracts 4 to 5 % of the gljcyr- 
rhizic acid contained in the herb, percolation with ammoniacal water re¬ 
moves up to 8 %, according to the author's experiments. These figures 
are close to those of Capin, who -worked with Smyrna liquorice, and obtained, 
with percolation with ammoniacal water, a yield superior by 4.15 gm. % 
to that given by pei eolation with pure, distilled water. The aathor ob¬ 
tained his results with liquorice from Glycyrrhiza gluJbra, but of varying 
quality. They underwent the same variations. 

In second ordei, comes lixiviation in the cold, and thirdly, maceration. 
Methods using heat, though giving a higher yield, are defective, as they 
cause an alteration of the chief constituent of the liquorice (glycyirhizic 
acid, which is partly hydrolysed) and they should be completely abandoned. 

469 - Berry Wax,-— South African Journal of Industries, Vol, I, No, 4, pp. 338-339- 

Pretoria, December, 1917* 

The South African berry wax is obtained from Myrica corMfoUa, 
a bush growing on the sand-drifts between Port Elizabeth and Cape Town 
and in the Forest Reserves of the latter district. Up to the present it 
has been ttsed "but little in local factories, nearly all of it being exported, 
the amount in 1914 amounting to 21 395 lbs., valued at fl 1021. ■ ' 


[ 4**.«*3 
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A sample of the was was examined by the Imperial Institute, which 
stated it to resemble “ myrtle wax ” derived from Myrica cerifera. The 
results of the analysis were 

Saponification value, 211.1 mgm; iodine value, 1.06 %; acid value, 4.09mgni.j 
mean molecular weight of fatty acid, 236.1; melting point of wax, 40.50c.; melting 
point of fatty acids, 47.5°C.; specific gravity at 99<>C., 0.8741. 

A firm of manufacturers estimated the value of berry wax to be ^3—V4 
that of beef tallow. It is not suitable for candle-making, but may be 
used for boot and floor polishes and yields a hard, white soap. 

470 - Deteetion of Lime Used as a Neutralizer in Dairy Products. ~ wicemann, 

H. J.,in the U. S. Department of Agriculture, Bulletin No. 534, pp. 32 Washington, D. C., 

May, 1917. — Abstract in the Anmles dee Falstfications et des Fraudes, Year X, No. 109- 

iro, pp. 581-582. Paris, November-December, 1917. 

The use of lime by central dairies before pasteurisation for the purpose 
of reducing the acidity of the cream before churning is spreading more 
and more. It is claimed that this method gives a better butter than could 
be obtained, without neutralisation, with the same acid cream. The author 
(Assistant Chemist, Foods and Drugs Inspection lyaboratory, Denver, Col.), 
has devised a method by which the addition of lime to cream before churning 
can be detected with certainty. This method consists of a very exact 
analysis of the ash. 

It was noted that, though in many analyses of one sample there is'a 
notable difierence in the total ash content, this is not so with the salt free 
ash content. The difference between the salt-free ash content in tripli¬ 
cate analyses is less than o.oi %. The percentage of lime may thus be 
estimated by the salt-free ash. 

The total ash of a 10 gm. sample is first determined. In the case of 
salted butter the chlorides, as sodium chloride, are determined. The dif¬ 
ference between these two determinations gives the total salt-free ash 
content. 

The lime is estimated as follows: — The ash of 10 to 50 gm. of the sample 
is warmed with a known volume of decinormal hydrochloric acid. When 
the ash has dissolved and cooled it is titrated with decinormal sodium 
hydroxide in the presence of methyl orange, the alkalinity being thus cal¬ 
culated. Acetic acid is added in slight excess, and the calcium precipitat¬ 
ed from hot solution with ammonium oxalate. The calcium oxalate is 
filtered, washed, and ignited and the calcium oxide weighed. 

By this method the author analysed the ash of cream with or without 
lime, and salted and usalted butter made from both kinds of cream. The 
results show that a maximum percentage of of calcium oxide in the salt- 
free ash is a good wc>rking standard. All butter with less than 25% cal¬ 
cium oxide may be regarded as prepared from un-limed cream. If this 
percentage is between 25 and 28, the butter is suspicious. 

In the case of salted butter, allowance must be made for the im¬ 
purities in the salt used; the chief of these is calcium sulphate. If the 
sulphates in the ash are estimated and calculated as calcium sulphate a 

Im^m] 
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reliable jS.giire for correction may be obtained. If, after this correction, 
the percentage of CaO in the salt-free ash of salted butter is bctwe^m 25 and 
28, the butter is suspicious, but, before drawing definite conclusions, the 
salt used should, if possible, be examined; if the percentage is still above 28, 
the butter has been made with neutralised cream. 

Attention is drawn to a method for renovating old butter, so as to 
make a rancid product saleable. All butters so treated give an alkaline 
reaction to litmus. When heated with dilute sulphuric acid they give a smell 
of butyric acid which shows the presence of calcium butyrate. The aqueous 
extracts are alkaline to litmus and sometimes even to phenolphthalein. 
Analysis shows the presence of free oleic and palmitic acids. 

It may be necessary to distinguish between a butter made from limed 
cream and a butter given a “ lime bath If the alkalinity is below 20, the 
aqueous extract acid to litmus, and the percentage of CaO in the salt-free 
ash, corrected for calcium sulphate in the salt, well above 25, the butter 
has been made with limed cream. If, on the contrary, the butter has an 
alkalinity over 20, if the aqueous extract is alkaline to litmus, the percentage 
of CaO in the salt-free ash above 35, and if, when treated with dilute sul* 
phuric acid, it liberates butyric acid, it is proof that lime has been added to 
the butter and not to the cream. 

471 - The Determination of Bacteria in Ice Cream (i).—ayers, s. Henry and Johnson, 

W. T. Jr., in U. S. Department of Agriculture Bulletin No. 563, pp. 16, 9 Tables. 

Washington D. C., June 19, 1917. 

The authors have devised the following method of sampling and plat¬ 
ing ice cream: — The top layer of the can of cream was taken of with a large 
sterile spoon; the samples were taken, in the centre and at two opposite 
sides, three from the topmost third of the can, three from the middle and 
three from the bottom third. Each sample contained about 30 grams and 
was. removed with a small sterile scoop and placed in a sterile flask; the 
flasks were then placed in water at 40^ C. (1040 F.) for 15 minutes; the melt¬ 
ing or melted ice cream was thoroughly shaken; i cc. of melted ice cream 
was then removed from each flask and placed in 99 cc. of sterile water at^ 
a temperature of 40^ C. in order to keep the fat in a melted condition; 
the dilutions were made in the usual way; the agar plates were incubated 
at 30^ C. (86 F.) for 5 days and then counted. 

By this method the writers examined 198 samples from 22 one-gal¬ 
lon lots of commercial ice cream obtained from different manufacturers :* 
the tabulated results indicate that bacteria in commercial ice cream are 
distributed quite evenly and that an analysis of one sample from a gallon 
of ice cream gives results which will hold for any other similar sample from 
the same gallon (2). 

(i) See also J. A. Ritddics:, Present State of Dairy Industry in Canada, B. February 1914, 
p. 163. {Bd,) 

[z] Th's shows how inexact are the conclusions of previous authors: — that the distribu¬ 
tion of bacteria in ice cream is markedly uneven, that there is great variability in the bac¬ 
terial counts of different portions of the same container, and that this variability is so great 
that any small sstmple selected for analysis will not represent the whole mass of icecream. 

[4X^41111 
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Storage of ice cream for -ii days in a commercial ice-cream cabinet 
where it is allowed to soften every day,' then repacked with ice and salt 
and again hardened, or in a hardening room for a period of two months 
did not seem to cause an uneven distribution of bacteria. 

In a series of from 5 to 10 samples taken directly from a large commer¬ 
cial freezer the bacterial counts on each sample checked within the usual 
limits of error of bacterial analyses. 

No greater variation in bacterial counts between samples was observed 
when the plates were incubated at 370 C. (98.6^ F.) for 48 hours than when 
incubated at 300 C. (86° F.) for a period of five days. 

When dilutions were such that about 200 colonies were present on the 
plates a lower variation between counts of samples of ice cream was found 
than when there were 50 or fewer colonies per plate. 

The variation between a series of plates made from the same sample 
and dilution was found to range from 7 to 26.6 per cent. x 4 mong duplicate 
plates a variation as high as 41 per cent, was observed. This must be re¬ 
membered in connection with the fact that the variation found in these 
experiments between average counts of different samples of ice cream from 
the same gallon lot ranged, generally speaking, between 20 and 30 per cent. 
To this variation between duplicate plates or a series of plates from the same 
dilution must be added the error introduced in removing i cc. portions of 
ice cream from different samples. 

When interpreting bacterial counts, differences in the number of bac¬ 
teria per cubic centimeter should never be considered except in relation 
to the total count of each sample. 

472 - Chicago Dressed Carcass Contest of Cattle, Sheep and Hogs. — The Breedefs 

Gazette^ V0I. EXXII, No. 24, pp. 1084-1086. Chicago, December 13, 1917. 

Producers in the United States were exceptionally keen this year to 
find out whether or not their high priced feed and care had turned out a 
first class finished product. No better opportunity is afforded the producer 
to get detailed and accurate results than at the carcass contest. 

Cattee. — J. Goseing, America's best known judge of carcass bullocks, 
tied the ribbons on foot on twenty-two bullocks and his ratings on loot 
were verified the carcass test. SwiET and Co. dressed the twenty-two 
bullocks, S. T. White being the carcass judge. Table I shows the results 
of the cattle carcass test of steer and heifer two years old and under three, 
*and one year old and under two. 


Carcass of steer or heifer two years old and under three. 


Name 

Exhibitor 

Breed 

Foot 

placing 

.p 

Dressed 

weight 

i 

ft 

Weight 

caulfat 

Green 

Mdewt. 

Price 
per lb. II 





lb. 

lb. 

% 

Ib,'^ 

lb. 

Icenr 

1 ts. 

1. State’s Regent. . 

Pennsylvania State 










College. .... 

Angus . . 

X 

1135 

882 

66.07 

73 

8x 


2. Neb WMte . 

University of Ne¬ 










braska . 

Angus . . 

2 

1540 i 

1031 

66.95 

44 

99 


3.Cresse2d. , • . 

Purdue University 

Or. Anjgus 

3 

14x0 

923 

65.46 

83 

60 

Z9V2 

4 .Ufae^ 3 £md. ... 

W. B. Sedey. . , 

Angus . . 

' 5 

1465 

1002 

68.40 

52 

82 

19% 

5. HBaiibfid Ead . 

E. H. Taylor. Jt, . 

Hereford . 

4 

1650 

1137 

68.91 

45 

85 

J 7 


[4Ti •45^3 
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One year old and under two. 


I. Pandean gr. . . . 

Iowa State College : 

Angus . . ! 

3 ' 

ti8s 

789 

66.38 

46 

74 

4iy2 

2. Ohio’s Highland 
Ead. 

Ohio State Univer¬ 
sity.. 

Angus . . j 

5 

rsas 

855 

64.53 

47 

73 

25 

3. Jerry . 

Bail Buckland , . 

Or. S-H. . 1 

0 

1175 

752 

64.00 

65 

60 

24^2 

4. Pensy . 

C. E. Taggart- . . 

Gr. Angus 

I 

1105 

708 

64.07 

50 

60 

22 

5. Black Ead. . . . 

H. D. Brent. ... 

Or. Angus 

0 

1165 

764 

65.58 

66 

63 

23 


Sheep. — Armour & Co. dressed 43 head of yearling wethers and lambs. 
As is usually the case in the carcass contest the Southdowns were given 
all the ribbons. 


Exhibitor 

i 

Breed 

l 

I4ve weight 

1 lb. 

Dressed 

weight 

lb. 

Dressing 

% 

Price 
per lb. 

cents. 


Dressed carcass 0 

f yearling 

■ wethers. 



I, W. H. Miner . . 

(E Southdown. . 

135 

83 

61.4 

36 

2. W. H. ivnuer . . . 

Southdown .... 

163 

lOI 

61.9 

22 

3. R. McBwan . . . 

Southdown .... 

120 

71 

59.1 

it 


Dressed carca 

sses of Im 

mbs. 

1 


I. W. H. Miner (i) . 

Southdown .... 

82 

47 

57-3 

77 

2. Purdue University. 

Southdown .... 

120 

72 

60.0 

40 

3. University of Wis¬ 






consin . 

Gr. Southdown . . 

97 

53 

54-6 

40 


(1) Grand Cliam pion Carcass. 


Hogs. — Morris & Co. dressed 41 hogs. Three Berkshires topped the 
heavyweight class, 300 lbs. or over, there being very little difference in 
the uniform mixture of fat and lean. 


Dressed Carcasses Weighing 300 pounds or over. 


Exhibitor 

Breed 

Eive weight 

lb. 

Dressed 

weight 

lb. 

Dressing 

% 

price 
per Jib. 

cents. 

I. W. S. Corsa 

Berkshire .... 

473 

378 

88.77 

21 1/2 

2, W. S. Corsa 

Berkshire .... 

450 

352 

83.77 

21 Va 

3. W. S. Corsa 

Berkshire .... 

312 

410 

82.92 

20 Va 

. Dresse^ 

i 

i Carcasses Weight 

ng zoo lbs 

. and und 

er ^00, 


I. B. Meyers 

Chester White . . 

320 

260 j 

81.25 

22 

3. Raemelton Farms 

Gr. Yorkshire . . 

332 

275 

82.83 

22 

3. Raemelton Farms 

Gr. Yorkshire . . 

310 

25S 

83.22 

22 

Dressec 

1 Carcasses Weighii 

^ 100 lbs 

, and und 

ler 200. 


t, F. E. Bone (2) 

Gr, Chester White. 

-200 

168 

84.00 

28 

2. F. E. Bone 

Chester White . . 

183 

151 

82.51 

24 % 

3. 0. If, Burgess 

Poland-Dxiroc . . 

243 

198 

81.48 

23 Va 


(a) Grand Champion Carcass. 
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473 - The Colon-Aerogenes Group from Silage. — hunter , 0 W. (Bacteriological labo¬ 
ratory, Kaasas Agricultural Experiment Station), in the Journal of Bacteriology^ Vol. II, 
No. 6, pp. 635-639; bibliography of 7 publications. Baltimore, November, 1917. 

A study of silage fermentation has shown the colon group to be a pre¬ 
dominating type in the early stages of ripening. Analyses of many samples 
of alfalfa, sugar-cane, maize and kafir forage at the time of filling the silo, 
gave counts varying between 1000 to 1000 000 of these organisms per 
gram of fodder. Examination of various forage collected in the fields 
under aseptic conditions showed their presence in numbers ranging from 
1000 to 100 000 organisms per gram. This shows that the common forage 
crops are natural hosts of the colon-mogenes group, and that the large num¬ 
bers found on the forage as it enters the silo are not due to contamination 
though handling and cutting, but represent, in a majority of cases, the 
actual number living in the forage. 

Numerous workers have reported the presence of the colon group on 
grains, grasses and flowers, but have not agreed whether the presence of 
these organisms is due to faecal contamination or whether they represent 
a specific type caracteristic of grains. 

The author's preliminary investigations show that the colon-aerogenes 
group, common on forage, finds there an environment favourable to growth. 
Alfalfa was grown in the laboratory, all sources of contamination, except 
those from the soil, being prevented. Over 100 ooq/ioli-like organisms per 
gram were found. The only possible source of infection from such organisms 
was through the root-system, which did not seem likely, or through 
contamination from the soil as the plants broke through, a source of un¬ 
doubted importance. 

The purpose of the author's experiments was to study the physiological 
activities of the colon aerogenes groups present in silage. He studied 
these activities in no cultures divided into four groups — Bacillus coli- 
communis, B, coli-communior, B. ij^actis) aerogenes, B, acidi {lactici). Of 
these cultures, 95 were isolated from various kinds of silage (53 from al¬ 
falfa, 39 from kafir, and 3 from maize), and 15 from alfalfa and kafir col¬ 
lected in the field under conditions as aseptic as possible. 

The results showed 48.18 % of the microorganisms to be B, {laciis) 
aerogenes, 30.9 % B. ooli-communior, 10.9 % S. coli-communis and 10 % 
B. acidi {laciici). Classified according to origin by difierentiation with me¬ 
thyl red, 79.08 % ’^ere of non-faecal strains and 20.9 % of faecal origin. 
All the strains represented by the B. coli communis and B. acidi {lactici) 
groups were faecal types, whereas those of the groups B. coli commmior 
and B. [lactis) aerogenes were non-faecal types, A correlation between the 
Voges-Proskauer reaction and hydrogen-ion concentration was observed 
in all cultures; all cultures with a high hydrogen-ion concentration gave a 
negative Voges-Proskauer reaction, those with a low concentration gave a 
positive reaction. Titmus milk was coagulated by 90.9 % of all faecal strains, 
while 98.5 % of the non-fsecal types showed only an acid reaction. 
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474 - Preservation of the Roots of Jerusalem Artichoke. — g^nin, Joseph, in Comptes 
fendus des Stances de VAcademic d'Agriculture de France^ Vol. IV, No. i, pp. 64-65. Paris 
January 9, 1918. 

It is well known that, in April, the root grows, and that, in spite of 
all precautions, it empties and can no longer be used. 

The author successfully employed the following method on his farm 
at Bourgain (Is^re): — In March the whole harvest is gathered into a shed; 
the artichokes are passed through a root-washer and a root-cutter. They 
are then piled in empty wine casks. Before long they float in their own 
water ; they are then weighted with a few stones and left till July or 
August when they are fed to livestock. 

475 “ Cold Storage Butter. — Abstract from the National Food Magazine, U. S. A., in Cold 
Storage, Vol. XXI, No. 238, pp. lo-ii. I^ondon, Jannuary 17,1918. 

The preservation of the flavour of butter during cold storage has been 
the subject of close investigation by Br. Bon C. Bybr, chemist to the Bairy 
Bivision of the U. S. Bepartment of Agriculture. Br. Byer's experiments 
show that the disagreeable flavours which arise in butter during cold storage 
result from a chemical change, caused by the slow oxidation of one or more 
of the non-fatty substances of the butter-milk.; they are not due to oxida¬ 
tion of the fat itself. Moreover, the extent of this chemical change is in 
proportion to the acidity of the cream with which the butter is made. 
Br. ByER overthrows certain accepted chemical theories. He believes 
that olein, which forms 35 % of the non-volatile constituents of butter fat, 
oxidises with great difSculty, and, probably, absorbs no oxygen whatever. 
For this reason the fault must be searched for elsewhere. 

It is the butter-milk which, according to Br. Byer, supplies the sub¬ 
stance which decomposes during cold storage, and this decomposition is 
in proportion to the degree of acidity of the butter; the higher the acidity, 
the greater the decomposition. In order to avoid this decomposition, the 
dairyman who makes butter for cold storage must not use cream which is 
too acid, or, if he is obliged to do so, he must wash the butter well so as to 
free it, so far as possible, from the butter-milk. Butter made from fresh 
cream of low acidity is best for preserving, and at the present day, in the 
United States, all butter for the navy must be so made. Butter made with 
acid cream is suitable for immediate consumption, but not for cold storage. 
Navy butter was obtained as a result of a series of churning experiments on 
cream of various degrees of acidity. The degree admitted in the trade is 
from 0.5 to 0.6 % or even more. Butter as ripe as this is not suitable for 
cold storage, whereas the experiments showed butter having an acidity of 
from 0.2 to 0.3 %to keep perfectly. The United States navy butter meets 
the following requirements: — it must be made with pasteurised cream 
containing not more than 0.234 % of acid; it must not contain more than 
13 % of water; the salt content must be between 2 % and 3%%* 
butter is stored at a temperature of o^F. or less. 
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476 - Fungi, Insects and Animals Injurious to Cultivated Plants in Norway in 1916 . — 

ScadYEN, J. K.t in Amheretning angaande de offentUg$ formstaltningcr hi Imdlruhch- 
ffmm i Amt, 1916, pp. 39-94,24 Figs. Christiania, 1917. 

The .plant pathology service in Norway is in the hands of a state 
entomologist helped by a specialist in mycology, so that, by a rational 
distribution of the branches of the work, results of increasing utility may 
be obtained. The central Bureau receives from all over the kingdon in¬ 
formation on the appearance of diseases and injurious insects or animals; 
the material received is examined and instructions and information ne¬ 
cessary to control pests of agriculture are given. 

In 1916 the Director visited repeatedly the various districts and many 
agricultural centres, either to superintend the methods of control or to 
give lectures on questions and branches of plant pathology. The visits 
numbered 104 in all 

A course of 82 hours on plant pathology was also given at the High 
School of Agriculture, Christiania. 

The law ,of July 21, 1916, gives detailed regulations regarding the 
importation of seeds and nursery plants, the isolation and disinfection of 
infected districts, the distribution of fungicides and insecticides, and the 
duties of the officers charged with superintending the execution of the law. 
By this law are considered injurious to agriculture in Norway: Puccinia 
gmminis sortrust Symh^num enhUoticum potetkraeft *'), Sphae- 
rotheca mors-uvae (” stikkelsbaerdraeperen Tarsonmus fragariae (“ jord- 
baennidde^‘), pyri {"^paerens Blaerefot pini 

(“ furuspinderen'*), Lymmtria momcha (*' nonne ”). 

The reports received at the Central Bureau in 1916 numbered 1102, 
distributed as follows: 
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Caused by 


Diseases attacking. 

Insects 

or other animals 

Bacteiia 
and lungi j 

1 other causes 

Agricultural and market girdeii crops . . 

90 

II 7 

9 

Fruit trees. 

163 

94 

31 


54 

90 

II 

Ornamental plants. 

35 

15 

7 

I^oods, etc. 

77 

2 


Parasites of man and animals. 

28 

— 

— 

Evergreens. 

48 

33 

28 

Deciduous trees . .. 

29 

9 

12 

Total . . . 

524 

362 

98 


The number of reports received from each district were: Smaale- 
neiies, 58 ; Akershus, 292 ; Buskernd, 76 ; Jarlsbeig and Tarvik, 40 ; Hede- 
marken, 108 ; Christiania, 42 ; Bratsberg, 88 ; Nedenes, 35 ; Lister and 
Mandal, 63 ; Stavanger, 29 ; S. Bcrgenhus, 102 ; N. Bergenhus, 41,; Romsdal 
26; S. Trondhjem, 23 ; N, Trondhjem 27; Nordland, 14; Tromsb, 8; 
Finmarken, 4. 

The most important data are given below, mention being made of 
the pests reported for the first time in Norway, and those already known 
there which have caused serious damage to agriculture in special districts. 

Cerkaus. — Larvae of Tipida oleracea ("' kaalstankelbeneton 
barley and oats at Fyrisdal; larvae of Hydrellia griseola kombladfiue 
on oats in the Trondhjem district; Osoinella frit fritflue *') on oats and 
barley at Sactersdalen and at S. Land; Cecidomyia aurqntiaca oran- 
gegule hvetemyy''), reported for the first time as injurious in Norway, 
where it was found in wheat fields at Dilling (Smaalenenesdistrict). The 
two common aphids Aphis avenue havrebladlusen **), Macrosipham 
gyanarium konibladlusen") and Thfips dmticornis (« blaerefolter ") 
did ever-increasing damage. 

Among the fungi are mentioned the common species of Ustilago, 
TiUetia, Puccinia, Erysiphe, Pleospora, etc.* The decree of September 
8, 1916, gives measures for controlling Puccinia graminis by destroying 
plants of Berberis vtdgaris. 

Potatoes. — Synchyirium endobioticum (” potetkraeft appeared, 
in 1914 in the Kristiansand district in two localities near Grimsmoe; 
by order of the Department of Agriculture the infected plants were imme¬ 
diately uprooted and the soil disinfected with a i % formalin solution, 
and it was strictly forbidden to plant tomatoes or potatoes in the infected 
zone for at least 6 years. In spite of these precautions the disease spread 
in 1915 and was reported from 27 other localities. Prom this moment the 
government spared no efiorts to suppress this pest; it gave special facili¬ 
ties for the purchase of disinfectants, held lectures, distributed pamphlets, 
and finally issued the decree of September 8,1916, which, besides regulat- 
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ing the control, imposed penalties on those farmers who, instead of co¬ 
operating with the State, attempted to evade the law. At Selbusstranden 
considerable damage was also done to potatoes by Limax agrestis aker- 
snegl'O. 

Vi^Gi^TABnES. — Barynotus squamosus caused huge losses in cabbages 
at Grytten, in the district of Romsdalen. To the author’s knowledge this 
species, common in Europe, never did damage there, but imported into 
Canada, it ranks in that country amongst the insects most injurious to 
young cabbage plants. 

At Stavanger, carrots sufered from the attacks of Pseudomonas de- 
strmtans (“ hvitraate ”). All the varieties of carrots are not equally subject 
to Pseudomonas ; while the Greystone variety is very easily attacked, 
*'hvite maiturnips ” is very resistant. 

o^reeS, — The winter 1915-1916, which was exceptionally 
severe, did considerable damage to trees, thus decreasing their resistance 
to insects and fungi which, together with adverse meteorological conditions 
during flowering, contributed to compromise seriously the crop. Larvae of 
Euthrips pyri (“ paerens blaerefot ”), which appeared in Norway for the 
first time in 1914, were frequently reported in 1916 as doing damage to 
fruit trees." For the moment the damage is slight, but as this insect is 
already known to be very injurious in North America, it is best to look 
for it and to take measures to destroy it immediately it appears. , The mix¬ 
ture recommended consists of:— 

4 % tobacco juice 

Water. 

Soap or . 

Paraffin emission 

The mixture is applied three times: — i) when the buds begin to swell; 
2) when the inflorescences begin to open; 3) immediately after the flowers 
fall.’ 

Sphaefoihecamors-uvae (‘‘stikkelsbaerdraeperen”) has spread considera¬ 
bly of recent years in the southern and eastern provinces of Norway and has 
done serious injury to gooseberry plantations. The decree of September 8, 
1916 makes it obligatory fof orchard owners to report this disease; it is 
moreover, strictly forbidden to plant gooseberries’ in the districts of 
Finnmarke, Tromso, Nordland, Nordre Trondhjem, Sondre Trondbjem, 
Romsdal, and Nordre Bergenhus. In the experiments ’ with different 
fungicides carried out by the State entomologist on behalf of the De¬ 
partment of Agriculture were used : — 

i) a 0.4 % formalin solution (i litre of 40 % formalin solution in i hecto¬ 
litre of water); 2) 0.8 % formalin solution (i litre of 40 % formalin solution 
in 50 litres of water); 3) 1.6 % formalin solution (i litre of 40 % formalin 
in 35 Htres of water); 4} sulphur-Hme mixture (30^ Beaume, 25 % sulphur), i 
litre in 10 litres of water; 5) 55 % nitric acid, 2 litres in i hectolitre of water; 
6) a 4 % sodium chloride solution with a little lime. Six plots were chosen, 
one being used as control. The efiicacity of the fungicide was' esti- 

, ' • 


34 litre 

380 ^ 

6 34 to 15 34 lbs 
8 34 litres 
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mated by the number of healthy plants expressed in percents^e of the total 
number of plants in each plot. The results obtained were; 

1.6 % formalin . 87.50 % healthy plants 

0.8 % » •. 81.25 % » > 

Sulphur-lime mixture. 7S.13 % » » 

Nitric acid. 53.13 0/^ » ^ 

Sodium chloride solution .... 50.00 % » » 

0.4 % formalin. 31.25 % » » 

Control plot. 14.29 % » » 

The best results, therefore, were obtained with 1.6 % formalin. 

477 - Fungi of Eritrea and Abyssinia. — baccarini, pasquale, Anmu di Botamca,voi 

XIV, Pt. 3, pp 117-140. Rome, 1917. 

The list includes no fungi isolated at different times by different bo¬ 
tanists, chiefly in Eritrea, but also in Abyssinia. There are many species 
new to science, and several are new to the country explored ; others, which 
had already been reported there are now given as existing in new districts. 

The following should be noted: — 

1) Melampsora Ricini Pass., on leaves of Ricinus communis, p afri- 
canus, at Nefasit (Eritrea); 

2) Puccinia Pmni-spinosae Pers., on leaves of peach at Asmara 
(Eritrea); 

3) P, purpurea Ck^f., on leaves of dhari and Pennisetum spkatum 
at Uechiro (Eritrea); 

4) Ustilago avenae (Pers.) Jens, var, levis Kell, and Sw., on Avena 
abyssinica, at Asmara; 

5) U, Hordei (Pers.) Kell, and Sw., on Hordeum sp., at Asmara; 

6) Sphacelotheca Sorghi (Link) Clint., on dhari in Eritrea (Uechiro, 

Carcabat Hari-Icli, Addi-Qije) and in material from the Ruspoli expedi¬ 
tion without any indication of locality; » 

7) Gfaphiola Phoenicis (Moug.) foit, on Phoenix sp. at Asmara; on 
Pk dactylifera, at Archico and Embatcalla; on Pk abyssinica at Aidereso; 

8) Exoascus deformans (Berk.) Euck., on leaves of peach at Asmara; 

9) Sclerospora macrospora Sacc., on maize, at Ghind^ (Eritrea); 

^ 10) Phoma Baldraiii n. sp,. on stems of Euphorbia Tirucalli, at Addi- 

Ugri; fungus evidently parasitic ; 

11) Septoria DiantM Besm., on leaves of Dianthus Caryophyllus, 
cultivated at Asmara; 

12) S. graminum Desm., on leaves of Hordeum sp., at Asmara; 

13) C^cospora Raciborski Sacc. andSyd., on leaves oiNicotianasp., 
at Cheren; 

Mention is also made of Bacillus Oleae (Arc.) Trev,, on leaves of rose- 
bay grown at Addi-TJgri. , , , 

478 « The Resistance of Peanuts to Selemiium JRolfsii* — McClintock, j. A., in 

Sci$ml New Senes, Vol. XI,VII, No. 1203, pp. 73“73« I^ancaster, Pa., January, 18, 

1918. • . ^ 

Already in 1916 the author had collected at the Virginia Tnick 
ment Station, Norfolk, Virginia, data concerning the difference between 
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peanut varieties in their sensibility to attacks of peanut-wilt {Sclerotium 
Rolfsii). 

The soil of the plots in which the rotation experiment with this plant 
was made was known to be thoroughly infected by Scl. Rolfsii and the 
Valencia variety had proved very subject to the attacks of this fungus. For 
this reason the Valencia variety was not included in the rotation experi¬ 
ment, its place, for the 1917 crops, being taken by commercial seed of the 
Virginia Bunch variety. INvo plots were used for the 1917 crops; in one 
peanuts had been grown continuously since.1910, but in the other only in 
1911 and 1914. 

The two plots Were observed up to harvest time (ISTovember 9, 1917). 
During this time a faded Virginia Bunch plant was found in each. An 
examination of the lower part of the stem showed the presence of mydelium 
of ScL Rolfsii, proving the disease to be due to this fungus as in many 
cases in 1916. 

The fact that none of the Virginia Runner plants faded confirmed the 
data of 1916 which showed this variety to be practically immune to wilt. 

The resistance of the Virginia Bunch variety was much more marked in 
1917 than in the preceding year. Whereas, in 1916, 60 ut of 132 plants died, 
in 1917 only 2 out of 7 000 plants in the same soil were attacked by the 
disease. 

These data are of practical value, especially in the south of the United 
States, where the peanut is being grown to an increasing extent in districts 
infested with boll-weevil {Anfhonomus graniis), and where Scl, Rolfsii is 
already a serious parasite of many crops. 

479 - On a Sudden Outbreak of Cotton Rust {Mcidmm Qossypif) in Texas.— 

TaubenhaoSj J. J., in Soience, New Set., Vol. XEVT,No. 1185. pp. 267-369. Lancaster, 

Pa., September 14, 1917. 

In* 1917 an outbreak of cotton rust [Mcidimt Gossypii E. and E.) 
occurred in different parts of Texas. The author's attention was first called 
to it on June 10, 1917, and the first specimens were collected at Mercedes 
and Edinberg. 

The disease is characterised by round spots of varying size on the leaves 
of the plant. The aecidia develop on the upper part of the leaf. The disease 
seems to attack first the lower leaves, and especially well-developed plants 
on which the cotton bolls are already large. The bracts of the plants may 
also be affected, but the disease has never b*een found on the stem. 

In his herbarium Dr. J. C. Arthur has specimens of this fungus col¬ 
lected by Heaed and Woef at Falfurrias, Texas, on September 2, 1909, 
and two Mexican collections, one from San Jose del Cabos (September 2, 
1893), the other from Tlahuahlo, collected about I907, probably by HERRERA. 
Dr. A. Orthon also has specimens of this rust, collected at Miami, Flo¬ 
rida, and otherstrom Falfurrias and other parts of the Rio Grande valley, 
collected seven-years ago. This shows that M, GossypiiwsLS already pre¬ 
sent in Texas and elsewhere although it did not attract the attention of 
cotton-bowers or pathologists. ' , . 

. Hothing definite is known as to the origin to the 1917 outbreak. Studies 
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are now being made with the object of determining the plant host of the 
perfect form [Piiccinia) of this rust. 

480 - Vegetable Parasites of the Cacao-Tree in the State of Bahia, Brazil. — See 

No 493 of this Review. 

481 - Diseases and Pests of the Onion in Illinois, U. S. A.— See No. 422 of tins Review. 

482 - A Phyllachora of the Royal Palm in Cuba.— Johnston, j. r. and eruner, s. c , 

in Mycolo^,ia, Vol. X, No. i, pp. 43-4.1, i Plate. Lancaster, Pa., January, 1918. 

^ Recently while examining specimens of royal palm {Roystonea regia 
Cook) near Rincon (Cuba), the authors noticed on the midribs of the leaves, 
conspicuous blacky charcoal-like masses of a fungus, several centimetres long. 
The masses were composed of more or less confluent groups of stromata de¬ 
veloped beneath the epidennis of the host. The fungus was also present 
on the leaf segments, but development there was much less considerable 
than on the midrib. , 

An examination of the fungus showed it to be a Phyllachora (f am ily 
Dothideaceae), which appeared to be distinct from the other species already 
described. It is distinguished from the other species living on palms, espe¬ 
cially by the large size of its asci. The authors describe it here under the 
name of Phyllachora Roystoneae, 

Hitherto this pyrenomycete has only been observed on a few palms 
and does not seem to do serious damage. 

.4^ - An Unidentified Fungus Injurious to the Conifer Cedrus Deodara in India. 

— Glover, H. M., in The Indian Forester XI^III, Nos. 11-12, pp. 498-499, i Plate. 

Allahabncl, 1917. 

A fungus which, according to the author, has not yet been identified, 
does great damage to Cedrus Deodara in the young regeneration planta¬ 
tions of the driest districts of the Bashar Division. So fat as is known it 
does not exist where there are marked differences in rainfall. 

The plants are attacked when about i ft. in height; those growing in 
the shade die first. 

The plants attacked have a characteristic appearance. They are cov¬ 
ered with spots; as a rule the leaves of the lowest branches turn brownt first 
and die, the other branches being then infected. Sometimes the highest 
branches are attacked first and develop green spots; dying and dead 
leaves are seen on them at the same time. Sometimes the tree resists the 
attack, and large plap^ts are found the lowest branches of which have been 
killed, the others remaining healthy; but more often the young seedlings 
and plants are completely killed. 

If the roots are carefully examined, a yellowish-white mycelium is 
found, which seems to show that the fungus attacks the tree by the roots. 

Up to the present the only method of controlling this fungus consists 
in cutting down the diseased trees, but the result has been unsatisfactory. 
Probably a more efficacious method would be to clear the ground so as to 
allow the young. C. Deodara to develop under more favourable conditions. 
Control is necessary, for the disease threatens to do most serious damage 
in the regeneration districts, i. e., those obtained after the regular regenera¬ 
tion pruning of 1905-1097, ' , . ' 
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WEEDS AND PARASITIC FEOWERING PLANTS 

484 - Some Faim Weeds in Sindh, India. — Kazi, a.. M. , in The Poona Agricultural Colk ’c 
Magazine, Vol. VIII, No 3,‘pp. 179-182. Poona, January, 191;. 

Owing to t&e canal system of irrigation it is possible to grow crops of 
“kharif”. As a result of tbe irrigation and absence of suitable cultural 
methods all the fields are infested with weeds, no precautions being taken 
to eradicate them. The only method adopted is to cut the weeds when 
they are sufficiently high and to feed them to livestock. 

A list is given of some of the common weeds of th^ro\dnce, together 
with a short descriptive note on each of them. 

i) Eragrostis cynoswoides Beauv. (^'dubh'’); 2) Elensine aegyptiaca 
Desf. (“ mandhani ”); 3) E. flageUifera Nees (“ gandbeer; 4) Cynodon 
Dactylon Pers. (“chabar’'); 5) Panimm colonumh. ("savri"'); 6) Andro- 
pogon anmlatus Eox^k. (‘‘dinuhi''); 7) Cyperus Yotmdush, (,‘kabah”); 
8) Cleome viscosa T. {"' dhanar-kbathuri"); 9) Digera arvensis Forsk. 
("lulur’'); 10) Euphorbia hypericiiolia ] ii) TriUilus 

terrestris L. sarang 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

GEKERAL 485 - ObservatioilS on British Coceidae (i). — Green-, "E;. EJ.,in The Eniomohgisfs Mont§y 
' Magasine, Vol. 1*111 (3rd. Ser. Vol. Ill), No. 642, (35), pp. 260-264, 2 figs.. No. 643 (36), 
pp. 265-269,2 figs. I*oiidon, November-December, 1917. 

This fourth contribution includes the following species: — 

1) Physohermes ahietis Geoffr., abundant at Camberly on some small 
spruces and on many other spruces in the neighbourhood ; 

2) Gossyparia ulmie Geoffr.; the young Cornish elm (Ulmus campes- 
iris var. cormdiensis) upon which the insect had been previously found (2) 
had been transplanted into the author’s garden, where he was able to ob¬ 
serve the life cycle of the insect; another small colony o£ G. tdmi was found 
by Mr. Fryer oh a golden elm (f/. Dampieri var. aurea) in a nursery at 
Knap Hill; 

3) Eriococcus dsvoniensis Green; the author received from Dr. Imms 
typical samples of this species taken at Newchiirch Common, Dclamere, 
Cheshire, although this is the third locality onfy — the other two were 
Budleigh Saltertbn, Devonshire, and Catnberley, Surrey — from which 
En demtiensis has been reported, it probably exists wherever cross-leaved 
heather {Erica teiralix, not E. cinerea as stated in the original description) 
grows freely {3), 

4) Ripmia halophila Hardy, found at Camberley on roots of grasses, 
under stones. 


(i) See R. Oct, 1917, No. 975 *-—(si SeeR. June, 1916, No. 706. — (3) See B. Aug., 
1915, No. 867 (SC) . . . 

{ 41085 ] 
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^yPsendococctts nipae Mask., the author received from Mr. Fiver 
living specimens of this species from Kentia sp. at London ; later it was also 
found at the Royal Botanic Gardens, Kew (i) ; 

6) Ps. ivalkeri Newst., found by Mr. H. Donisthorpe at Goring Wood<=i; 

7) Ps. longispinus Targ., on bananas bought at Camberley ; 

7.7) Ps. longispimis Targ. var. ItiUpes n. var. on a fuchsia in a green¬ 
house at Camberley; other specimens have been collected at Manchester, 
where they infest the cactus-houses. 

8) Ps. nmsteadi n. sp., on beech [Fagus sylvatica) at Camberley; 
larvae, presumably of the same species, were found by Mr. E. G. Joseph 
in unopened leaf-buds of beech, at Chartridge, Bucks ; 

9) Aspidiotus lataniae Sign.; the author has specimens of this coccid 
taken on Dracaena at Tooting in 1899; this species has apparently not yet 
been recorded from the British Isles ; 

10) Lepidosaphes gloveri Pack.; this species, which has not previously 
been reported in British lists is often found on the rind of imported oranges ; 

11) L. desmidioides n. sp, on Nephrodium sp. in the Royal Botanic 
Gardens, Rew; 

12) Kuwania gofodeiskia Nassonov(2); after having reported this spe¬ 
cies on birch at Camberley in 1914, the author did not find it again till 
June, 1917, when it reappeared in some abundance; three dead and parti¬ 
ally decayed males were found in the woolly material of the ovisacs, but 
it is doubtful whether they really belonged to this species ; they iad none 
of the special characters 'common to the males of other Margarodinae, but 
were more like those of a PseudococcHs ; should these males be proved really 
to belong to the gorodetskia, the species must be removed from the genus 
Kuwania and returned to the genus, Stemgek'ci, which, in its ttirn, must be 
removed from the sub-family Margarodinae ; the apparent disappearance 
of the insect for two years may possibly indicate an unusually prolonged 
ii3nnphal period. 

486 * Animal Pests of Cultivated Plants in Norway, in 1916. — Gee No. 476 of this 
Review. 

487 - African Aphididae. — Theobalu, Ered. V., in Bulletin of Entomologiml Resem'ch, 
Vol. VIII, Pts. 3-4, pp. 273-904* X5 Figs. Eoiidoii, February, 191S, 

The author deals particularly with the following species, many of which 
are described for the first time as being new to science:— 

1) Macrosiphum dahliafolii n. sp., on leaves of Dahlia at Kampala 
(Uganda); 

2) Aphis dwantae n. sp., on main and secondary veins, particularly' 
on the upper surface of Durmta leaves, at Ghezireh (Egypt) ; 

3) A. zizyphi n. sp., at the extremities of young shoots of Zizyphns 
Spina-Christi, at Gizeh (Egypt); 

4) A. ficus n. sp., abundant on leaves of Ficus Sycomorus, especially 
on those attacked by the Sycamore Fig Tree Psylla, in Egypt (Cairo, Gizeh); 
and in Uganda (Kampala); 


(i) See R. Oct., 1917, No* 976 ~ («) See B. Aug.; 1915, No. 867 {Ed.) 
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5) A. tammcis n. sp., on Tamarix sp., at Gizeh; this is the only 
species reported on this plant; 

6) A. bauhiniae n. sp., on leaves of Baukinia, at Gizeh; 

7) A, huMUiae n. sp., abundant, on leaves of Buddleia mudagascarien- 
sis, at Cairo; 

8) A, mathiolae n. sp., on ornamental stocks, at Gheziteh; 

g) A. matUoldlae n. sp., with the preceding species, in the same dis¬ 
trict ; 

10) A. frmiella n. sp., on plum tree, at Nairobi (British East Africa); 

11) A. pomondla Theobald, on apple tree, in the same district; 

12) A.pheidole'thtoheld, associated with ants sp.) at Mwen- 

gera (Rhodesia); ^ 

13) A, acetosae Koch (not Einn., Fabr., Buckton), on Rumex spp. and 
Papaver spp., at Ghezireh; the same species has ben found in England 
(Wye, Kent), and in Germany ; 

14) Siplwcoryne (Aphis) pseudobrassicae Davis; Prof. Davis of Eafa- 
yette (Indiana) informed the author that he received this species from the 
Cape from Mr. Lounsbury ; it lives on Raphams saiivus, Brassica Rapa 
var. depressa, B. Napus, B. oleracea var. acephala, Simpis ; Davis reports 
it at Geneva (New York), Evansville (Indiana), Eafayette and College Sta¬ 
tion (Texas); 

15) EycdopUYUs insignis n. sp., in colonies on the lower surface of 
leaves of Amndo, at Ghezireh; 

16) Myzus pteyisoides n. sp., on fern, at Kampala. 

New districts and hosts are mentioned for the following species: 

. i) Rhopalosiphum dianthi Schrank, on Brassica oleracea and B. ole¬ 
racea huUata tnajor in large numbers, with Aphis hrassicae L., at Cairo and 
Ghezireh; 

2) Aphis (Siphocorym) hrassicae L., on the same hosts in the same 
districts, with R, dianthi; 

3) Hyalopterus pnmi Fabricius (Hyal arundinis Fabricius, Hyal. 
phragmiUcola Oestlund), previously reported from Cairo, on Pnimts spp. 
and Anmdo ; recently found at Ghizeh in abundance underneath apricot 
leaves and also on Arundo ; the eSect of the aphis is more marked on leaves 
of peach than on those of apricot; the author himself never found this spe¬ 
cies on either peach or apricot trees in England, but received from Wood- 
bridge (Suf oik) living species taken from apricot trees. 

^488 - "4 F”, a Variety of Cotton Resistant to Insect Attack m the Pun jab, India. - 

See No, 419 of this Rniew. 

489 - The Control of Locusts in Cyprus. — See No. 376 ot tu's Review. 

490 - Patents for the Control of Plant Pests.— See No. 458 of this Reiicw. 

491 - tpembusp^mirms n. sp., a New Nematode Parasite of Cotton, Potatoes 

and other Planfe. — Cobb, N. a., in The Joumd of AgrmUural Research, Vol. XI 

No, I, pp, 27 -' 33 . 5 Kgs. Washiogtcai, U. C., October i, 1917. • ' 

Under the name of Tylemhus penetrans the author describes, as a species 
new to science, a nematode which, already in 1911, he found to be injurious 
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to roots of Viola spp. at Rhinebeck, New York. It has been reported as a 
parasite of Upland cotton at Millington, North. Carolina, and at Statesboro, 
Georgia, of potato roots near Kalamazoo, Michigan, and of Cinnamomum 
Camphora roots at Orlando, Florida. 

The presence of the nematode may easily be recognised externally by 
the presence on the roots or tubers of small, abnormal lesions, a few milli¬ 
metres in size ; these are sometimes in the form of blisters, but more often 
in that of discoloured, slightly depressed spots. Each of these diseased spots, 
when fully developed, contains about fifty T, p&neirans in various stages of 
growth. 

The fact that this parasite is found under such varying climatic condi¬ 
tions and on such different hosts, shows that it is a species which adapts 
itself to most diverse conditions. 

Nothing definite is known of the extent of the damage caused by T. pene¬ 
trans to cotton , and camphor, but the damage to Viola spp. is known to 
be very great. Information collected with reference to the potato shows 
the injury often to be considerable, so that great care must be taken to use 
only perfectly sound seed potatoes. 

Mercuric chloride, used against potato scab {Oospora Scabies)^ has been 
found to reduce the vitality of the insect to a considerable extent. 

492 - Animal Pests of Onions, in Illinois. — See N0.5422 of this Review. 

493 - Insect and Vegetable Parasites of the Cacao-Tree in the State of Bahia, Brazil. 

Torrend C., in Brotcna, Scrie de Vulgar zag^o Scientifica, Vol. XV, Pt. 6, pp. ^263-279, 

4 Figs and. Se^ic Botanioa, Vol. XV, Pt. 3, pp. 106-127,1 Fig., 4 Plates. Braga, 1917. 

The State of Bahia has for some years been the principal centre of 
cacao-tree production. The last statistics show it to come immediately 
after the English Gold Coast Colony. The cacao-tree producing district 
occupies a large part of the south of Bahia, between latitudes and 16® 
in the midst or in the place of huge virgin forests. 

In view of its importance this crop has become one of the chief sources 
of revenue of the State. The news, therefore, that hitherto unknown di¬ 
seases were appearing in the Ilheos and Itabuna plantations caused great 
alarm, and the government immediately nominated a Commission to study 
these diseases; the author was president of this Commission. The investiga¬ 
tions showed the diseases to attack both the fruit and foliage of the trees. 

Among^the diseases of the fruit are: — 

i) that commonly known among growers as '' ferrugem ’’ (rust), caused 
by Physopus rubrocinctus. The innumerable small boles made by ,the 
larvae of this thysanopteron, which forms numerous colonies on the fruit, 
cause an abundant secretion of the subepidermal tissues which eventually 
covers the whole surface of the fruit with a thin rust-coloured or brick red 
layer, making it impossible to recognise the ripe fruit at the time^of har¬ 
vest. The simplest preventative method of coiitrol would be to crush the 
colonies of the insect, after the fruit attacked has been completely and care-, 
fully surrounded with the hands. The use of insecticides is difficult 


(i) See R. 1917, No, 



5'^4 


INSECTS, ETC., INJURIOUS TO VARIOUS CROPS 


because of the size of the plantations. An enemy of this insect whose ac¬ 
tion seems very efficacious is an ant, commonly known as "'ca^arema”, 
belonging, perhaps, to the species Dolichoderus biiuberculaius (i), which 
should be protected and propagated, contrary to- the custom adopted up 
to the present; 

2) numerous black spots, about 2 mm. in diameter, which cause more 
or less deep cancerous formations, and, generally, drying up of the green 
frtiit. This disease is due to holes made by a hemipteron, closely resembling 
HelopeUis antonii (2), called provisionally by the author and Dr. Zehntner 
Mosquilla vasiatrix, because they believe it to be identical with the insect 
known to Equador planters as the “ mosquilla (little fly). Besides using 
a torch for burning the insects on the fruit, it is advisable to propagate 
the « ca9arema which probably destroys the eggs of this hemipteron ; 
the female insect, perhaps instinctively, never lays its eggs near this ant ; 

. 3) a kind of rot characterised either by numerous spots, isolated at 
first, but converging later, or one single spot, yellowish or dark brown at 
first, then black, which begins at one extremity and finally covers the whole 
fruit. This rot is usually caused by Phytophthora Fahm, more or less 
associated with other microorganisms. To control this disease care must 
be taken to avoid lesions on the fruit, to burn or bury the remains of fruit 
as when they decompose in the air they form a seat for cr3q)togamic diseases. 
Care must also be taken to air thoroughly the infected parts of the planta¬ 
tion and to cut and burn contaminated fruit. 

All the diseases which cause the leaves and young buds to dry up are 
known locally as ‘‘ queima ” (burn), but the causes are numerous, and among 
them the following may be specially mentioned : 

i) the action of the adult Physopus, which pricks the young leaves ; 
i) the holes made by Mosquilla in the buds and young leaves. 

To control these'pests, in additions to the methods already mentioned, 
it is advisable to keep the plantation well shaded; the trees attacked should 
also be strengthened by rational lopping. 

In the district examined the presence of epiphytic phanerogams and 
various species of fungi, largely saprophytic, was noticed. A fungus which 
should be specially mentioned is CoHicium lilacino-fuscum,^ which lives on 
the green branches. Attention should also be drawn to a mycelium called 
* by English workers '' thread blight which in every Way resembles the 
mycelium of certain Corticium, It appears in the forin of long threads on 
the branches and leaves; the leaves are eventually enclosed in a sort of 
network and gradually dry up. , 

The chief cause of the diseases observed lies in the little care planters 
took of their large plantations in the past. To this must be added the use 
of unsatisfactory tools for the harvest and cultivation of the plants. The 
result is a large number of lesions which open the road to cryptogatoic in¬ 
vasion, Another factor is also the atmospheric and climatic changes pro- 
dttcai in these districts of recent years, due especially to the clearing of 
the virgin forests. 

;' (i) See R., Bee., 1917, No. 15556--(a) See J?., Jtme 1917, No. 614* {JBd), 
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494 - Eaxoa excellens, a Little Known Cutworm, in British Columbia. — 

Gibson, Arthuk, in The Canadian Entomologist,Vol. XI^IX,No. 12, pp. 401-403. lyondoii 

December, 1917* 

In British Columbia the larvae of Euxoa excellens Grt. have been so 
abundant in certain years that they have seriously damaged many varieties” 
of vegetables. This species was first reported in 1885, when it did much 
damage in market gardens around Victoria, Vancouver Island. Larvae were 
also collected in British Columbia in 1888. In 1903 the insect was again 
troublesome on Vancouver Island, but, from that date it was not reported 
till May 30, 1916, when it was found at Sechelt near Vancouver. The lar¬ 
vae had damaged various vegetables, in some gardens spinach, lettuce, onion, 
etc. had to be sown three times before the end.of May. 

Larvae received at Ottawa in June, 1916, pupated early in July. Three 
specimens which pupated on July 2, produced moths on July 29 and 30. 
Other moths emerged in August. In the collections at Ottawa are three 
specimens reared by PtETCHER in 1885 from larvae collected in May; the 
dates of enielrgence were August 15,18 and 22 respectively. According to the 
author’s observations the moths of E. excellens fly, in British Columbia, in the 
latter half of August and during September. The insect, which was first 
described from Vancouver Island specimens, is widely distributed; it is 
found in the United States, in the States of Oregon, Colorado (in Septem¬ 
ber) and in California (in September and October). Nothing definite is 
known of the early life history of the species; the winter appears to be passed 
in the egg stage ; in certain seasons hibernation may also occur in the young 
larval stage. 

After describing the mature* larva, pupa and moth, the author adds 
that,* from the larvae reared at Ottawa in 1916, were obtained several 
ichneumonid parasites belonging to the species Amhlyteles subfuscus Cress, 
and AmU. nuncius Cress ; both species emerged in August. A large percent¬ 
age of the larvae were destroyed by the fungus Soros'pofella uvella (i). 

Treatment at Sechelt with the well-known mixture of bran,-Paris green 
and molasses gave very good results. By this method 95 to 100 % of the 
larvae was destroyed. Untreated plants were completely eaten up by the 
insect, which did not touch those' to which the mixture had been applied. 

495 - Insects Injurious to the Cranberry in the United States (2), — scammebl h. b., 

in Un ted States Department of Agriculture, Farmers* Bulletin No, 860, pp. 45i 30 

Washington, D, C., 1917. 

Commercial cranberry {Oxyoccus macrocarpus) growing is an intensely 
specialised industry, confined to certain districts of the United States, 
especially Massachusetts, New Jersey, Wisconsin, Long Island, and part 
of the north-western coast of the Pacific, near Columbia. 

A morphological and biological description is given of the insects at¬ 
tacking the cranberry, most of which are also of economic importance for 
other plants, together with the most satisfactory measures of control. 

The list includes ; — “ • 


(i) See R. June. 1917, No. 611. — {2) See R , April, 1916, No. 470, {EiL) \ 
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a) Insects attacking the leaves: 

1) Rhopobota vacciniana Pack, (blackhead fireworm) ; 

2) Peronea minuta Pob. (yellowhead fireworm); 

3) GeUchia trialhamaculella Cham, (red-striped fireworm); 

4) Dasyneura vaccinii ’Smith (cranberry tipworm); ' 

5) members of the Geometridae family (spanworms); 

6) Cirphis unipuncta Haw. (army worm) ; 

7) Laphygma frugiperda S. et A. (fall’army worm) ; 

8) Systena frontalis Fabr. (cranberry fleabeetle) ; 
h) insects attacking the fruit: —■ 

1) Mineola vaccinii Riley (cranberry frnitworm) ; 

2) Eniglaca apiaia Grote (cranberry blossom -worm) ; 

3) Scudderia texensis S. and P. (cranberry katydid); 

4) grasshoppers — especially Schistocera alutacea Harr, and Melano- 
phis hivittatus Say — and members of the Gryllidae family (crickets); 

c) insects attacking the stehi: — 

' i) Crmnhus hortuellus Hfibner (cranberry girdler); 

2) PhyllosceUs cdra Germar (cranberry toadbug) ; 

3) Amphisepa hivittata Say (cranberry vinehopper); 

4) Clastopiera proteus Pitch (cranberry spittle insect); 

5) Pseudococcus adonidum L. (mealybug); 

6) Aspidiotus ancylus Putnam (Putnam scale); 

7) Lepidosaphes ulmi L. (oystershell scale); 

d) insects attacking the roots : — 

1) Rhabdopterus picipes Oliv. (cranberry rootworm) ; 

2) other coleoptera, especially Phytalus georgianus Horn., Dyscine- 
ius trachypygus Burm. and Lachnosterna grandis Sm. (whitegrubs). 

496 - Important Pecan Insects Pests and Their Control (i). — Gill, joukt b , m u. S, 
Depafiment of AqHcuUure, Farmers^ Bulletin 843, pp. 1-48; Figs. 1-59. Washington, 
D. C,, September, 1917. 

The pecan {Carya oJivaeformis) industry has developed rapidly in the 
south of the United States. This development has, however, been accom¬ 
panied by a notable increase in the ntimber and in the destructiveness of the 
insects attacking the crop. * The loss from insect attacks amounts to hun¬ 
dreds of thousands of dollars annually and, in [the absence of preventive 
measures, is certain to increase. 

This bulletin gives the results of work done by the Bureau of Entomo¬ 
logy on the most important insect pests of the pecan. The morphology and 
biology of each insect are described and the most efficacious means of 
control given. 

The following species are discussed: — 
df Insects injuring the nuts : — 

1) Pecan nut case-bearer (Acrohasis hebescdla Hulst.); 

2) Pecan shuckworm {Laspeyresia earyana Fitch); 

(i) See also M. Sept., 1917, No. 884. 04 .) 
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3) Pecan weevil {Balaninus caryae Horn) ; 
h) Insectb injuring the foliage and shoots: — 

1) Pecan leaf case-bearer {A, nehulella Riley) ; 

2) Pecan cigar case-bearer {Coho phot a caryaefoUella Clem).; 

3) Pecan bud-moth {Proteopteryx bolliana Sling); 

Fall webworm [Hyphantria cunea Drury); 

5) Walnut caterpillar {Datana integerrima G. and R.) ; 

6) Hickory phylloxera {Phylloxera caryaecauUs Fitch) ; 

7) Little hickory aphid {Momllia caryella Fitch) ; 
c) Insects injuring the trunk and branches : — 

1) White ants; of these Leucotermes fiavipes Kollar is the most wide¬ 
spread and common in the eastern States ; 

2) Oak or hickory cossid {Cossula magnifica Strecker); 

3) Flat-headed apple-tree borer {Chrysobothris femorata Fab.) ; 

4) Red-shouldered shot-hole borer {Sinoxylon[ Xylobiops hast- 
laris Say) ; 

5) Belted chion {Chion cinctus Drury) ; 

6) Hickory twig-girdler {Oncideres cingidatus Say) ; 

7) Oak prttner {ElaphiHon villosum Fab). 

The pecan is not immune to attacks from scale insects, but on account 
of the limited infestation up to 1917 they are not included among the 
most important pests of this tree. 


AivFREDO RUGOERI, gerente responsabile. 
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The Live Stock Industry in Australia. 

by 

W. A. N. Robertson, B. V. Sc. 

Chief Ve'jdnmry Officei, Live Stock Division, 

Department of AgncuUwe, Victoiia, Australia, 

In dealing with the I/ive Stock Industry in Australia it is necessary, 
in thfe first place, to dr^aw attention to a few geographical details in order 
that readers may be familiar with the diverse conditions of soil and climate 
met with. The Continent has been settled for only a little over loo years. 
It has an area of 2 974 581 square miles, being approximately three-fourths 
as large as Europe; 14 times as large as France; 24 times as large as the 
United Kingdom of Great Britain, and 26 times as large as Italy It is 
situate between the 12th and 40th degrees of South Uongtitude. This 
will give some idea of the vast area, the great distances and the variation 
of climate and herbage met with. The influence of such varying conditions 
upon the Uive Stock Industry will be readily recognised. 

I. — The horse, — In the early days of colonization the horse 
required was one capable of carrying his rider for long distances over all 
classes of country, either for a journey — 60 to 100 miles a day was 
lightly thought of — or fox rounding up and mustering cattle in the 
unfenced arefts of scrub and timber land or undulating plain. The 
qualities required for this work were stamina, speed, and agility. ^ These 
were found in the English Thoroughbred and there quickly developed, in 
the rising generation, a love fox racing and an inherent love for the horse. 
As4:ime passed, and Settlement advanced, it became necessary to introduce 
the draught horse, crosses with the Thoroughbred were obtained and 
the light horse industry divided into two channels. 

As Settlement of the country proceeded along the sea board and railways 
were laid down, the necessity for long journeys in these areas diminished, 
but the love of racing progressed. The Thoroughbred came under control 
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of a Stud Book and has developed along such lines until his reputation 
is known the world over. The other channel produced a thicker set and 
heavier horse from the various crossings which had taken place and a type 
was evolved which held its own against the product of other lands for 
military purposes. A large export trade in remounts was established, 
particularly with India. The love of racing, tht extension of race meet¬ 
ings, and the desire of almost every owner (and nearly every boy'owned 
at least a pony) to breed a winner for the local events now acted adversely 
upon the Industry. Horses not speedy enough, nor of sufficient stamina 
for classic events, were used on ponies and rejected remounts, and a 
somewhat light nondescript horse was bred which became a drug on the 
market and remount buyers had to travel further and further back into 
the country, remote from railways, to find the type required. 

Of recent years more attention has been devoted to the breeding of 
this remount type of horse and for this the big boned thoroughbred is used, 
bight horse breeding, as distinct from the thoroughbred for classic races, 
has been pushed back into the sparsely populated interior of the country 
as settlement extended and the land became more valuable for other 
purposes. At this time the Government examination of stallions, referred 
to later, was introduced, and efforts were made to s'wing the pendulum back 
to remount breeding. A Conference of representatives from all parts of 
Australia; which irecently met in Melbourne, made recommendations 
which are summarised below: — 

That the first step to be taken was the elimination of unsuitable stallions and provision 
of suitable'ones to stand at a reasonable fee. 

That Mares suitable for breeding remounts be registered under district Committees who 
would adrise as to matings, etc,, and that fees for carrying rf>ii the work be obtained by a 
tax on the Totalizator. 

The Conference was of opinion that in any scheme Tor improvement the Thoroughbred 
Stallion was essential and the tight type should be encouraged by providing more valuable 
stakes to be nin for. Further, that Mares not suitable for breeding horses could be profitably 
used for Mule breeding 

Importations of Arabs and various classes of ponies have been made 
from time to time and all have left their representatives which have had 
an influence to a greater or lesser degree upon the Industry. 

The future holds great possibilities, There ate vast tracts of country 
still unused which are admirably adapted for horse breeding on an exten¬ 
sive scale. 

The draught horse industry. ^ During the early days of settlement 
horses of medium weight were found suitable for the limited amount of 
cultivation carried on, but as this extended it became necessary' to 
develop a more weighty animal and many importations of the Scottish 
Clydesdale Stallion were made. As the export trade in wheat developed 
and la^ge areas were .thrown open to cultivation, weight was reqmred to 
pult the 3, 4, and 3 furrow ploughv over the hundreds of acres each 
farmer worked and to cart the produce over bad roads to the railways. 
Two cla^s of fanciers arose, one favouring the Clydesdale, the other the 
heavier Stee Horse. Many importations were made but no Stud Books 
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were in use and the breeds became mixed and the individuality of the 
respective types somewhat lost. 

Then a school of breeders arose who considered the horse with the 
weight of the Shire and the activity of the Clydesdale was the one required 
and an attempt was made to evolve an Australian draught horse. Prizes 
at the various Shows were given for draught horses, and Clydesdales and 
Shires competed in the same ring. This led to some confusion and result¬ 
ed in an educational campaign being undertaken by the respective Go¬ 
vernments with the object of impressing upoii breeders that whilst the 
cross between the two breeds might be best for utility purposes, it could 
only be obtained by keeping the two parent types distinct and pure. Grad¬ 
ually the larger Agricultural Societies took the matter up and at their 
shows separated the two classes and the Clydesdale and Shire are now 
shown separately. The former is the more popular horse and Stud Books 
for control are now in operation in the Southern States of New South Wales 
and Victoria, while the system is extending to the other less settled ones* 

Methods or improvement. — The most noteworthy method of 
improvement of the Industry that has been adopted by the Govern¬ 
ments of Australia is that which is referred to as the Government 
Certification of Stallions. For the successful understanding of the scheme 
it is necessary to know that the Governments grant a subsidy to Agricul¬ 
tural Societies throughout the States to assist them in the holding of 
Annual Shows. In 1907 the State of Victoria introduced a system of 
issuing a Certificate to any stallion which, on being submitted to 
examination by a Government Veterinary Officer, was found 1?o be free 
from hereditary unsoundness and to be of suitable breed, t3q)e and 
conformation to be approved as* a sire. The following year it was 
decided that any Society desirous of obtaining the subsidy should arrange 
that no prize was to be awarded to any Stallion three year's old or over 
unless he held the Certificate. The scheme was readily adopted by breeders 
and within a few years extended to the other States of the Common¬ 
wealth. At the present time all States are in unison on this subject. The 
result of the examination for the past ten years, so far as the State of Vic¬ 
toria is concerned, is set forth in the accompanying Table. 

An examination of the Table shows that the percentage rejections 

on account of unsoundness over the ten years have been as follows ; — 

* * 

1907/8, 1908/g, 1909/10, igxo/ii, 1913/14, 1914/X5, i 9 i 5 /i 6 » 1916/17 

15.04 17.17 15.04 17.09 10,42 11.59 13-76 14 93 11-25 

At first sight this does not appear encouraging, but closer investiga¬ 
tion shows that the unsoundness in light horses and ponies is slight, while 
the inclusion of these classes in the totals and the varying numbers submit¬ 
ted makes considerable changes in the ratio of unsoundness. A far better 
index of the value of the examination is to take only that breed in which 
unsoundness is prevalent/namely the draughts, and for the past ten years 
the figures run:— . : . " 

^907/8, 1908/9, 1909/10, 1910/11, 1911/12,1912/13,*1913/14,1914/15^ 1915/16,1916/17 

23.83 37.33 23.53 31.57 12.13 12-03 11.0 15.5 19-67 16.49 ’ 
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By dividing this period into two of jOLve years each and so eliminating 
the seasonal fluctuations, we see that for the ist quinquennial period an 
average of 20.8 per cent, was rejected, while in the 2nd period the percentage 
was only 13,4 or a difference of 7.4 per cent and a decrease of 35 per cent. 

When it is realized that certain horses though pronounced unsound 
have not been discarded from breeding operations altogether and that, 
therefore, many of their progeny are still coming forward, this result can 
only be regarded as satisfactory. 

A Bill has now been drafted to provide for the registration of Stal¬ 
lions and if is hoped that it will shortly be placed upon the Statute Book, 
When the measure becomes law no person will be permitted to use a stal¬ 
lion for breeding purposes unless the same is registered and only those 
which obtain a Certificate, issued by a Government Veterinary Surgeon 
will be eligible for such registration. Examinations will be conducted 
on similar lines to those in existence at present. Parades are arranged 
and a Veterinary Officer is in attendance to conduct the examination. 
He determines two things: 


i) Is the animal free from Hereditary Unsonndness, and for this purpose the following 
diseases are scheduled. 


Bog Spavin, 

Bone Spavin, 

Cataract, 

Chorea, “Shivering** or **Nervy*’, 
Curb, 

Navicul^ disease, 

Nasal disease (Osteo-porosis). 

2) Is the animal of suitable type. 
Certificate. 


Ringbone, 

Roaring, 

Sidebone. 

Stringhalt. 

Xhoroughpin. 

Whistling. 

Inferior and* common bred animals are refused a 


Should an owner feel aggrieved at the decision of the Veterinary 
Officer, be may appeal against the rejection on either ground by lodging 
a deposit of £ 5 (to prevent frivolous appeals) and a Certificate from a 
Veterinary Surgeon or tlree Judges of repute, according to the ground for 
rejection, to the effect that the decision was against the evidence. A 
Board of Appeal is then appointed consisting of the Chief Veterinary 
Officer and two practising Veterinary Surgeons, or the Chief Veterinary 
Officer and two Judges, according to grounds of rejection, who examine 
and determine the case. If the Appeal is* upheld the deposit is refunded, 
if dismissed the deposit is forfeited. • 

It is a peculiar fact that our genial climate has been instrumental 
in no small degree in producing a loss of weight in our draught horse. The 
reason for this is that when weaned the majority of breeders leave the 
foals running on natural pasture. When a cold or wet spell of weather 
occurs the young animals receive a set back, whereas in a more rigorous 
climate it would be imperative to house the .young stock and hand feed 
them over such periods and keep them growing all the time. By educa¬ 
tional lectures delivered throughout the country the breeders are becoming 
more conversant with the necessity to eliminate this factor and feeding 
and honing are receiving more attention. When properly managed, it 



THK LIVE STOCK INDUSTRY IN AUSTRALIA 



is universally admitted that there is no finer country for horse breeding 
operations than Australia. 

The Suffolk Punch breed is one which has a few representatives in 
our Northern States but is not a popular breed. There have been small 
importations of other breeds such as Percherons, etc,, but they have not 
found favour nor have there been sufficient to keep the type distinct. 

Statistics. — As indicating the growth of the Industry from the 
early days, the following Table showing the number of horses in one State 
of the Commonwealth, for which the figures are available, viz—^Victoria, 


will be of interest. 

Year Number Year Number 

1836 . 75 1850 .31 219 

1838. S24 1852.34021 

1840. 2372 1854.27038 

1843. 4065 1856.47833 

'1844. 7076 1858.68323 

1846. II 400 i860.76 536 

1848.16495 


Similar growth occurred in other States and from i860 the numbers 
in the Commonwealth are as shown hereunder. 


Year Number Year Number 

i860. 431 525 1895. I 680 419 

1865. 566574 1900.1609654 

1870. 71^773 1905.1673805 

1875 . . . . 835 393 1910.2165 866 

18S0.1068402 1912.240S113 

1885.1143064 1914.2489000 

1890 . . . . I 521 588 

Price of Horses, 

Workers £ £ 

Extra Heavy Draughts ..... 40 to 70 \ 

Medium Draughts.30 » 45 J 

Delivery Cart.20 » 35 f Special lines 

Order ..15 » 20 / 

Remounts. 35 » 40 I to Mgher values. 

Saddle & Harness.i6 » 30 i 

Ponies.10 » 30 / 


Stud classes. 

Draught Stallions, — 'the price varies very considerably. Inferior 
classes change hands at £ 60 to i 100, good classes at & 30b to £ 5®^ 
which a few superior horses realize up to 1000 guineas. 

Mares range from £ 50 to £ 200 and higher. 
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Lighi Horses. — Thoroughbred Stallions suitable for use in breeding 
remounts range from £ ioo to £ 300, a few going to higher figures, while 
Mares suitable for mating vary from £ 16 to £ 30. 

Thoroughbred Mares are of course higher with wide range of values 
according to breeding. 

Asses and MtjeEs. — The breeding of Mules has received very little 
attention, there being only 8215 Asses and Mules in the Commonwealth. 

Exports. — The export trade in horses is one which has fluctuated 
considerably from 32 474 in 1901 to as low as 7 807 in 1909, the average 
being 13 700. The possibilities under this heachng are enormous. There 
is space to breed sufficient to supply the world and the endurance of the 
Australian horse as shown in the theatre of war indicates that he is 
second to none. The distance of Australia from the thickly populated 
areas of Europe and the question of freights are the adverse factors. 
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497 - Agricultural Development of British Guiana.— Spence, R 0 H ,in Umtbd Empife^ 
The Royal Colowal InsHiuto Journal, Vq\ IX»No 2,pp 61-65 +Map I,oiidoii,Febriiarj-, 
1918 

Blitish Guiana, the only British possession on the continent of South 
America, oontains an area of 89 480 square miles, with a population of about 
300 000, and produces the world-famous Demerora Sugar'' which might 
more correctly be designated British Guiana Sugar 

The staple industry is really sugar, and the approximate are? under 
canes at the end of iqi 6 was 73 000 acres; there is suitable land available to 
extend the cultivation of sugar to ten times or more the present area, and 
thus increase the export of sugar to over one million tons per annum. The 
essentials for such expansion and, indeed, for all development of any magni¬ 
tude in connection with the Colony are i) an increased labour supply, 
and 2) capital. 

liice cultivation now embraces about So 000 acres and is capable of 
large expansion. Coconuts grow and yield weU, as do also cocoa and cofiee. 
Cotton was extensively grown when the colony was owned by the Dutch 
and in the early years of the British occupation, and with a plentiful sup¬ 
ply of labour and fair prices could be again cultivated with profit. Para 
Rubber grows and yields well; its present area, about 5 000 acres, could be 
extended to a large extent a? far as suitable and available land is concer¬ 
ned. Dimes grow well wherever planted, and in properly selected areas 
could undoubtedly be grown at a profit. Bananas, plantains, and other 
ground provisions and fruits grow well, and with a proper system of cold 
storage and shipping facilities could be produced in quantities sufficiently 
large to admit of export, 

Horses and cattle thrive on the coast lands, and the coastal and hinter¬ 
land savannahs. There are ii 700 square miles of savannah lands suitable 
for stock rearing, but owing to the want of facilities for transport, the cat- 
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tie that can be reaied on 6 ooo square miles of this area adjoining theRupu- 
nuni and Ireng rivers cannot be brought to market in the Colony, 

British Guiana produces some the finest timbers in the world. Those 
that are at present most commonly exploited are Crab wood {Campa sp.) 
(sp. g, 0.47 to 0.7); Greenheait [Nectandra Rodioei) (1.06), largely used in 
the construction of the Manchester Ship Canal and in the construction of 
lock gates for the Panama Canal: WaUaba (0.98;; Be lata or Bullet Wood 
[Mimusaps globosa) (i.oo); Mora (1.06); brown and yellow Silverballi (0,77 
and 0.62); Lettei or snake wood (1.30); red Cedar (0.45). These woods 
aie suitable for building purposes and the making of furniture. Wallaba 
and several other kinds of wood are used for fuel as a substitute for coal. 
The forests also abound in soft woods which are suitable for making paper 
pulp, yet not a single pulp-making factory exists in the Colony. 

Other products are Balata, the dried latex of the Bullet tree ; the ex¬ 
ports of this gum are over 1000 000 lbs. per annum, the I ulk going to the 
United Kingdom; Locust gum, used in the preparation of varnishes; 
Tonka beans; Vanilla beans; Palm nuts of various kinds which are plenti¬ 
ful and could doubtless be turned to commercial value as oil producing 
factors; Souarri nuts, larger and finer than Brazil nuts. Plants of medi¬ 
cinal value also abound, of which no use whatever is now made. 

498 - The Organisation of the Rural Hygiene Service in Spain.— Boldin de A^ncuUma 
ticnica y emn^mica, Year IX, No. 103, pp. 612-619. Madrid, July, 1917. * 

The Spanish Service of Rural Hygiene Inspection ('* Inspeccidn de Sa- 
nidad del Campo ”•) was re-organised by the Royal Decree of August 8, 
1916. It is as yet too early to appreciate the results obtained, but there is 
no doubt that great advantages will be gained by the collaboration of the 
new service with other technical services of the Ministry of Agriculture. 
The sanitary police collaborate with the agricultural engineers in many 
kinds of work, particularly in the improvement of malarial districts and 
the rational cultivation and improvement of rice and medicinal plants. 
The appended table gives data on malaria obtained by the District Inspec¬ 
tors and compares the conditions of 1915 with those of 1913. The geo¬ 
graphical distribution of malaria in Spain, the intensity and diffusion of the 
disease (there is an acute summer and autumn period), the microscopical 
examination of the blood of malatial patients in different rural districts, 
and even in smajl villages where the disease is rampant, have been studied 
with the greatest care, and t^e present malarial conditions in each of the 
14 agricultural districts of Spain has been deduced from numerous details. 
It should be noted that, if the number of malarial municipal centres has 
increased, the number of cases of sickness and of death has decreased, in 
spite of the increased cost of quinine and food owing to the war. This is 
due to the ceaseless propaganda of the sanitary inspectors in matters of 
hygiene. In 1917 tl'e General Administration of the Manistry of Agricul¬ 
ture, Mines and Forests took steps for the encouragement by the Agrictd- 
tuial Stations (“ Granjas agricolasof the cultivation of medicinal herbs 
and the reafforestation of man^h,lands, in order to reclaim, in part at least, 

{4ta[-4»8] 
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the 741 330 acres which form the principal centres of malaria in Spain at 
the present day. 


Malaria in Spain: Extent oj-Infacted Districts and Loss 
Caused by this Disease. 




1913 

1915 

Number of municipal centres. 


9 261 

9 261 

Number of malarial municipal centres ... 

. . . 

I 42B 

1492 

Total extent of malarial centres (i), . ... 

. acres 

I 089 924 

754 748 

Present value of malarial land. 

£ 

963 400 

902 III 

Approximate value of malarial land if reclaimed . 

. £ 

6 134 626 

5 014 334 

Number of annual cases (2) . • • . 


233 404 

209 420 

Annual mortality (2) . . . 


1 2540 

2 139 

Annual consumption of quinine. 

• cwt. 

38.23 

37‘33 

Value of annual consumption of quinine (3). . . . 

. . £ 

42 862 

83032 

Days of work lost through malaria (15 per case) . 


3515 595 

3 141 300 

Value of days lost (at is. yd. a. day) . ... 

* £ ’ 

293 19^ 

249 098 

Value of lives lost (at £ 198 each). 

. £ 

515435 

819 644 

Total annual losses to the nation through malaria (4) £ 

S 347 806 

4 771 47S 


(i) Not including the centres formed by badly cultivated rice fields and badly kept banks 
of rivers and canals. — (2) Figures for the years 1913 and 1915. —(3) Valued at 43/4 d 
a gram in 19x3 and d a gram in 1915. — (4) These figures represent the total of 
the differences bet wen the present valU2 of malarial laud and the value such land would 
have if reclaimed; the value of quinine; the value of days lost; the value of lives lost. 


In the budgets of 1915 and 1916, £ 29 740 were alloted to the distribution 
of water to rural centres. This has resulted in a considerable decrease in 
the number of cases of disease and death through infection by water. In 
Spain the water problem is usually limited to the protection and canali¬ 
sation of local water, rather than to obtaining it from a distance, for most 
districts have a good supply of drinking water. 

499 - Public Health Studies Concerning Cheese. — Schroeber, e. c. and bikett, g. w., 

in the Journ^loftha American VetsHnary Medical Association, VokETT, No. 6, pp. 67.1-685. 

Ithaca, N. Y., February, 1918. 

The primary and special purposes of these studies on cheese were to 
determine the frequency with which it is contaminated with virulent tu¬ 
bercle bacilli at the time it reaches the consumer. 

The number of samples of cheese in these investigations on which the 
tests are now complete is 256, and among these 19, or 7,42 %, were found to 
be infected with virulent tubercle bacilli. The bacilli in all cases were of 
the bovine type. 

I/eaving the samples of cheese of the varieties that require some time 
to ripen before they are marketed out of consideration, none of which were 
found to be conta3aiinai;ed with tubercle bacilli, the 194 samples of fresh 
cheese may be divided as follows: — 
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131 samples of cream, 18, or 13 3/4 %, infected with tubercle bacilli 
31 samples of cottage, 1, or 3 ^ % infected with tubercle bacilli 
33 samples of Nexifchatel, all free from infection. 

These studies seem to warrant ‘the following conclusions : — 

1) that cheese of the kind which requires some time to ripen rarely 
if ever contains true, living, pathogenic bacteria when it is marketed and 
it does not seem likely that such cheese is apt to contain dangerous products 
of bacterial origin; 

2) that cream cheese is often heavily contaminated with tubercle 
bacilli of the bovine type and should therefore be made either from pasteur¬ 
ized milk and cream or from milk and cream obtained from cows which 
have been proved free from tuberculosis. This pasteurization of milk 
would also destroy dangerous germs of the colon and septicemia groups; 

3) that cottage and skim milk Neufchatel cheeses are much less 
frequently infected with the tubercle bacilli than cream cheese; but this 
should not be used as a reason for making them from raw milk. 

500 - The Digestibilit? and Utilization of Egg Proteins. — Bateman w. g. (Sheffield 
Laboratory of Physiological Chemistry in Yale University, New Haven), in The Journal 
of Biological Chemistry, Vol. X XVI, No. ?, pp. 263-391, 8 Tables, Bibliography of 74 
publications. Baltimore, Md., August, 1916. 

By means of experiments carried out on dogs, rats, rabbits and man, 
the author arrived at the following conclusions :— 

Raw egg-white is found to be a decidedly indigestible substance. It 
causes diarrhoea in dogs, xats, rabbits, and man when ingested in any large 
quantity. Its utilisation by the body is poor since it is used only to the 
extent of 50 to 70 per cent. Subjects can acquire a certain tolerance for 
the native protein after ingesting it for several days so that it no longer 
causes diarrhoea and is somewhat better utilized. 

Raw egg-white can be made digestible through coagulation by heat; 
by precipitation with alcohol, chloroform, or ether ; by incubation with 
dilute acids or alkalies ; by partial digestion by pepsin ; by conversion into 
alkali-metaprotein. 

The indigestibility of native egg-white probably lies either in its anti- 
tryptic content or in its chemical constitution. Its physical texture 
appears to play a minor part in its behaviour. Of the individual proteins 
constituting egg-white, the albumin fraction appears to be the indigestible 
component. 

The whites of the hen’s egg and duck’s egg act alike in causing diar¬ 
rhoea and in being poorly utilized. 

Egg-yolk either raw or cooked is excellently utilized. It sometimes 
causes digestive disturbances in dogs, apparently because of its high fat 
content* 

A review of the literature shows that dietitians have relied, in general, 
upon the early observations of Beaumont as support for the use of raw 
eggs. These observations were in the main exact; but, so far as the 
digestibility of raw egg-white is concerned, were misinterpreted. In 
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current dieto-therapy raw whole eggs, raw egg-white, and alhumin-water 
are extensively prescribed. There appears to be little in their conduct as 
foodstnfis, however, to warrant such faith in their nutritive value or ease 
of assimilation. 

501 - The VifamineContentofBrewers’Yeast.— Seidell, ATKERTcai(HygieiiicLabora' 

tory, L^uited Stales Public Health Service, Washington, D. C.),in The Journal ot Biolo¬ 
gical, Chemistry, Vol. XXfX, No, a, pp. 145-154, 4 Diagrams. Baltimore, March, loiy, 
The author has studied the vltamine content of brewers’ yeast~as re- 
gards its efficacity for curing beriberi caused by a diet consisting exclu¬ 
sively of polished rice. His conclusions are given below. 

In pigeons, the lack of vitamine in a diet consisting exclusively of 
polished rice can be exactly compensated for by daily doses of 0.5 to i.o cc. 
of the clear filtrate from autolysed brewers’ yeast; doses of dried freshly- 
pressed yeast equivalent to about i cc. of autolysed yeast does not 
effectively replace the vitamine deficiency of a diet of polished rice. 

’ Of 2 samples of dry yeast, one of which was autolysed before being 
dried and the other not, pigeons receiving the latter lost weight on a ration 
of polished rice much more rapidly than those receiving the former. The 
autblysis thus seems to have a favourable influence on the activity of the 
vitamine of brewers’ yeast. 

On the assumption that all the nitrogen contained in fullers’ earth 
which has been shaken with autolysed yeast ^^trate is derived from vita¬ 
mine, the maximum quantity of the latter which can be present in the 
original yeast filtrate is 0.18 gm. per 100 cc. 

The daily vitamine requirement of a grown pigeon is somewhat less 
than I mgm. A diet containing 0.0033 % of vitamine, given in quantities 
ordinarily consumed by pigeons, will supply this requirement. 


CROPS AND CUI/TIVATION 

502 - The Effects of Meteorological Factors on the Growth and Yield of Rice in the 
Vercelli District, Piedmont, Italy, — MARCAnErni, b., in Giormu di nsieoUum, 
Year VIII, No. i, pp. 7-16. Vercelli, 1918. 

At the '' R. Stazione sperimentale di risicoltura of Vercelli, Prof. 
lARCAimuT has, for some years, carried out a sdies of agricultural meteoro¬ 
logical studies by the modern scientific method, of parallel observations. 
His object was the determination of the critical periods of rice in relation 
to the various meteorological phenomena and factors of the district. 

The apparatus is in a cage specially placed at 3.94 ft. above the ground 
(average height of a fully grown rice plant); the air, water and soil tempera¬ 
tures are determined simultaneously by tluree Richard’s recording thermo¬ 
meters, the bulbs of which are in the air, water, and soil (at.a depth of 
5 cm.), respectively. 

The experiments on the temperatwe of the imgation'water are of great 
importance in the rice fields, because the possibility of cultivating rice in a 
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more or less unfavourable climate depends both on the initial heat of the 
water and the rise in its temperature as a result of its exposure to the sun 
in shallow sheets over large surfaces. It is, indeed, only the influence of 
the specific heat of the water which can reconcile to any extent the extremes 
of temperature in the atmospheric layer immediately in contact with the 
vegetation and prevent the great changes in temperature so harmful to 
rice. It is also under this influence that the heat of the submerged soil 
is modified during the day and remains higher, thus favouring a maximum 
development of the roots. 

According to the author's previous experiments, the factors necessary 
for a good rice yield are : — a total of average daily temperatures amounting 
to 3 500 to 4 5000C. ’for the period from April to the end of September; a 
rainfall not exceeding 200-250 mm.; a clear sky, expressed approximate^ 
by a total of fine and semi-cloudy days amounting to 140 to 170. 

The heat total exceeds the other ^climatic factors in eflect, but it must 
be regularly distributed without too frequent or excessive variations in 
the daily temperature. In Piedmont rice cultivation certainly does not 
suffer from the maximum temperature limit, for it is favoured by very hot 
seasons, but the minimum limit of resistance to low temperature is of great 
importance because of the phenomena connected with it during the various 
st^es of the plant's development:— imperfect germination, yellowing 
of the young plants, limited stooling, non-setting, delayed ripening, etc. 

The period in which ribe is most sensitive to the air temperature coin¬ 
cides with the stooling stage. Although it is not exactly known if the mark¬ 
ed need of the plant for heat at this period is due to the process of stooling 
itself or to the development of secondary rootlets, there is no doubt that if 
the meteorological conditions are unfavourable at this stage the rootlets de¬ 
velop slowly and do not take a firm hold in the soil, so that the development 
of the plant is weak, causing it to succumb to the slightest disturbance, and 
lodge when ripe. 

Temperature also has a marked influence on the flowering stage and 
the setting of the grain, which are more affected by the frequency and in¬ 
tensity of cold nights than by the normal average daily temperatures. Fre¬ 
quent low early morning temperatures during the last period of the de¬ 
velopment of rice are nearly always the cause of the failure suffered in 
the cultivation .of late rice in the Vercelli district. 

The clearness of the sky follows immediately on the heat " factor in 
the importance of its effects, especially on the quality of the product, and, 
within certain limits, abundant light may compensate for slight deficiencies 
in beat, as rice, by reason of its origin, demands sunny days. 

Rain is harmful because it produces disturbances in the temperature 
round the rice field and decreases the clearness of the sky. Excessive 
moisture in September and October stimulates the development of the grain, 
causing it to germinate in the drying sheds and sometimes even in the ear 
in the sheaves. This explains why the summer of 1917, whose severe and 
prolonged drought was “detrimental to the production of all other cereals, 
was so extremely favourable to rice. The low temperatures, the negative 

fsiso 
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action o! which on the vegetative growth and maturation of the plant has 
already been mentioned, remained within the limits of lo to lyoC. for the 
air, 18 to 210C. for the water, and i8 to 25®C. for the soil, so that the most 
important biological phenomena of rice, such as stooling, flowering, setting 
of grain, were in eveiy case favoured by excellent temperature conditions, 
and gave most satisfactory results. * 

As a result of the great stability in the distribution of the climatic fac¬ 
tors in 1917 for all varieties of cultivated rice (except " Bertone ”, subject 
to "brusone ” [scorching]), the critical phases of development, the period of 
which varied according to the earliness of the rice and the date of sowing, 
always coincided with favourable meteorological conditions, which caused 
a luxurious growth and a grain harvest as good as it was abundant. 

503 - Plants Resistant to Adverse Meteorological Conditions Obtained by Selection, 

—See No. 510 of this Review 

504 - New Experiments in Dry Farming in Italy — be d’ossat, g., in Le 

Stazioni spmmcntah agrane italianc, Vol. I^I, Pt. 1-2, pp. 41-55 -f i Diagram + i Fig. + 

6 Tables. Modena, 1918. (Author's abstract, in Italian). 

The author, professor at the “ R. Istituto Superiore Agrario'' at Peru¬ 
gia, carried out Ms previous field experiments on dry farming at the farm of 
this Institute (i). The characters of the soil were investigated by determin¬ 
ing : — i) its formation ; 2) its lithological nature; 3) its mechanical consti¬ 
tution ; 4) its chemical composition; 5) its physical behaviour. 

The experiment field contained two adjacent plots; the soil of one 
was left hard, the surface of the other Was frequently worked to a depth 
of from 5/4 to I inch. The soil samples for the various determinations 
were taken from a depth of 8 to 12 inches. 

A table gives the data obtained from May ii to. August 3,1917, for the 
weight and volume of moisture in the unturned and turned soil and also 
the atmospheric precipitation, daily moisture and air temperature. 

The second part of the experiment (from June 27) gave positive re¬ 
sults : “■ the average volume of the moisture in the turned soil was 13.095 %, 
but only 9.385 % in the unturned soil. The maximum, minimum and 
average differences were 7.45 %, 1.30 %, 3.71 % respectively. 

Prom these results it may be concluded that: 

1) In superficially turned soils (dry-farmed) the moisture content 
exceeds that of unturned soils. 

2) to prevent damage by drought the soil should, therefore, be pre¬ 
pared in two ways : — a) during the rainy season it should be prepared 
so as to allow the water to penetrate as much as possible; 6) during drought 
evaporation should be prevented as much as possible by dry-farmiifg. 

By means of a special apparatus the author attempted to determine 
the rektive capacity of clay and sand to raise underground water during 
surface evaporation. Although this experiment, made in the laboratory, is 
of no real practical value it has given interesting results. For a distance 

(i)Seei 2 . Feb., i9i7,Nb. , 
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of 8 % inches between the evaporating surface and the water table, clay 
evaporated 265.7 cubic yards of water per acre monthly, and sand 234.6 
cubic yards, or 31.1 cubic yards less. 

505 - A Correlation Between Bacterial Activity and Lime Requirement of Soils. — bear, 

F. K. (Department pf Agricultural Chemistry and Soils, Ohio vState University), in 
S. ience^ VoL IV, No. 6, pp. 433-462 + 3 Bibliography of 14 publications. Baltimore, 
December, 1917. 

The fertility of limestone regions is well known. It is also known that 
soils lacking in carbonate of lime are made more productive by liming.* Al¬ 
falfa, clover and maize are the plants which do best in lime soils. Many 
workers have, however, noted that certain plants flourish in non-calcareous 
soils, and are even injured by applications of lime. vStrawberries, potatoes, 
rye, oats, millet, buckwheat, carrots, turnips, cowpeas, crimson clover, soy 
beans, serradella and lupins, are adapted to acid soils. These facts suggested 
to the author the possibility of a system of acid agriculture, i. e., in 
acid soils, in districts some distance from a lime supply. In the first place 
he studied the relation between the activities of soil bacteria and nitrogen 
accumulation and transformation, and the nitrogen requirement of certain 
soils containing from o to 2 300 parts of calcium carbonate per i million 
parts of soil. To various portions of this soil were added gradually from 
o .01 to 2 % of calcium carbonate. 

The results obtained from these experiments show that the various 
groups of soil organisms respond differently to applications of lime. Ammo- 
nification is fairly satisfactory in most soils, even without the addition of 
lime, but, as a rule, the addition of moderate amounts of lime increases the 
rate of ammonification, and small applications are relatively more efficacious 
than large ones. 

On the other hand, the rate of •nitrification is directly correlated with 
the amount of lime added ; excessive applications are not injurious to' the 
nitrifying bacteria, and soils with a high lime requirement show practically 
no nitrification until calcium carbonate has been mixed with them. 

Nitrogen fixation by non-s3Unbiotic soil organisms is also considerably 
increased by liming, but the addition of mono-calcium phosphate is neces¬ 
sary for maximum nitrogen fixation. 

Pot experiments with so^'' beans showed that a lime requirement of 
1500 parts of lime per i million parts of soil was not sufficient to prevent 
good growth of soy beans in a soil well fertilized with acid phosphate or 
manure. 

• Conclusions. — i) Plants which are able to utilise ammonia nitrogen 
do not suffer from nitrogen hunger when grown on soils having lime re¬ 
quirements not exceeding those studied in the investigations. 

2) Plants which derive their nitrogen from nitrates may suffer from 
the lack of available nitrogen in soils having a high lime requirement un¬ 
less this requirement has been at least partially satisfied. 

3) The supply of nitrogen in acid soils may be maintained by growing 
acid-resistant legumes, of which the soy bean is one. There is no doubt that 
acid phosphate aids nitrogen fixation in acid soils. 
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4) As a rule, small applications of calcium carbonate are relatively more 
effective than large applications for increasing bacterial activity in acid soils. 


506 - Drainage Ditching of Irrigated Lands in Colorado, U. S. A.. — En^incenng News 

Record, Vol. CXXX, Na. 6, p. 263, 2 Figs. New York, February 7,1918. 

The San Luis valley, Colorado, is level and without rivers or ravines to 
afford natural drainage for the water coming from higher levels. Beneath 
the gravelly subsoil there is water under pressure, and nearly every ranch 
has a flowing well, many of which run continuously, causing an additional 
amount of surface water. Under these conditions the land in the valley 
has become waterlogged and therefore requires drainage. 

The drainage work is being done by the Charees & Gibson Co. of 
Alamosa, Colorado, which owns large tracts of the land and develops 
them for settlement. 

The drainage ditches, of which over 100 miles have already been ex¬ 
cavated, are made by 3 Austin excavators. The ditches are 8 ft. wide on 
the bottom, wilh slopes of i on i They are mainly 6 to 8 ft. deep ; but 
the machines can cut to a depth of ii ft. 

The excavated material is deposited on both sides of the cut, leaving 
8-ft. banks, so that in the future a machine can be run over the ditch for 
the purpose of cleaning and reshaping it. • The machine works night and 
day (except Sunday's), being equipped with an electric plant for lighting. 
The day shift consists of 5 and the night shift of 4 men. The machine can 
excavate 800 to 1000 cu. yd. per lo-hour shift. 
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507 - Irrigation of Alfalfa in the United States. — i. Beckett, s. h. and r.obertson» 
R. D., in ihQ College of Agriculture, Agricultural Experiment Station, Bulletin No. s8o, 
pp. 273-294 -|- 2 Figs. -1“ 4 Tables. Berkeley, California, May, 1917. — II. Fortier, 
Samuel, in the V. S. Department of Agriculture, Farmers' Bulletin No. 865, pp. 40 4- 36 
Figs, -f Tables. Washington, December, 1917. 

I. •— Experiments carried out during six years at the Farm of the Uni¬ 
versity of California at Davis, and observations made during one or two years 
on 54 alfalfa-growing farms in the Sacramento Valley, California, yielded 
the following data with respect to the irrigation of alfalfa in this 
district: — 
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The experiments, the results of which are given in the above table, 
aimed at determining: — i) the amount of water necessary to produce good 
yields of alfalfa in the light and heavy soils of the Sacramento Valley; 
2) the amount of water required for irrigation; 3) the most suitable heads; 
4) the soil moisture required to prevent wilting; 5) the amount of water 
necessary to assure the best growth of alfalfa. These experiments are 
described in the bulletin under review which itself is but a summary of a 
more complete description of the investigations. 

II. — The Farmers* Bulletin No. 865 on the irrigation of alfalfa in the 
United States is a revised edition of Wo. 373, published in 1909. The 

various methods of irrigating lucerne are described, together with the 
methods of preparing the soil. A description is given of the different types 
of levellers and other apparatus for constructing the dikes, as well as 
information necessary for constructing the canals, ditches, gates, and outlet 
• valves. In the United States 95 % of the alfalfa fields are subjected to 
surface irrigation, the other 5 % to sub-irrigation. Near the towns of St. 
Anthony and Sugar City, Idaho, where the soil is composed of sand and 
gravel, 60 000 acres are irrigated from below. 

The amount of water to be applied to alfalfa in the various districts 
of the United States is set out in tables. On account of the rapidity of 
its growth and the number of cuttings during a season, alfalfa requires more 
water than other crops. This sometimes leads to the use of too much water, 
which should be avoided. ' No fixed dates for irrigating alfalfa can be given ; 
the appearance, and, more especially the colour of the plant, are the best 
indications of its need of water. 

uAsmss “* Progress of the Nitrogen Industry.— Bertrand, a., in Amxo ai BoUtin de 

AND JiANTJSiNG Mtiyo d& U Asociaoion Salitrera de Propaganda, pp. XXXVIII 363. Valparaiso, 1917. 

Review^ of publications relating to the nitrogen industry in the chief 
producing countries, especially during the war. There are 5 parts, dealing 
with Germany, Chile, United States, France, Great Britain. In ii appen¬ 
dices are given : — a paper by the Badische Anilin- und Sodafabrik on 
the monopoly of nitrogen in Germany; a study by P. Ehrenberg, profes¬ 
sor of Agricultural Chemistry at the University of Gottingen, on the organis¬ 
ation of this monopoly; the nitrogen question at the United States Con¬ 
gress ; a list of publications on the net cost of nitrate of soda ; a list of the 
members of the Nitrate of Soda Council since its foundation ; a list of in¬ 
formation regarding propaganda for nitrate of soda in various countries ; 
a list of articles published in Chilian periodicals from 1907-1914 on the 
efficaciousness of the propaganda for nitrate of soda; a list of articles pub¬ 
lished in the above-mentioned periodicals on synthetic nitrogen products; 
a bibliography of the Chilian press relating to the organisation of the ni¬ 
trate industry; a list of studies, projects and inventions relating to that in¬ 
dustry ; a general bibliography of the names of authors arranged in 
alphabetical order. 

It constitutes a very full compilation of information relating to the 
production of nitrogenous fertilisers and their application. 
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The author shows that in Chili there is a lack of a publication giving 
nitrate of soda statistics in full and giving information as regards the pro^ 
duction, consumption, price, etc., of other nitrogenous products. He finds 
that that want has been provided for:— 

t) by the monograph on theProduction nnd Consumption of Chem¬ 
ical Manures in the World ”, published by the International Institute of 
Agriculture in 1914, followed by a second edition in the same year ; 

2) by the half-yearly publications on the " International Trade in 
Fertilisers and Chemical Products useful to Agriculturecommenced in 
September 1914, and based on the above monograph, by the Bureau 
of Agricultural Intelligence of the above-mentioned Institute ; 

3) by Part IX of the Yearbook of Agricultural vStatistics, also pu- 
bhshed by the International Institute of Agriculture, vrhicli ^ves data 
regarding the production, trade and prices of chemical fertilisers for the 
preceding 10 years. 

‘ The author hopes that these publications will be distributed as widely 
as possible in Chili, and that they will lead to treating nitrate of soda sta¬ 
tistics in the same way as others, especially if the review of '' International 
Trade in Chemical Fertilisers ” is published quarterly and then, as soon as 
possible, monthly. 

The author considers that the war has shown that combined nitrogen 
is the elementary chemical basis of explosives as well as feeding and textile 
. stuffs, so that the importance of a country can very well be measured, 
whether 111 peace' or in war, by considering its capacity for producing com¬ 
bined nitrogen. 

509 - Spanish Mineral Products Employed in Agriculture. — Navarro, ibeHca , 
Year V, No. 216, pp. 121-124. Tortosa, February 23, 1918. 

Of the various mineral products of Spain the following are of value in 
agriculture, either for their use in the manufacture of fertilisers, or in the 
control of insects and disease : — 

Phosphorites. — These are obtained in the province of Caceres, where 
there are four mines the total yield of which in igi6 amounted to 14 200 
metric tons, giving an average of 50 % phosphoric acid, valued at about 
£10000. 

There are 14 superphosphate factories : — 3 at Barcelona, i at C4- 
ceres, i at Huelva, i at Seville, i at Cordova, 3 at Malaga, t at Murcia, i 
at Navarre, i in the Asturias, at 2 at Valencia. The total production 
of superphosphates rose, in 1916, to 315 180 metric tons, valued at 
£1389000(1). 

Ammonium suEPfiATE. — There are 17 factories at Barcelona and others 
at Oviedo, which, by distilling coal, produce 2 720 metric tons of ammonium 
sulphate. The figures quoted are for 1916; those for 1917 are believed to 
be much higher. 


(i) The superphosphates are chiefly produced from imported phosphates. Cf. Intern, Tmi, 
cf A grieultnre, The TnUrn€^Um»l Trade in FerHHsers and Chemical Products Employed in 
AgncuUure (Half-yearly review). {Ed.) 


2 
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SuDPHUR. — Siilphur-containing material ('^tierras azufrosasis 
obtained from a number of depositsi at Alicante, 2 at Almerfa, 5 at Mur¬ 
cia and 2 at Teruel. The total yield in 1916 amounted to 47 000 tons, with 
an average sulphur content varying from 12 to 25 % (Almeria), The 
amount of sulphur obtained from raw material was ii 000 tons, worth 
about £109000. This production is believed to have made Spain in¬ 
dependent of imports. 

Copper suephate. — Until recently this was not produced in Spain 
in spite of the many deposits of copper-containing minerals. In iqi 6 two 
factories at Barcelona and one at Cordova produced a total of 7600 tons, 
valued at £ 400 400. 

510 - Fertilizers in Australia. — in Commonii^calth of Australia, Advisory Council ot Science 

and Industry, Report of Executive Committee for the Year 1916-17, pp. 32-34. Melbourne, 

1917 (i). 

Australia is largely dependent on outside sources for the raw material 
of artificial fertilizers and the Executive Committee of the Advisory 
Council of Science and Industry appointed in 1916 by the Governor-General 
has devoted much.attention to the consideration of possible local sources 
of phosphates, potash, and nitrogenous fertilizers with a view to reduce 
this dependence of Australian agiiculture on foreign countries. 

Potash. — Of most pressing importance is the need for developing 
local sources of potash, since Australia, in common with the rest of the world, 
was before the war dependent on the p'otash deposits of Stassfurt, Germany, 
for her supply of this chemical. Besides the use of potash for fertilizers, 
it is* required in various secondary industries, such as the manufacture of 
soap, cyanides, explosives, and fireworks. The problem is not peculiar 
to Australia, and the Committee hve obtained reports and other in¬ 
formation as to the inquiries into new sources of potash which have been 
conducted in the United Kingdom and the United States of America. The 
sources of potash which have been suggested are a) alunite; h) kelp; c) suint; 
i ) molasses ; e ) wood-ashes ; /) ground igneous rocks ; g) saline deposits. 

a) Almiite is a mineral consisting of the sulphates of potassium and aluminium, of which 
there is a very large deposit at BuUahdelah, 5n New South Wales, and smaller though purer 
deposits in South Australia. The BuUahdelah deposit was formerly mined and shipped toEug- 
land for the manufacture of alum, but this industry is now at a standstill. A special Com¬ 
mittee was appointed to consider the best means for utilizing alunite, for which the Australian 
deposits aie the most extensiveinthe world, si)eciaUy witha view to ascertaining the best treat¬ 
ment for the extraction of the potash. This Committee has almost reached a stage when it 
can definitely state that no serious technical difficulties stand in the way of any one desirous 
of producing sulphate of potash and alumina from Australian altmite, but having regard to 
the nature of the operationsinvolved the manufacture of sulphate of potash could be carried 
on with profit if done onsufificiently large scale oy means of modem appliances, always provided 
that alocal market for the output of the plant could be obtained; in other words the difiiculties, 
if any, in the way of developing the alunite industry are economic rather than technical. 

(i) See lOT, Ic^sx OF A&R.,Production et consomrmtion des engrais chimiques dans le monde, 
II ed., 1914, and the half-yemly reviews The International Movement of Fertilizers and Chemical 
PfoiMs Useful to Agriculture, (Ed.) 
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6 ) The large brown seaweeds known as kelp contain a considerable quantity of potash, but 
species from different localities vary considerably in their content, and few investigations ap¬ 
pear to have been made as to the composition of Australian seaweeds. 

From press reports it appears that a small plant for treating kelp has been established in 
Tasmania, and is producing potassium chloride. The Committee are making further inquiries 
on this subject. 

c) Suint, or wool-grease, contains a certain amount of potash, and if the whole Australian 
wool clip were scoured in Australia and the potash extracted, this would probably suffice for 
local needs. T'he recovery of potash in wool-scouring must be considered in connexion with the 
production of lanoline. 

d) The recovery of potash from molasses has been considered by a sub-committee of the 
Queensland State Committee appointed to review the possible means of utilizingmolasses. They 
had before them details of a proposed -method, which had been brought before the Execu¬ 
tive Commitee, for absorbing the molasses with megass, producing charcoal and gas there¬ 
from, and then burning the charcoal to an ash from which the potash could be recovered. They 
reported that all methods hitherto tried for recovery of potash from molasses have led to only 
small proportions being finally recovered, and that the prospect of burning to ash with megass 
did not appear at all promising, even in war-time. 

e) The extraction of potash from the wood ashes of saw-mills and of eucalyptus distilla¬ 
tion plants has been suggested, and the Executive Committee has collected evidence on the sub¬ 
ject which points to the conclusion that the amount of potash is too small to render this’a com- 
metcially profitable source. It is understood that experiments are being conducteo as to the 
feasibility of extracting the potash from the ash left when prickly f ear is burnt. 

/) The utilisation of ground igneous rocks as potash fertilizers has often been discussed, 
particularly in the Uni ten States. These discussions have related chiefly to orthoclase felspars 
or orthoclase-bearing rocks, but it was suggested to the Committee that leucite-bearing rocks 
might be more suitable from this point of view. The subject was referred to the Chemical 
Committee, which came to the conclusion that these rocks were unlikely to be able to compete 
with alunite as a source of potash. 

g) The most satisfactory solution of the potash difficulty would be the discovery of a saline 
deposit in Australia rich in potash salts. It seems not improbable that such a deposit might 
exist in some of the lake basins of Central Ausiralia, audit is worth consideration whether au 
investigation of the deposits in the beds of the salt-lakes of the Commonwealth should be 
undertaken. 

Phosphates .— The possibility of increasing the local supply of phosphatic 
fertilizers depends on either a) the discovery locally of roci phosphates suit¬ 
able for the manufacture of superphosphates, or h) the discovery of means 
whereby the phosphates of iron and aluminium, of which there are consider¬ 
able deposits in Australia, can be made available as sources of phosphorus 
to crops. 

The Executive Committee has made inquiries in all the States as to the 
likelihood of discoveries of rock phosphates, but the replies received are 
not very encouraging. Islands ofE the coast of North-western Australia and 
Quensland are regarded as the most probable localities to search, and pros¬ 
pecting in these localities should be encouraged. The known deposits of 
calcium phosphate on the mainland are small. Experiments as to the fer¬ 
tilizer value of iron and aluminium phosphates under different conditions 
are in progress in Victoria and Western Australia, and the Committee is 
considering the appointment of a Special Committee to co-ordinate these 
researches. 
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Nitrates. — The question of the production of nitrates from atmos¬ 
pheric nitrogen has also been considered. The utilization of atmospheric 
nitrogen, to be commercially successful, depends on the presence of a cheap 
source of power, and it seems possible that ultimately the Tasmanian 
hydro-electric scheme may be utilized for this purpose. Three different 
processes are at present in operation in other countries, but under present 
conditions it is impossible to obtain evidence as to which of. these should 
be established in Australia, and it is certain that an expert familiar with 
them vrould need to be employed in the establishment of plant for the 
purpose in Australia. The Committee have come to the conclusion that, 
as there is no immediate prospect of Australia being cut off from the 
supply of Chill saltpetre, the matter should be left until the conclusion 
of the’war. 

511 - Manganese Sulphate as a Catalytic Fertiliser for Sugar Beets.— See No. 529 oi 

this Review. 


AOmCXTLTtTKAL 

BOTANY, 

CHEMISTRY 

AND 

PHYSIOLOGY 
OP PLANTS 


512 - Cyanogenesis in Plants, Studies on Jr/tfe/rs//arws (Tall Red To p).—Viehoever, 

A , JOHNS. Carl 0. and Alsberg, CarlE. (Bureau of Chem’stry, UnHed Slates Depart¬ 
ment of Agriculture, Washington), In The Journal of Biolo:>ical Chemhtry, VoL XXV, 
No. I, pp. 141-149. Blbllographs’ of 7 publications Baltimore, Md. May, 1916. 

The authors confirm the presence of notable quantities of hydrocyanic 
acid in Tridens flavus, a common grass widely distributed in the United 
States, occurring from Massachusetts to Kansas and south to Texas. The 
whole plant, including the roots, collected in August and examined without 
drying yielded 0.0075 per cent, of hydrocyanic acid. These plants after 
drying in desiccated air at50<>C. retained 0.0066 per cent, of hydrocyanic 
acid, and this quantity still remained after the dried plant had been ground 
and left exposed to the laboratory atmosphere for 3 months. The August 
plants dried for more than a month at o^^C. gave the following distribution 
of the hydrocyanic acid: —inflorescence tops stripped of flowers, 0.0037 %; 
stems, 0.0030 %; green leaves, 0,0017 %; dead yellow leaves, 0.0000; 
root, trace. Thus the maximum quantity of hydrocyanic acid was 
found in the inflorescence tops. The ripe seed did not contain hydrocyanic 
acid. Only a trace of hydrocyanic acid was found in plants collected in 
September, and none in October plants. 

No free hydrocyanic acid was obtained by direct distillation with steam; 
by maceration with water, and subsequent distillation with acid, less hy¬ 
drocyanic acid was obtained than by direct distillation with acid. Distil¬ 
lation of the macerated or unmacerated plant without the addition of acid 
resulted in a partial or complete loss of the available hydrocyanic acid. 

The quantity of hydrocyanic acid obtained from Trid^s flmms was 
not increased by macerating with emulsin. 

When the plant was macerated in water containing a known weight 
of potassium cyanide, considerable loss of potassium cyanide resulted. If 
tartaric add was present during the maceration of the plant with potassium 
cyanide, all the latter could be recovered; when sodium hydroxide was 
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present the loss of potassium cyanide was complete. The loss of cyanide 
during maceration is probably due to a chemical reaction. 

Tridens flavus contains an enzyme which hydrolyses amygdalin. 

513 - Researches on Carotin and Its Possible Toxicity. — See No. 5^2 of this Review. 

514 - The Origin of the Resins in the Pine. — dupri^noy, j., in the Revue eemroh des 

Sciences, Year XXIX, No. i, p. 3. Paris, January 15, 1918. 

The origin of resins in j)lants may be explained either histologically 
or cytologically, according to whether they are the transformation products 
of the cell membranes or of the cell contents or reserves (leucites). 

signified membranes may become resinous ; in such a case they give 
the reactions for pectic membranes; they can fix metallic bases and are 
stained orange with safranin (which stains lignin cherry-red). 

In the bacterial tumours of PiniAS mariiinms the contents of the tumour 
become resinous. 

In the needles of Pinas maritimus attacked by rust {Peyidermium) 
the resin proceeds directly from the secretion or transformation of the chloro- 
plasts. In unfi^scd sections stained directly by vSoudan III in glycerine, 
the resinous globules can be seen forming and growing in contact vdth the 
chlorophyll grains ; several globules may unite into one while the various 
chloroplasts that took part in their formation remain in the peripherj’' of 
the globules. 

In a healthy needle, the oleo-resinous globules are also less abundant 
in the chlorophyll-free perisperm than in the green parenchyma. 

The secretion of resin is thus a very complex phenomenon, and the 
process of formation varies greatly according to the case under considera-* 
tion; but it is never formed by the secreting canals, which are probably 
only collecting organs. 

515 - The Effect of One Growing Plant on Another.— Russell, b. j , iu 2 he Gardeners^ 
Chronicle^ Vol. LXIII, No. 1631, pp. 23-24- London, Jan. 19, 191S. 

From time immemorial gardeners have been convinced that certain 
plants injure others, and, in many cases, it is firmly believed that the harm¬ 
ful effect remains in the soil for months, if not for years. This has led to 
the opinion that certain plants excrete something from their roots which is 
poisonous to other plants of the same kind, though not tiecessarity so to 
those of a different kind. For a long time the plant was considered as com¬ 
pletely analogous to the animal, and, thus, the scientist agreed with the prac¬ 
tical man in admitting the existence of a poisonous excretion in plants. Of 
recent years, however, much doubt has been thrown on the idea of a poisonous 
excretion, and serious obstacles have been shown to hinder its acceptance. 
In a good grass field, for example, the plants are as crowded 'as they can 
be, yet they show no signs of “ sickness or poisoning. If the soil be 
poor the plants may go hung^, but this may be remedied by applying suit¬ 
able fertilisers; there is nothing in the appearance of the plants to suggest 
that any other factor is concerned. 

On the other hand, some years ago Br. Whitney, chief of the Bureau 
of Soils of the U. S. Department of Agriculture, expressed the opinion that 
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plants do excrete a toxic substance which may, however, be precipitated 
or rendered inactive by fertilisers. Therefore the improvement of plants 
by fertilisers is due, not only to the food they supply, but also to the above- 
mentioned action, and perhaps to others as well. Whitnly’s hypothesis 
gave rise to much discussion, which lead to a great deal of progress being 
made on the subject. 

British investigators have usually taken the view that there is no evi¬ 
dence of a persistent toxic excretion. The experiments at Rothamsted 
seem to bear this out. At the present time the famous Broadbalk field is 
carrying its 75th. successive crop of wheat, and the plants look as well as 
any on the farm, and better than a good deal of the wheat in the district. 
The last crop of mangolds was the 42nd. ; it was well above the average 
and has rarely been exceeded during the whole period. Similarly, barley 
has been grown for 57 years in succession without showing any signs of 
suffering. lyeguminous crops, however, cannot be grown in this way, and, 
after a short period, fail; they are the only crops which experimental evi¬ 
dence has shown cannot be grown year after year on the same land. Observa¬ 
tions show, nevertheless, that other plants also fail in the same way; thus 
foxglove grows splendidly in the soil of a freshly cleared wood (provided the 
soil is suitable, e. g., the clay patches on the Downs) but for one year only, 
not longer. It is also said that flax and onions may fail if grown too often 
in the same soil. These, however, are all simply observations which, even 
if exact, may have some other explanation. 

The idea that plants excrete poisonous substances has been investi¬ 
gated by Mr. vSpencek PidKERiNG. The growth of plants was found to 
be considerably decreased if they received water which had washed part 
of the roots of another growing plant. This e&ct seems to be general; 
the washings from the roots of mustard check the growth of mustard; 
those from grass check the growth of fruit trees, and so on. It was possible 
to establish the important point that these washings lose their poisonous 
quality very rapidly, so that they do not necessarily affect the soil after 
plant growth has ceased. These experiments are, therefore, perfectly 
consistent with those of Rothamsted described above. 

Another set of Rothamsted experiments is, however, more difiicult to 
reconcile with Mr. Pickering's results. Dr. WiNiEiiEn Bkenchley grew 
wheat alone, weeds alone, and wheat mixed with weeds. She observed 
that when poppy {Papaver Rhoeas), black bent {AlopecMtus agresUs) 
and spurry [Spergula arvensis) were grown with wheat they made less 
growth than when grown alone; on the other hand, wheat made more 
growth per individual plant (i). This, of course, does not mean that 
wheat should always be grown with weeds; the plants would have done 
better had no weeds been present, but they suffered less from the presence 
of the weeds than they would have done from an equal number of wheat 
plants. In these experiments spurry proved more harmful than the other 
weeds because, by its stmggling habit it badly checked the young wheat, 

(i) This work is sumtakfised in R. July, 1917, No. 623. {Ed.) 
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which never recovered properly. Charlock and wheat settle down to 
some sort of eqtdlibrium as neither masters the other. 

So far as could be seen, the effect was solely one of competition for food, 
and it made no difference to the individual wheat whether it competed 
with another wheat plant or a plant of a completely different order. 
The whole phenomenon could be explained by the supposition that the 
number of plants the soil can carry depends on the amount of plant food 
present in the soil and the amount of space available for growth; if the 
food and space are to be divided, each individual will get a smaller share 
and will, consequently, make less growth than if there were fewer plants 
present. At first sight these results seem difficult to reconcile with those 
of Pickering's experiments, which seem to prove that a large number cf 
plants suffer not only from starvation, but also from mutual poisoning, so 
that growth would be less both individually and collectively than when a 
smaller number is grown. The apparent disagreement may, however, 
be explamed. Jn another of Mr. Pickering's experiments plants grown 
in plots divided into compartments so that each individual root was 
kept separate from its neighbour made no better growth than did plants 
in undivided pots where the roots of the different plants mixed freely. 
Thus, the tosin produced by one individual plant does it as much harm 
as that produced by its neighbour. Further Mr. Pickering found, in 
open soil, that the total growth was the same whatever the number of 
plants (within certain limits of distance apart) or, in other words, that 
the weights of the plants were inversely proportioned to the bulk of soil 
available. This is in full agreement with Dr. Brenchley's results and 
may be explained perfectly well, without assuming the existence of a 
toxin, simply by the fact that the full crop-bearing capacity of the soil 
has been reached. If, with Mr. Pickering, a toxin is assumed to be pres¬ 
ent, it must be supposed to be at least as harmful to the plant itself as 
to anv other. This assumption involves possibilities which new experi¬ 
ments should investigate. 

516 - Action of Magnesium Salts on Wheat. — Voelcker, J. a. (The.Wobum Experi¬ 
mental station of the Royal A^icultural Society of England, Pot-Cultiire Experiments, 
1916), in Journc^lof tha Roydl Agvicultwal Society of Bngland, Vol. ES^XVII, p. 260- 

262. London, 1916 (published in 1917). 

In continuation of the experiments on the action of magnesia the 
author considered it desirable to study the action of magnesium compounds 
other than the oxide and carbonate. To this end he used the chloride and 
the sulphate (in the anhydrous state) in quantities equal to o.io, 0.15, 
O.zo and 0.40 % of the soil. The soil used contained 0,30 % of lime and 
0.22 % of magnesia, giving, with the addition of the magnesia salts, a ratio 
of 1:0.88. The experiments were made with pot-cultures of spring wheat; 
growth was observed and the harvest analysed. The results obtained, as 
well as those from previous experiments (i), led to the following conclu¬ 
sions : — 


(i) See B. 1915, No. 900. {Ed.) 
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1) The action of magnesium compounds on wheat varies very greatly 
accor^ng to whether they are present as the oxide, carbonate, chloride, or 
sulphate. 

2) The chloride may be used beneficially up to quantities of o.io % of 
the soil (i ton per acre); in larger quantities it injures or totally destro3^s 
the crop. 

3) Magnesium sulphate may be used safely and advantageous^ in 
quantities up to 0.40 % of the soil (say 5 tons per acre). 

4) Increased nitrogen content, such as obtained in cereals by the use 
of magnesium oxide, is not produced by magnesium sulphate. 

517 - Action of Sodium Compounds on Wheat —voelcker, j. a. (The Wobum JE^xperi- 

ment Station of the Royal Agricultural Societ5^ of England, Pot-Culture Experiments, 

1916), in The Journal of the Royal A^nmlHtfal Society 0/ En^land^ Vol. lyXXVII, pp. 262- 

2 64. Ivondon, 1916 (publi shed i n 1917) • 

In correlation with his work on magnesium (i) and b}* the same 
method, the author carried out experiments with potjcultures of wheat 
using anht’drous sodium hydrate, carbonate, chloride and ^^nlpbate in quan¬ 
tities of o.oi, 0.03, O.IO, 0.15 and 0.20 % of the soil for the two first compounds 
and o.io, 0.15 and 0.20% for the last two. The hydrate was applied in 
solution, the other compounds in the solid state. 

CoNCiiUsroNS. — i) The different sodium compounds have ver^' differ¬ 
ent effects both on the germination and the growth of the wheat. 

2) The hydrate and carbonate at first retard germination, but eventually 
have a beneficial effect even when applied in amounts equal to 0.20 % of 
the soil, or 2 % tons per acre. Besides an increase in grain there is also aii 
increase in nitrogen content. 

3) Sodium chloride has a beneficial effect if not used in quantities ex¬ 
ceeding 0,10%, i, e., i ton per acie, but is harmful to germination and pro¬ 
duction when used in larger quantities, and, if applied in amounts of 0.20 
corresponding to 2 34 tons per acre, may destroy the plant entirely, 

4) Sodium sulphate affects neither germination nor production and 
may be used without detriment in quantities up to 0.20 %, or 2 34 tons per 
acre. 

5) Both sodium hydrate and carbonate cause '' caking ” of the soil; 
this was noticed neither with the chloride nor the sulphate. The first 
two compounds also darken the soil. In practical agriculture caking 
would doubtless prevent proper aeration of the soil and free growth of 
the plants. 

518 - The Toxic Action of Soluble Aluminium Salts upon the Growth of the Bice Plant. 

— Miyake, K. {Rudolph Sprechels Physiological Laboratofy of the University of CaUfornia, 

Befkeley)yin The Journal of Biological Chemistry^ Vol. XXV, Xo. i, pp. 23-2S. Baltimore, 

Md., May, 1916. 

The matter of soil acidity is one of the chief topics of the da^’^ among 
soil investigators. There has been a vast amount of investigation on the sub¬ 
ject and it has come to be quite generally recognized in recent ^’■ears that 

, * (t) See No. 516 of this Review, (Ed,) 
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by tlie addition of various kinds of salt solutions to soils, soluble acids or 
acid-acting salts are set free : that is, cultivated soils tend to become acid 
year by year as a consequence of the application of manures and fertilizers 
containing soluble salts, because when nitrates, chlorides, and sulphates are 
added to soils, the tendency is for the base to combine with the organic mat¬ 
ter and the silicates in the soil, and for the acid radicle to combine with 
aluminium and to a less extent with iron. The soluble aluminium and iron 
salts which are formed are more or less hydrolyzed in solution, with con¬ 
sequent setting free of soluble acid; that is, the presence of excess 
of acid in the soil. Of course the acid radicles combine with the stronger 
bases, such as calcium and magnesium, but the acid condition of any soil 
is due to the fact that it does not have a sufficient supply of the strong bases; 
hence in many soils aluminium and iron necessarily supply the basic radicle. 
It thus happens that in many cases the apparent acidity of the extract from 
the soil as determined by titration with standard alkali in the presence 
of phenolphthalein, is found to be proportional to the amount of aluminium 
salts present in the solution, and evidently represents the amount of alkali 
required to precipitate the aluminium rather than actual free acidity. 
Accordingly, the addition of strong bases as calcium to the soil or treat¬ 
ment such as ignition which makes soil constituents less reactive, wall stop 
or decrease the production of acid by the application of soluble salts to the 
soils. 

From the view of soil acidity above stated, it appeared to be of inter¬ 
est to investigate the toxicity of soluble aluminium and iron salts and its 
relation to their acidity. As the soluble iron salts are generally present in 
negligible traces in the soil solution the author has confined his inves¬ 
tigation to aluminium salts. 

A review of the available literature shows that, although there is 
evidence that aluminium salts are toxic, there has been no research work 
' Apne on the question of the relationship of the toxicity of aluminium salts 
to their acidit}’^ except one article by Abbolt, J. B., Conner, S. D, and 
SMA.LLEY, H. R. {Indiana Experiment Station Bulletin 170, p. 329, 1913) 
wh:hh. touches on this matter. 

The author employed cultures of young rice seedlings 10 mm. high 

K N 

in fsplutions of aluminium chloride in concentrations of-to -—and 

1000 20 000 

of hydrochloric acid of the same concentrations for comparison, while cul- 
t;nfes in distilled water served as a control. After 13 days the plants w^ere 
^asured ; their difierqnce in development was striking. The concentra- 
/^on of hydrogen ions in some of the ‘■solutions of aluminium chloride was 
/measured by the method of the gas chain. From the results the following 
conclusions are drawn 

Aluminium chloride is toxic to the growth of rice seedlings even in 
<Slute solution. This toxic effect appears in concentrations greater than 
^/tsoo i seems to be approximately equal to that of hydrochloric.acid of 
the same normality ; it is not due to the hydrogen ion formed by hydrolysis 
of the salt in solution. 
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The concentration of hydrogen ions formed by the hydrolysis of alu- 
.minium chloride is less than that formed by dissociation of hydrochloric 
acid of the same normality. Since the chlorine ion is not toxic to the growth 
of rice seedlings in such dilute solution, colloidal aluminium hydroxide or 
unhydrolysed aluminium chloride molecules or aluminium ions may be 
the toxic factors. 

The toxicity of soluble aluminium salts is dependent upon the amount 
of aluminium itself. The determination of soil acidity by titration in which 
the soil extract is titrated with standard alkali is a logical method of determin¬ 
ing the amount of bases which should be added to the soil for the improve¬ 
ment of its infertility; because, although the titration does not indicate 
the true acidity of the soil, yet it does afiord a measure of the bases which 
must be added to neutralize the free acid and decompose the aluminium 
salts, either or both of which may be responsible fbr the infertility. 

519 - The Selection of Plants Resistant to Diseases, Animal Pests and Adverse Meteo¬ 
rological Conditions. — Molz, E., in the Zeitsclwift fur P/lanzomuchtmi^:, Vol. V, Pt. 2, 
pp. 121-241. Berlin, 1917. 

Amongst the individual specimens of some variety of plant liable to’ 
attack by diseases and pests, it is not uncommon to find some whose resist¬ 
ance surpasses not only the average resistance of the variety under consid¬ 
eration, but even surpasses the average resistance of varieties considered 
as resistant. In addition, the cross between two susceptible individuals 
sometimes gives progeny notable for a high resistance. This leads up to 
the problem of the creation of resistant types by means of individual selec¬ 
tion and suitable crossings, and it sufiices to consider the enormous expense 
due to the application of fungicides and insecticides to obtain an idea of 
the economic importance of varieties which, without any treatment, can re¬ 
main free from pathogenic agents, or which, if they are attacked,do not suffer. 
There are 2 forms of immunity: — 

1) Mechanical immunity, due to the formation of diiferentiated corky 
layers around the infected part so as to isolate it completely and prevent 
pathogenic agents from penetrating into the body of the plant. 

2) Chemical immunity, due to the presence of substances which repel 
or poison the pathogenic agent; for instance, the resistance of the African 
<?acao tree to the attacks of the larvae of Ephestia ehitella is due to the rich¬ 
ness of the bark in tannic matter, which is, on the contrary, present in but 
small amount in the fruit of the Guatemalan and Venezuelan varieties, 
which are more liable to be attacked by these larvae. 

In the apple the tannin is replaced by a phenol which, under the ac¬ 
tion of an oxydase, may change into a tannoid substance, and this change 
takes place just at the time when, owing to a wound or other cause,,the 
fruit is particularly exposed to infection. 

In the vine, varieties resistant to mildew and oidium, like Rupestris, 
Berlandiexi, Riparia and their various hybrids, have leaves with sap of 
4.3 to 10.3 acidity (expressed as tartaric acid and calculated on the 
dry matter), whilst hybrids very sensitive to these fungi, like Viiie vinifera, 
Gutedelx Berlandieri, Cabernet X Berlandieri, Aramon X Rupestris, have 
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leaves with an acid content of not more than 0.5 to 2.6 %. Similarly, re¬ 
sistant varieties give a more acid must than susceptible ones. 

The defensive action of citric acid is very feeble. In the apple, malic 
acid is no protection whatever against Botrytis cinerea, which even develops 
more vigorousl)^ in presence of that acid. 

Generally speaking, substances which favour the development of my¬ 
celium are called " chemota^cic such as the sugars, for e2£;ample. But on 
the other.hand they increase the plant^s resistance to low temperatures. 

As regards the plant’s resistance to diseases and pests, chemical im¬ 
munity is of the greatest importance, so much so that the plant breeder 
has to take into consideration the results of anabases and to know intimately 
the chemistry of the plant cell. 

INDIVTDUAI. sm.ECTiON — may be carried out in two ways: 

1) by isolating those individuals that are not attacked; 

2) by isolating those plants which, although attacked by the patho¬ 
genic agent, are not severely damaged. 

In any case the first selection should be made from as large a number 
of individuals as possible, since the special resistance of a number of them 
is not intrinsic and hereditary, but depends on special environmental 
conditions, such as more suitable soil, the exposure to light, good manur¬ 
ing, etc. 

In order to produce varieties of vine resistant to phylloxera, cuttings 
from plants having shown special resistance are planted in separate groups 
by pure lines; after 4 years, from each are taken 3 groups of cuttings which 
are to be planted in 3 localities having very different topographical, agro-^ 
geological and cultural conditions ; those lines that give positive results in 
all the tests will afterwards provide the material for forming a plantation 
of resistant varieties. 

The presence of correlations between the character “ resistance to a 
given disease ” and certain other characters will be of very great help to 
the plant breeder. Some examples of this are given below. 

i) The spelt (THiicum Spelia) varieties from Turkestan and Samara, which are very 
subject to brown rust [Puc inia tHHcina) , can be distiuguished from the resistant west European 
types by the shape of the glume, which is not obtuse, but has a mucronate point bent inwards 
to form a hook. 

3) According to Swedish observers, there is a positive correlation between the charac¬ 
ters “resistance to cold** and “resistance to disease”. This is specially the case with 
PhUum pfaUnsCf Poa serotina and Festuca as far as regards resistance to ScUrotinm 

tfifoUorum. 

3) According to Babo and Mach, plants of Vitis BeflanMefi, which had done well 
in the chalky soils of the Charente district, withoitt showing signs of chlorosis, can be distin¬ 
guished by goldcn-yeUow, velvety leaves. 

4^ The hybrids Berlandieri X Riparia Teieki, whose shoots have a red, smooth and 
brilliant epidermis, while the tip is bronzed (not red), are the most resistant to chlorosis. 

5) The colour of seeds shows correlations which are easily noted and which may-be of 
practical use. Thus, the more the spermoderm of the seed of TfifoHum praicns^ and Lupiftu$ 
Mtsuius is dark^coloured (reddish-yellow to deep red), the more the plants obtained from 
such seeds will be resistant to mildew. 

Hybripxsatioh. — The resistauce of a hybrid may surps^s that of 
its parents. For example, the two wheats Bore and 0728:'* 
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are affected by rust to different degrees, corresponding respectively to the 
figures 4 and 2. In their cross, numerous forms were obtained, some of 
which were more resistant to rust than the more resistant parent, as is shown 
by the following figures: — 

6 forms having a degree of resistance equal to 0 

6 » « >> A '' I 

6 ft ft « ‘j ft '' ft ft 2 

2 ft ft ft " ft ft ft )> 3 

3ft ft ft ft ft » ft 'ft 4 

3 » » 0 ft ft » » ft 5 

2 ft ft ft '• » ft ft ft 6 

In cases like this, the degree of resistance of the hybrid eyidently cor¬ 
responds to the sum of the factors present in each of the parents (A. B, C X 
D, E. F = ABCDEF). In a similar way the possibility can be shown of 
obtaining resistant types by crossing susceptible ones, when, in order to 
determine the “ resistanceboth groups of factors must be present simul¬ 
taneously. Thus in crossing “Up to Date “ and “Yellow Norwegian “ 
potatoes, both susceptible, Nilsson obtained in the 29% of indi¬ 
viduals having a high degree of resistance to Phytophthora infestaus. 

But as, on the other hand, it is impossible to find out what are these 
determining factors and what is their number, at least one parent in each 
crossing should have a high degree of resistance. 

Excellent material for hybridisation is to be found in wild varieties, 
or in native varieties cultivated since time immemorial in some given local¬ 
ity and completely acclimatised.^ In time, by natural selection the weak 
or susceptible forms will have disappeared, leaving the progeny of the most 
resistant parents. In 1840 a terrible invasion of Phytophthora infestan$ 
destroyed the potato crop over a great part of Europe ; the few surviving 
plants became the parents of new varieties possessing a great resistance to 
this disease. 

By crossing wild varieties of fruit trees with cultivated forms, Hanson 
has obtained, in the United vStates, types of fruit trees showing great 
resistance to cold. 

In this and similar cases, it is most important to use abundant mater¬ 
ial, for, in the great mass of possible combinations (given the large number 
of determinants), only a small number of individuals will present the desired 
characteristics, so that, if the observations arelimited to a small progeny,' 
it may easily happen that the desired type will not be found. 

By means of selection and hybridisation followed by selection, tyj>es may 
be created that are specially resistant to diseases, pests and adverse weather 
conditions, as is shown by the results already obtained in many countries: — 

i) Germany. — Since 1896, Behrens has obtained, by suitable crosses, 
a type of tobacco resistant to Bacillus macuUcda Delacr., just asSTRUBE 
was able, hj selection, to increase the resistance of his spring wheat 
V Schlanstedter “ to the attack of Ustilago triticina. On the other hand, 
Arniah has obtained potato varieties resistant to Phytophthora, and Von 
UocHow has isolated from the “ Wohltmann variety olpotato, some types 
resistant to leaf-curl cau^d by Fmarium spp. 
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Wanner and Rasmussen are trying to obtain varieties of vine 
resistant to phylloxera, and H. C. MtinnER and the author started a 
series of trials in 1912 in order to obtain a type of sugar-beet resistant to 
Heterodeya Schcichtii A. S. 

United States. —The work of several agricultural Stations is almost 
exclusively that of selecting plants resistant to diseases and adverse weather 
conditions. Thus the Pomological vStation situated near Take Minnetonka 
(Minnesota) has produced, by methodically carrying out a continuous series 
of crossings, some fruit-trees that have a great resistance to low tempera¬ 
tures. Very encouraging results have been obtained for apples and about 
a thousand of the most promising hybrids are being grown in the nursery 
of the Station. Further, by crossing the Japanese Burbank plum with the 
American Wolf plum, the same Station was able to fix the characters re¬ 
sistance to cold ", '' early maturity ", and '' fine, tasty fruit " (which are 
almost seedless) in very good proportions in the new hybrid. 

Other results that are very interesting from the scientific point of view 
have been obtained by crossing apricots, peaches and plums; by repeatedly 
crossing hybrids (plum X apricot) X plum with the apricot or peach, 
hybrids are obtained that give fruit resembling the apricot and which are 
very resistant. 

Equallj’^ important results have beeh obtained with the vine in a 
relatively short time. The hybrids Beta X Concord and Beta X Brighton, 
with suitable selection, have given varieties with fruit having the quality of 
the varieties Concord and Brighton together with the vigour and resistance 
to cold characteristic of the Beta vine. 

At the New York Agricultural Station work has been in progress for 
26 years in order to improve the vine and between 1898-1903, at least 1500 
hybrids were tested, only 5 being found worthy of notice. Since 1905, 
in the crossing and selection experiments, possibilities suggested by study¬ 
ing Mendelian laws have been taken into account. 

Thanks to the initiative of the Massachusetts Asparagus Growers' 
Association, a series of experiments were started in 1906 which have 
helped to improve the asparagus considerably (i); some types have been 
obtained'that are completely resistant to Puccinia Aspavagi, 

By crossing the common water-melon, susceptible to Fusarmm nweum, 
with an aberrant type, resistant to that fungus, but with non-edible fruit, 
Orton obtained intermediary forms in the Fi ; in the Eg, a large number of 
very variecicombinations ; in the Fg a plant which was isolated not only 
bore typical water-melon fruit, but also had the resistance to Fissarumi of 
the aberrant parent. From this individual was isolated the Conqueror 
variety wdth excellent fruit and resistant to Fusarimn. 

On the other hand, the Iron variety of Vigna Caijang, resistant to Fusa^ 
rium tracheiphilum and Hetefodefa radicicola,v^BB*<irossQ& with the Black 
and Whippoorwill varieties by Orton, who obtained some lines uniting 
the resistance of Iron to the vigour and seed characters of the more 
valuable parents. » 

(ij See /?., March, xmS, No. 285. (Ed,) * , 

109 } 
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In the United States, types of gooseberry resistant to Puocinia Ribis 
D. C. (Hansoisi) have been obtained, as well as potatoes resistant to Phyto- 
phthora infestans and Chrysophlyctis endobiotica, vine§ resistant to blackrot 
[Gidgnardia Bidwellii) (Herfr) and oats resistant to Ustilago Avenae 
(Norton). 

J’RANCK. — For a long time numerous crossings have been made, in 
accordance with a definite programme, between American and European 
vines in order to obtain disease resistant varieties. 

According to Castbe the hybrids of Vitis europaea with F. Labmsca 
give the best results, both against mildew, oidium and blackrot. The hy¬ 
brid Maurice Baco 22 A (Eolle Blanche X Noah) is very .productive and is 
resistant to Botrytis cinerea. As regards mildew, the following is a list of 
the most resistant hybrids: 

Hybrids with red grapes: Mal^gue 2091.-3; 3 VIal^gue 2183-3; Baco I; Jurie 580 > 
Gaillard 194; Couderc or Coutassot ^ 120 ; Coiiderc 106-46; Seibel 873 ; Seibel i 082; Seibe^ 
4 121; Maldgue 829-6. 

Hybrids with pink grapes : Seibel 2 857; Seibel 4 464; Mal^gue 474 “ 5 . 

Hybrids with white grapes : Seibel 793 ; Seibel 8S0 ; Seibel 2653 ; Seibel 4 645; Seibel 4 991; 
Mal^gue 57-1; Ik'Ial^gue 1157-15, Mal^gue 1647-8; Mal^giie 1 897-12; Couderc 235-120; 
Couderc 272-60; Girerd 157. 

India (Pusa), Actstrabia, New Zealand.— In these 3 countries, varie¬ 
ties of wheat have been obtained that are resistant to rust, to Tilletia 
laetis Kuhn and T.tritici Wtr., and in New Zealand a rust-resistant oat 
(Ruakura Rust Resistant). 

East Indies. — After the terrible epidemic of Hemileia vastatrix the 
Coffm arabitawsLS replaced by Ccffea liberica resistant to the disease but giv¬ 
ing coffee of inferior quality. By suitably crossing these two species. 
Manes obtained hybrids uniting the valuable qualities ot both parents. 

On the other hand, Kobus obtained good results by crossing the '‘Tjeri- 
bon'' sugarcane, very good, but not resistant to disease, with the Hindu 
variety Tschun '' which, however, is very resistant. 

Russia, — Selection ior resistant t3q)es is carried out at the Saratov 
Agricultural vStation. By crossing the sunflower cultivated in Russia with 
a Californian variety, Stebutt and Karsin obtained varieties resist¬ 
ant to Hommosnma nebulella (i). 

520 - Varieties of Egyptian Cotton Produced by Mutation. — kearnbv, Thomas H.,in 

The Journal of Heredity^ Vol IX, No. 2, pp. 51-61 H- 8 Figs. WfisMngton, February, 1918. 

Egyptian cotton is mnch in demand on the American market for the 
nanufacture of articles requiring a high degree of tensile strength, such as 
sewing thread, durable hosiery and motor-car tjre fabrics. At the sugges¬ 
tion of the U. S. Department of Agriculture, and under the direction of Dr. 
H, J. Webber numerous comparative cultural experiments were begun in 
1900 at agricultural stations in the south and south-west, using cotton seed 
imported directly from Egypt. These experiments showed that it is pos¬ 
sible to cultivate Egyptian cotton in the United States if it is grown on 

U) See R, April, X917, No. 321. {Ed.}. 



559 


PLANT BREEDING 


the irrigated lands of the ^uth-west. Nevertheless, even under the most 
favourable conditions the newly-imported varieties produced little, ripened 
late and varied greatly. This is probably due to the fact that in Egypt 
the cotton fields are often exiposed to cross fertilisation with hybrid varieties, 
particularly with the “ Hindi cotton, which grows wild in the fields. 

Careful selection was, therefore, required to obtain earlier, more pro¬ 
ductive, and more uniform types. Selection experiments begun at Yuma 
(Arizona) gave very satisfactory results in a few years, involving the impro¬ 
vement and gradual fixing of the desired characters wdthout altering the 
structure and appearance of the original type, “ Mit Afifi 
. In 1908 a new era began with the unexpected appearance of two lines 
obtained by selection differing greatly from the parent stock and from each 
other. These two lines gave rise to the Yuma and Somerton varieties. The 
second variety had to be discarded because of its excessive production of 
sterile branches, but the first became the basis of the Egyptian cotton in¬ 
dustry in Arizona. This new variety differs from the Mit Afifi variety in 
longer-and more pointed bolls, and in a longer (i 34i^ch) and lighter fibre. 

Mr. E. W. Hudson obtained a third variety, Gila, from a plant select- 
ed in 1908 in a field of acclimatized Mit Afifi cotton at Sacaton, Arizona. 
Although differing less from the original stock than the Yuma and Somer¬ 
ton varieties, Gila is sufficiently distinct to be considered as a new variety. 

The Yuma, Somerton and Gila varieties are, thus, all derived from the 
Mit Afifi Egyptian cotton. 

In 1910, In a field of Yuma cotton at Sacaton, a specimen was selected 
and kept separate because of its superior productiveness and length of 
fibre. Erom this plant was derived the Pima variety which differed from 
the Yuma variety in fewer vegetative branches and better developed fruit¬ 
ing branches, by its plumper, more sharply pointed and less deeply pitted 
bolls, lighter, silkier, and longer (i to i iiich) fibre. 

The new varieties spread rapidly, especially in the Salt River Valley, 
where they were grown over ever-increasing areas : — in 1912, Yuma, 200 
acres ; in 1917, Yuma, 23 000 acres, and Pima, 7000 acres (a total of 30 000 
acres); in 1918 it is estimated that the crop will cover 100 000 acres. . 

The Yuma and Pima varieties supply first quality material for spinn¬ 
ing and for motor tyres. Pima is preferred on account of its earliness and 
long fibre, and will undoubtedly completely supersede Yuna, It is not 
easy to solve definitely the problem of the origin of these varieties; certain 
phenomena point to roguing, whereas others point rather to true mutation. 

I. — Roguing. — i) Mit Afifi cotton probably originated towards the 
middle of the 19th century from hybridization of Sea Island with a brown 
linted African tree cotton ; 2) as has been already stated, Egyptian cotton 
fields are frequently exposed to cross-fertilisation. Consequently the pres¬ 
ence of many heterozygous characters would explain the frequent appear¬ 
ance of rogues. 

II. — Mutation. — The following phenomena, however, are in favour 
of the mutation hypothesis : i) the sudden appearance and fixation of the 
new types ; 2) the total absence of forms intermediate to the original and , 
new types; 3) the differential characters of the new type, which are eatirelf ^ 

£5M| 
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new and of which no trace is found in the species or varieties of cotton 
which are likeh^ at any time to have come in contact with Mit Mfi. 

521 ~ Variations in Eucalyptus Trees in Plantations; Eucalyptus Hybrids Observed 
Chiefly in Algeria.— Trasot, E. (ptofessor of the University of Algiers, Director of the 
Botanical Service of the General Qpvernment of Algeria),in Bulletin de la Station de Re- 
, cherclies Fore^itUres du Nord de I'Afrique, Vol. I, Pt. 5, pp. 140-155 + 6 Figs. + 6 Tables. 
Algiers, 1917. ■ 

Eucalyptus trees were introduced into France towards 1854 ^^d, since 
1862 plantations have been made in Algeria. In 1876 a private collection, 
started in 1864, contained 10 000 trees belonging to 120 species, all of which 
di:l more or less well 

The author's observations and propagation experiments show that, 
in Algeria, the eucalyptus trees contained in collections may be crossed 
with the greatest ease. This is very valuable knowledge from a practical 
point of view because hybrid plants are stronger and better suited to the 
climate than the stock from which they are derived. For this reason there 
is no doubt that plantations should be formed with such hybrids. 

After artificial hybridisation, which will give important practical and 
scientific results, has been carried out, the cultivation of the eucalyptus 
tree w 11 become essential in the Mediterranean district, where it renders 
extremely valuable services. 

AOMcuLTCRAL 5^2 - The ProductioB of Forage Plant Seeds in Denmark. — Staustiske Entemtnin^er, 

SEEDS Year, X, No. i, pp. 5-6. Copenhagen, January 23, 1918. 

The extraordinary" rise in the price of forage plant seeds has caused in 
Denmark a considerable increase in the area cultivated for the production 
of such seed; this is shown by the following figures 


Area cultivated for the production of forage plant seeds in Denmark 


Seed 

July, 1917 

December 5, 1917 

acres 

acres 

Roots: — 



Swede. 

2 528.6 

7 

Tarnip. 

1 875,5 

12 490.1 

Carrot ... 

1487.1 

5 042.2 

Foragit Legumimsae: — 

i 


Clover, alfalfa, etc. 

2 210.8 

1513-0 • 

gmss^fs; — 

i 


Cocksfoot. * . 

18 265.6 i 

22 502.3 \ 

Meadow fescue .. 

2 993-5 / 

3585-0 / 

Eng ish ray-grass. j 

Italian ray-grass.. . i 

1 

5751.0)32221.4! 

1 

\ 41681,2 

4222.9 

Field brome-grass. 

3 199.3 ] 

7 028.0 I 

Other forage grasses.. 

2012.0 / ! 

1476-5 1 

Total ... 

.1 

40 323.4 

«r8si.s 


It is seen that the increase in’ seed production for root crops is con¬ 
siderable^ whereas that for, grasses only forms about 30 % total. 
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5*3 - The Identification of Varieties of Barley. - HAstin, i-iarry v.,iii unuu statts 
Department oj Aanculiurc.BMehnSo.enz.^^T^p + .| Plates, Bibliography of 41 publica- 
tions. Washinglon, n) i vS. 

The variations that occur in barley are of importance to the student 
agronomist, plant breeder, and pathologist. They offer a wide opportunity 
for selection, breeding, and study of disease resistance. In barley the 
forms are unusually numerous and clearly defined. The number and charac¬ 
ter of the types existing are more concisely indicated by a classification 
of variations than in any other way. The groups of barley were arranged 
upon the basis of species, varieties, and sub-varieties. Only major charac¬ 
ters have been used in describing species and varieties ; less important cha¬ 
racters have been utilized in describing sub-varieties. Under each sub- 
variety there may be an unlimited number of agronomic varieties. Four 
species and 32 varieties are recognized as follows: —Hordeum vulgare with 
the varieties: pallidum; nigrum; Hmfordianum; atnm ; coeksie ; dupli- 
nigmm ; irifurcatum; aethiops; H. intermediummth the varieties: Eaxtmi ; 
Morioni; subcormttum; atricornutum; mdihaxtoni; nudimortoni; cornutum; 
subaethiops; H. distichon with the varieties : palmella; nigriems; angusti- 
spicaium; Rimpaui; nudum; nigrinudum; laxmn; nigrilaxum; H, deficiens 
with the varieties : deficiem Ste 4 deUi ; triceros; tridax ; nudideficiem; 
decorticatum; suhlaxum ; gymnospermum. 

All groups have been made to conform with previous usage as far as 
possible. One of the principal aims of the writer has been to state clearly 
the form or group intended to be described by each published name. Es^cept 
for their historical significance, the sub-jarieties would not have been con¬ 
tinued, and no forms have been added to them. 

Four varieties have been added. 

I/ists of rejected terms and varieties are included. 

The keys can be adapted to the identification of thrashed grain by a 
number of characters. In the common agronomic varieties the chance 
of error in the iden|ification of thrashed grain is slight. 

524 - Sorghums for Forage in South Dakota. — champlin, manley and winrioht, 

George, hi Aiirkulturat Experiment StatUm, South D&hota SttUe^College of Agriculture 
md Mechanic Arte, Bulletin No. 17.^, pp. 624-645,9 Xabks, 15 Figs. Brookings, S. Dak,, 
March, 1917, 

vSorghum is commonly used for forage in South Dakota. In the United 
States, three fourths of the total herbage produced by all sorghums is con¬ 
sumed as coarse forage. The most promising forage sorghums are the black 
and red .seeded amber canes and Sudan grass. Dwarf milo, feterita, kafir, 
shallu and others are also grown in some localities. 

' This bulletin gives the results of comparative trials of the producing 
power of these crops and directions for growing the crop based on the writ¬ 
ers' experience at the vSouth Dakota Experiment Station farms at Brookings, 
Cottonwood, Eureka, Highmore and Vivian. They are summarized as 
follows: — 

^Sorghum as a forage crop is worth considering carefully in South 
Bakofa because it matures quickly, yields fairly well and is adapted to 
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hot weather and limited moisture conditions; it may thus be used as a catch 
crop. Sorghum as a forage ca;op is not superior to maize in seasons 
that are reasonably favourable to maize. 

Several difficulties are encountered in growing sorghum on account 
of the small seed, danger of planting too deep and the slow growth of the 
young plants. 

Variety tests of sorghums in South Dakota indicate that Sudan grass 
is bestfor hay, the amber canesfor coarsefodder and dwarf milofor silage. 
The average yields of fodder as compared with maize in variety tests at 
Brookings in 1914-1916 were as follows : — 

Crop Yield in lbs. per acre 


Minnesota Amber. 5110 

Sudan. . 4 580 

White Amber .. . 4 000 

Freed Sorgo. 3 680 

Dakota Amber. 3 680 

Kaoliang... 3 300 

Dwarf White Kalir. 3220 

Feterita. 2 500 

Kaferita. 2 000 

Brookings 13, Maize. ........ 6637 


The soil preparation necessary for maize is sufficient for sorghum. 

Where moisture is plentiful Sudan grass ^ives the best results drilled 
in 6 or 12-inch rows. It can be used as an intertilled crop if desired. 

All varieties of sorghum except Sudan grass gave the best results in 
method of seeding tests when drMled in rows 36 or 42 inches .apart and 
cultivated. 

In date of seeding experiments Sudan grass gave best results when 
seeded between May 20th and June ist. It is safe to assume that these 
dates are also best for the amber canes and dwarf milo, as these sorghums 
have practically the same temperature requirements. 

Head selection should be practiced in securing sorghum seed. 

Sorghum drilled in 36 or 42-ihch rows may be harvested with an or¬ 
dinary corn binder. Shocks must be built small. 

Sorghum drilled in 6 or 12-inch rows or sown broadcast may be har¬ 
vested with a mower or grain binder. 

525 - Medieago faJtaia^ a Yellow-Flowered Alfalfa (i), — Oakley r. a. and 
Garver, Samuel, in United Stiifcs Department of Agriculture^ Bulletin No. 428, pp. 70,. 
9 Table*?, 2S Fig., Biliography of 67 publications. Washington, 1917, 

The first recorded importation of Medicago falcata in the United 
States was made in 1897. The first systematic introductions for the pur-* 
pose of utilizing the species as a cultivated forage crop were made in 1906 
by Prof, N. E. Hansen under the ^auspices of the U. S. Department of 
Agriculture. Since that date many lots of seed representing various forms 
of the species have been inlrpduced by Prof. Hansen, Mr. P. N. Meyer 


(;) also R*,. 1:9x7* Ho. 333. (Ed.) 
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and various others. Approximately fifty lots have been introduced, 
mostly from Russia and Siberia. 

At the present time Meiioago falcata is found growing without cultiva¬ 
tion in most parts of Europe and the western two-thirds of Asia. Over a 
large portion of this area it is probably indigenous. It is found throughout 
a wide range of soil and climatic conditions and at depressions and ele¬ 
vations ranging from below sea level to 13 000 feet above." It is much wider 
in its adaptations than Medicago sativa. 

The species was recognized by botanists early in the history of modern 
botany, if not long before. Recent botanists differ somewhat with regard 
to its taxonomic relationship to Medicago sativa. v^ome give it the rank of 
a true species, while others regard it as a variety or subspecies of the latter. 
The natural relationship of the two, however, is quite clearly shown by 
the readiness with which they hybridize and the fertility of their hybrids. 

It is an extremely variable species, many forms of which are difficult 
to classify satisfactorily on account of their varying combinations of charac¬ 
ters and the difficulty of determining whether they are of pure or hybrid 
origin. A classification or grouping has been attempted in this paper 
la rgely upon the basis of habit of growth. Four groups have been esta blished, 
ranging in habit from prostrate to almost erect. The first two are referred 
to as pasture groups, as they are not sufficiently erect to be harvested 
salisfactorih’' for hay by machinery. The last two are sufficiently erect 
to be harvested for hay and are referred to as h^y groups. 

Botanists have named and described several of the species, many of 
which have proved to be hybrids of Medicago falcata qx\ 6 l Medicago sativa. 

Medicago falcata has never been e:jstensively cultivated in Europe 
or Asia, although it has been utilized as a wild forage plant since a very early 
date. Many attempts have been made to cultivate it in Europe, but so far 
as can be found it is now being cultivated only in India and, possibly, to a 
very limited extent in sotith-eastern Russia and Chinest Turkestan. 

The erect forms of Medicago falcata closely resemble those of Medicago 
sativa in their mass effect, but on an average they produce a heavier yield 
in comparison with their hulk, partly hecau.se of the more numerous 
stems and partly because of the texture of their herbage. Under similar 
conditions of soil and stand of plants the best strains of Medicago falcata 
frequently outyield the best varieties of Medicago sativa for the first cutting 
of the season. 

A very serious drawback to the general utilization of Medicago fal^ 
cata as a cultivated forage crop is its inability to recover quickly after cut¬ 
ting. Under conditions such as exist in the West and Northwest, wheie it 
appears to offer its greatest possibilities,it can be depended upon to make 
only one crop in a season.* It produces seed sparingly and does not hold 
it as retentiyely as does Medicago satha. This is also a serious handicap 
to its use as a cultivated crop. 

The natural range of distribution of the species, its adaptations, and 
its behaviour under field conditions in the United States warrant the con- 
, elusion that it is relatively hardy and drought resistant. 
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Chemical analyses and general feeding tests indicate that it is approxi¬ 
mately as valuable from a feeding standpoint as common alfalfa. 

The cultural requirements of Medicago falcata appear to be much the 
same as those of Medicago saiiva. On account of the hard seed which the 
former produces and the slow growth of the young plants it is difficult 
to secure a satisfactory stand from seeding, either broadcast or in rows. 
When grown in broadcast stands the procumbent forms are inclined to 
be more nearly erect than when grown in rows or hills. The plants of 
this species bear transplanting better than do those of Medicago saiiva. 

Data from broadcast plants of Medicago falcata and Medicago sativa 
indicate that in seasons when only one cutting of the latter can be jjfrocured 
the former produces the heavier yield, but in favourable seasons, when two 
or more cuttings can be procured, the latter excels appreciably in yield. 

Sowings of Medicago falcata have been made on unbroken native sod 
land and ? fair stand of plants secured. The plants appear to lack sufficient 
aggressiveness to make them really valuable under such conditions. 

The greatest possibilities ofiered by the species appear to be in the 
field of selection and hybridization. In a few cases it is probable that the 
development of promising pure strains by selection will prove to be advan¬ 
tageous. As the result of hybridizing with Medicago sativa and subse¬ 
quent selection it is believed that superior varieties of alfalfa can be 
developed and that the greatest value of the species is for this purpose. 

Much time and effort will be required More Medicago falcata will 
be ready for general cultivation. ” ^ 

526 ^ Cultivation of the Castor-Oil Plant in North Africa. — Couston, f., in Journal 
d'AgnculUm pratique. New Series, Vol. XXXI, No. 3, pp. 45 - 47 » February 7 , ; No. 4, 

pp. yi- 7 s, Febatary 20,1918; No. 5, pp. 94*95) Afarch 7,1918. Paris. 

The castor-oil plant grows abundantly in many ravines on the North 
African coast. The severe winters prevent its growing in the Upper Table 
Tandsaiid in the Atlas Mountains, but it re-appears in the Sahara zone and 
is found in many oases where it was originally imported as an ornamental 
shrub. The author has observed it from the Biskra district (foot of the 
Atlas) to Ain-Salahand Aoulef,more than600 miles further south, in the 
midst of the Sahara. 

The castor-oil plant is perennial. It is injured by hard frosts and pro¬ 
longed cold, and requires much water in summer, when its growth is most 
active. It would do well all along the coast, and in the south in the Sahara 
district, wherever it is assured of sufficient moisture during the summer grow¬ 
ing period. In its climatic and cultural requirements it resembles cotton; 
in North Africa the castor-oil plants thrives wherever the cotton-plant does well. 
It seems to withstand slightly more cold than cotton. 

The variety chosen should have the following characters: —abundant 
yield of well-filled seed; fruit ripening as much as possible at one time; in 
particular, moderately dehiscent capsules; varieties the indehiscent fruit 
of which require excessive threshing and husking should be rejected, as 
well as those’ the capsules of which open suddenly when ripe, often casting 
the seed a distance of some yards. 
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The Marseilles industry, consulted in 1917 by the Administration of 
the South Algerian Territories on the varieties most suited to the manu¬ 
facture of oil, replied that the various samples of castor-oil seed received at 
different times from Algeria were perfectly suitable As this industry chiefly 
uses seed from India, mostly from Bombay, the General Government of 
Algeria obtained at Marseilles, seed from Bombay (of the ordinary small 
castor oil plant = Rkims communis minor) for free distribution. Accord¬ 
ing to Dr. Trabut, this plant is the one best suited to the dry Algerian 
climate from the point of view of dehiscence of the capsules. 

The author then discusses the systematic cultivation of the castor-oil 
plant and the planting of uncultivated land moist in summer (bottom of 
ravines, banks of canals, irrigated gardens and oases, beds or banks of 
“ oueds ”, ditches, railway embankments, etc.), and draws attention to the 
uses of the castor-oil plant and its by-products. Finally the necessity for 
establishing castor-oil factories in Algeria is pointed out. 

527 - Rubber in North Borneo, — Tropical A^Hcuiiurist, voi. xiyix, xo. 1, pp. 1Q7- 
200. Peradeni3^a, Ceylon, October, 1917. 

The area planted with rubber at the^end of 1916, according to returns 
received from managers of estates was 30 910 acres. Small holdings plant¬ 
ed by Chinese and natives are not included in these figures. The amount 
of new land planted during the year, was only 529 acres. The number of 
trees in tapping at the end of the year was 2 030150 or a little over half the 
total number planted, which is returned at 4 049 050. The area in full 
tapping was 14 720 acres as against 9 806 acres at the end of the previous 
year. 

According to the figures supplied by the Customs Department the ex¬ 
port in 1916 was 1937.7 tons, an increase of 84.4 per cent, on the total of 
1050 tons shipped in 1915. In January the price of smoked sheet reached 
4s. 2d. but dropped quickly to about 3s. 6 d.; it then declined steadily un¬ 
til August, when it had fallen to 2S. i after which it rose to about 
3 s. od. in December. 

The extension of tapping operations necessitated an increase in the 
labour force at most estates. At the end of the year the total number of 
coolies employed was 12 334, an increase of 2 698 over last year's total. 
Whereas in 1915 one coolie was sufficientf or three acres, in 1916 the average 
was one for 2.5 acres. Of the coolies 5179 were Chinese and 4 280 J avanese; 
2 875 belonged to other races, all but a few being natives of North 
Borneo. 

The rainfall in 1916 was heavier than in the previous year! Estates 
on the West Coast had, an average of 165 inches of rain in 199 days, in the 
Interior 66 inches on 202 days, in the Eudat residency 89 inches on 176 days, 
in the Sandakan residency 133 inches on 212 days, and in the East Coast 
residency 95 inches on 130 days. On no estate was there a single month 
entirely without rain. 
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SUGAR CROPS 528 - Chemical and Biological Researches on Sugar Beets, in Bohemia. ~ Urban, g , 

ttber Alkalien in den Zcitschrijt fur Zuchcnnd>u>i>tnc inBohmenfYtSLV XUI, 

Pt. 7,pp. 415-42C. Prague, 1917.—II. Stenlik, W., ttber die Wirkmig von Routgens- 
' trahlen auf die Keimuug des Rubeusamens und das Wachstum der Zucker- und Fiit- 

terrabe. Ibtd.,pp, 424-^27, 2 Fig. — III. Urban, G., ttber die I%rbe des Rtibenkrautes 
fruh und spatreifender Riiben — Ib‘id., pp. 281-387, irjiS — IV, BartoS, W., Der 
Eiuduss der Veredluug auf-den Wert der Rilbe Ibid , pp. 299-302. 

I. —- On the Aukaiis in Beets. — Analyses of the leaves and roots of 
75 sugar-beets gathered in mid-August from the same row and derived from 
the same parent plant; the intention was to study the potash and soda 
content. This, as with the sugar and nitrogen content, and other characters, 
shows variations both for the roots and the aerial part cf the plant. vSuch 
fluctuations are even found in the progeny from a single parent-beet. The 
following summary of the data obtained illustrate this point. 



Minimum 

Maximum 

Average 

Potash content of roots... 

Soda » » . 

Potash content ot leaves (calculated as dry matter) . 
Soda .» » » f » » » » ) . 

0-135 % 

0.018 

1*35 

5.88 

0.301 % 

0.150 

3-13 

12.33 j 

0.218 % 

0.0508 

2.14 

7*54 


It was found that the corresponding beets were poorer in sugar as the 
soda content of the roots and, consequently, that of the whole plant, was 
higher in relation to the potash; but this relation, found in the average of- 
an important series of analyses of beets, is not always present in the case 
of a single beet. 

II, — Action of Radium on Beet Seed. — The seeds of cereals, 
leguminous plants and beets were treated with Rontgen rays at the Beet 
Seed Selection Station at Samcic near Dobrovic. Both for sugar beet and 
mangold seeds treated by Rontgen rays, nothing special was noted when 
they had germinated; but later on, when the first leaves were formed, the 
youtig plants obtained from seeds exposed for T-2-3 minutes to Rontgen 
rays, clearly showed a difference in development in comparison .with the 
plants obtained from untreated seeds. This difference in development was 
maintained in the following stages: young plants exposed to the rays for 
2 minutes developed better, while those exposed for f minutes showed 
signs of atrophy. 

In short, moderate action of Rontgen rays on beet seed has a favourable 
effect on the growth of the plant; but more intense action is harmful It 
still remains to be ascertained whether the rapid growth of the young beet 
plants, caused by a moderate action of the rays, does not result, by re¬ 
action, in fatigue and weakness during the ultimate phases of vegetative 
growth. Two minutes was found to be the best exposure for mangolds. 

III. — COEOUR OF Beet Roeiage. —The more or less intense colour of 

beet leaves depends on the degree of maturity and the content in food ma¬ 
terial, depending in turn on the nature of the manuring and on the soil 
[m\ ^ 
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moisture ; again, the colour shade of the foliage is a type character of the 
diiferent varieties of beet. 

It appears to result from a series of observations and determinations 
carried out over several years on 2 descendants of sugar beets, one with 
light-coloured leaves, the other with dark leaves, the other conditions (soil, 
manuring, etc.) remaining the same, that a dark green leaf contains more 
nitrogen than a light green leaf, so that there would be a direct relation be¬ 
tween the colour of the leaves and the corresponding nitrogen content. On 
the other hand, light-coloured foliage does not always indicate early ma¬ 
turity or a high sugar content in the roots ; there may be beets'vdth iight 
coloured leaves that are early and richer in sugar, but the contrary may also 
happen. In experiments lasting 2 years, the progeny with dark leaves 
yielded better and produced more sugar than the light-leaved ones ; they 
form sugar very rapidly in late autumn. 

In I year experiments, analysis showed that the darkest leaves con¬ 
tained more potash and less soda, but this observation, based on one case 
only, can not be applied generally. It seems rather that there is a certain 
relation between the highest potash content of the leaves and the greatest 
sugar content of the roots. Both in beets with light coloured foliage and 
those with dark leaves, the potash rapidly increases in the leaves,'while the 
soda content decreases as the beets mature. 

IV. — IN'I^IyUENCB OB SEBECOMON ON THE VAEUE OF BEETS. — The 
analytical data collected each year by the various Czech ,Sugar Associa¬ 
tions give an idea of the averages for 20 years as regards Bohemia : — 



Sugar 

Content 

Weight per beet, in gm 

Percentage 
of fol^e 
in relation 
to the root 

Periods 

Root 

Sugar 

Foliage 

1897-1901 . 

14.88.% 

354 

52 

244 

69% 

1902-1906 . 

16.4 » 

355 

58 

239 

67 » 

1907-1911 . .. 

16.8 » 

374 

63 

268 

72 » 

1912-1916.j 

17,6 » 

i 

467 

82 

332 i 

1 

82 » 

i 


These figures clearly show the influence of selecting beets on the value 
of their yield. It may be said, it is true, that the higher yield of the modern 
beet varieties is due to better cultivation and heavier applications of manure 
and fertilizer; but that does not weaken the influence of selection on the 
increased yield; in fact, the new high-yielding varieties allow of heavy 
manuring, especially nitrogenous, which could not have been used previously 
because the commercial value of the beets would have so been affected that 
the extraction of the sugar would not have been sufliciently profitable. 
The present varieties, owing to their higher yield, not only allow of heavier 
manuring, but even require it their yielding powers are to be fully utilised. 

It should be noted that the increased yield of the various sugar beet 
varieties is accompanied, both absolutely as well as relatively, by an in¬ 
crease in the quantity of foliage produced ; as the dry matter content has 








STMULAHT, 

AROMATIC, 

NARCOTIC 

AND 

MEDICINAL 

PLANTS 


568 STIMULANT, AROMATIC, NARCOTIC AND MEDICINAL PLANTS 


also increased and as it is well known that beet leaves make excellent fod¬ 
der, the new beet varieties have the advantage of producing a better 
qualit}^ and greater quantity of fodder than the old ones. 

The lack of terms of comparison and the influence of meteorological 
factors may nullify these conclusions, but the mass of data, the extent of 
the determinations and the long period of years compensate the disturbing 
influence of these factors so as so show ap still more the effect of selection. 

529 - Experiments on the Catalytic Fertilisation of Seed Sugar Beets with Manganese 
Sulphate .in Austria. — Greisenegoer, J. K. (Mittellang der Chemisch-tecJmisclieii 
Versuchs-Station des Zentralvereines lur die Riibenzucker-Industrie), in Oesferreischisch- 
Un7amscJie Zeitschnft fur Zuchmniu&lne und Landwirischaft, Year XLVI, Pt 1-2, 
pp. 13-21 Vienna, 1917- 

In view of the importance and uncertainty of the influence of mangan¬ 
ese on plants, especially sugar beets, the author undertook an investiga¬ 
tion not only into beets grown for fodder (i), but also into second year seed 
beets. 

To 15 pots containing sand and peat were added 24 litres of Knop’s 
nutritive solution and manganese in the form of sulphate in amounts equi¬ 
valent to 22,3 lb. per acre to 5 pots and four times the quantity to 5 others; 
the remaining 5 pots were used as controls. 

Although the smaller quantity had no obvious effect on the seed yield 
it had a reflex action in that it increased slightly the sugar content of the 
beets obtained from the seeds. The larger quantity of manganese markedly 
increased the production of seeds, but the beets obtained from them weighed 
less and contained less sugar. 

In using manganese fertiliser a deceptive amount must not be applied. 
Many further experiments are necessary to determine if the limit is the 
same for all seasons and all varieties of beets. 

530 - Cacao in the Dominican Republic. — Me lean, a., in Commerce Report, No. 283, 
pp. 876-877. Washington, D. C., 1917. 

Cacao is, after sugar, the leading export of the Dominican Republic. 
The Spaniards introduced cacao in the Dominican Republic from Vene¬ 
zuela in the early part of the i8th century, but it is only within the past 
25 years that the tree has been Cultivated extensively. The Provinces of 
La Vega, Samana, Espaillat, and Pacificador, in the northeastern section of 
the island, lead in the production of cacao in the Dominican Republic, but 
no statistics are available as to the total area planted. 

Native methods of cultivating and preparing cacao for market are 
primitive and unsatisfactory. Almost all of the cacao is grown on small 
farms, and there are few large and scientifically managed plantations. 
These farms are mainly owned by Dominicans and are cultivated by la¬ 
bourers of the same nationality. Farm labourers receive from 50 to 60 cents 
a day, with a small shack and a patch of land to cultivate for themselves. 
There is no agriculttiral school nor experiment farm in the Dominican Repub- 

fi) Se^j R. 1916, Na .^3. {Ed,] 



STIMULANT, AROMATIC, NARCOTIC AND MEJDICINAL PLANTS 


569 


lie, although both are badly needed in order to teach the people how to 
obtain the best results from their lands through the use of modern and 
scientific methods of cultivation. 

'The cost of land suitable for the cultivation of cacao in this Republic 
varies greatly, depending largely on its fertility and accessibility. The rich, 
black, alluvial lands in the humid and well-watered regions within easy reach 
of the Samaiia Sc Santiago Railroad and Samana Bay are considered the 
most desirable. Such lands are held at $ 60 to $ 75 an acre uncleared and 
from $ 75 to $ 90 cleared, the cost of clearing being from $ 12 to $ 18 an 
acre. The value of the lumber on the lands, which sometimes includes ce¬ 
dar and mahogany, would more than pay for the clearing but it is burned 
for lack of sawmills and means of transportation. Lands with bearing- 
cacao trees are valued at $ 120 do $ 150 an acre, with a rising tendency. 

The cacao seeds in this island are planted directly in their permanent 
place in the field and not in nurseries as in some other countries. The seeds 
are planted in October to take advantage of the winter rains. Several 
seeds are usually planted together and when the seedlings are a year old 
the strongest are left to mature and the weakest destroyed. As a rule about 
175 trees to the acre are left. 

The variety of cacao planted most frequently in this Republic is known 
as ** calabacillo which bears small yellow pods with flat beans. The va¬ 
rieties known as forastero and “ criollo ” are also planted, but to a mucih 
less extent than the calabacillo 

While the small plants are growing corn, yucca, bananas and plantains 
are planted between them, primarily for shade, but also to afford some re¬ 
turns while the cacao is maturing. As the cacao trees grow larger amapola 
trees are planted to give them shade. The ground between the cacao trees 
in cleaned with hoes and machetes, as ploughs are rarely used in the Domini¬ 
can Republic. ISTo windbreaks are used to protect the growing plants, nor 
IS there any system of drainage on the plantations.' As the lands on the 
island are very rich, the Dominicans have not as yet begun to use fertili¬ 
sers. 

The cacao trees begin to bear the fourth or fifth year, when they yield 
from one-half to i % lb. From about the seventh until the twenty-fifth 
year they are at their best, yielding as high as 3 % 4 ih. per tree on the 

most fertile lands. Cacao trees have been known to live for more than 100 
years, but they seldom bear after the sixtieth year. The trees are pruned 
every year, usually after the harvest. 

The aphis and a number of other insects attack the cacao trees. It is 
said that these pests may be exterminated by merely spraying the trees 
with a solution containing refined petroleum, yet growers rarely make any 
attempt to. get rid of them. 

Cacao is usually transported from the farms to the towns on mule or 
horse back, as the roads are as yet impassable for carts and wagons. The 
principal towns in the cacao growing region — Moca, Salcedo, La Vega, 
and San Francisco de Macoris — are connected by railroad with the port of 
vSanchez, whence steamers sail fortnightly for New York. Cacao in this 

mm 
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market is usually packed in jute sacks, weighing 65 kg. net and 66 kg, 
gross. Prior to the war the freight was 45 cents per 100 pounds from Sanchez 
to New York, although at present It is exactly double that figure. 

In the past five years cacao has been shipped from the Dominican Re- 
blic as follows. 


Cacao exported from the Dominican Republic, 1912-1915. 


Year Kg. *1^ 

1912. . 20832602 4248724 

1913. 19470827 4119 955 

1914-. 20744517 3S96489 

1915. 20223023 4S63754 

1916. . .. 21053305 5958659 


Ill 1916, 22 249 540 kg. of cacao were shipped into the port of New 
York from the Dominican Republic. That was a greater quantity than 
from any other countr3L The next largest importations of cacao at New 
York during 1916 were 20 266 313 kg. from Ecuador, 15 805 710 kg. 
from Trinidad, and 14 471 783 kg. from Brazil. 

Cacao from the Republic is known as “ Sanchez ’’ on the. world mar¬ 
kets. The cacao is bought up from the growers^by the local exporters, 
who make them advances on their crops. The exporters usually ship their 
cacao to New York commission houses on consignment. 

Despite the fact that it is one of the great cacao producing countries 
of the world, little or no chocolate or confectionery is manufactured in 
the Dominican Republic; practically all that is consumed is imported. 


531 - Hop-Growing in Galicia, Spain. —I. Robredo, L- H., in El Progreso agricola y 
pecuariOt Year XXIII, No. 1036, pp. 506-507. IVIadrid, November 22, 1917; II. El Culti^ 
vador Moderno, Year VIT, No. 2, pp. 11-12, 3 Figs. Barcelona, February, 1918. 

At the present time there are in Spain about 20 breweries using, on’an 
average, 196 Y> cwt. of hops annually. The price of hops varies greatly in 
vSpain, in 1912, the average price was 4$. 4d per pound ; in 1916, American 
hops fetched is. 3d. per pound, and German hops, is. 9 34 pound at 

the breweries. The hops used by the author at the Agricultural Station 
of Corunna in 1917 cost is. ii 34 ^. per pound. 

As hops grow wild in Galicia, the author introduced from England, in 
19x5, the varieties Golding, “ dorado de Inglalerra white, and green, and 
cultivated them at the Corunna Station. The deep, sandy soil, rich in 
humus, was given 16 tons of manure per acre, and was ploughed to a 
depth of 16 in. Cuttings were planted about 5 34 apart in squares. At 
the beginning of May the scarifier was used once, and the land twice hoed 
lightly. The harvest was in mid-September. The hops were dried in the kiln 
on frames one above the other, with a .distance of about 8 inches between 
each one. At the end of October the plants were cut down to about 
12 inches aboye the ground. The highest yield in 1916 was obtained from the 
variety dorado de Inglaterra which gave 28.61 cwt. per acre of green 
fruit, corresponding to 9.16 cwt, of dried, fruit. This is an excellent result, 
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especially considering that it was obtained in the second year of cultiva¬ 
tion, that is to say, before the plants had attained their niaximnm yield. 
The quality was excellent. The cost of cultivation amounted to £ 2.17.9 
per acre. 

532 - Results Obtained in Italy from the Sowing of Wild-Fig Seed. — I<oxao, B , in 
Afti della Reak Accadenm dci Ltncci ; Series V, Rendtconh, Vol. XXVII, Pt i, 1st. Half- 
year, pp. 55 - 57 - Home, Jamtaiy 6, iqi8. 

M Cavouini.M. Gasparrini, and the author in Italy, and M. TFjcnRRC 
DU Sabdon in France, have shown that Ficus Carica, both when wild and 
when cultivated, occurs in two forms—the ordinary fig and wild-fig. It has 
also been shown experimentally, first by M. Gasparrini, then by M. 
Trabut‘ that if the fig {i. e., the small fruit of the second figs) is sown, the 
ordinary and the wild-fig are obtained. It remained to show what would be 
obtained by sowing the few small fruits found between the galls of the second 
figs of the wild-fig tree. In 1912, the author sowed both wild and cultivated 
wild-fig seed: the plants obtained began to bear fruit in 1917, and proved to 
be partly ordinary figs, partly wild-figs. The seed of wild-fig, like those 
of the ordinary fig, thus gave both types of plant. 

533 - The Native Bananas of the Hawaiian Islands. — MacCa-vgrisy, Vaughan {Coi- 
lege of Hawaii, Honolulu), ill Plant World, Vol. XXI, No. i, pp. 1-12 Baltimore, 
January, 1918. 

As amongst all the Polynesian peoples, the banana was an important 
article of food amongst the ancient Hawaiians, and all explorers mention 
its abundance round the settlements. This profusion was doubtless due 
to the ease with which the plant is propagated, the little attention needed 
to cultivate it, its^reat productivity, perennial character, and its nutritious 
and palatable fruit. The decrease in the native population lowered the 
value of the banana as a food. As its cultivation gradually increased again, 
foreign varieties (chiefly the Chinese variety) were imported from time to 
time and superseded the native varieties both in the plantations and on the 
market. Among the imported foreign varieties are: — 

Musa Camidishii, a Chinese baiiina introduced from Tahiti about 1855; it is the most 
important and widely-growm commercial variety and there are extensive plantations of it 
round Honolulu ; the local consumption is large and considerable quantities are exported to 
Califoniia; owing to its dwarf size and deep roots it suffers less from storms than the 
taller varieties. 

Musa Fehi, also imported from Tahiu; the stem of the bunch is erect instead of hangmg 
pendant as is the case with most bananas; the fruit is of fair quality when cooked. 

The Braz lian banana was also imported from Tahiti about 1855; it reaches a height ©f 
from 26*^to 35 feet; it is tirm-rooted and is often used as a windbreak for more fragile 
varieties; the fruit is of excellent flavour, slightly acid. 

Other ioreign varieties are Bluefields, Ice Cream, Apple, l/ady Finger and Abaca, or Ma¬ 
nila hemp {Musa texHlis). 

■ The cultivation of the native varieties is beginning to develop in all 
the plantations. All the native varieties, of which the author describes 22, 
are derived from Mma, sapkntum. They may be divided into three groups. 


FRUIT 

GROWING 



572 


SPRUIT GROWING 


each belonging to one of three dominant types, known locally as Maoli, 
Iho-lena and Po-po-ulu. 

All the native varieties are seedless and could only have been introduced 
into the islands by human agency; the roots and “suckers'’ are quickly 
killed by sea-water, and could, therefore, not have been carried by ocean 
currents as is the case with many seeds with impervious tegument. The 
banana, with other plants and animals must have been imported by the 
Hawaiians when they immigrated. The first villages were along the coast, 
and the primitive agriculture of the native naturally developed in the near 
valleys and lowlands rather than in the mountainous districts of the interior. 
However, as the rainfall in the plains was not sufficient to satisfy the 
requirements of the plant, which needs much moisture, the banana planta¬ 
tions gradually spread along the wet upper valleys, where the plant was also 
sheltered from the strong winds, and the inland rain-forests. The banana 
does not suffer from shade, and coolness does not seriously retard the ripen¬ 
ing of the fruits. 

It thus happened that most of the groves were at some distance, oft¬ 
en several miles, from the villages. The plants propagated spontaneously, 
and when the native population declined, formed practically wild groves, 
wild in the sense that they have escaped from cultivation, but they are not 
indigenous. 

Banana groves are sometimes found at heights of 3 500 to 4 500 feet. 
The plants are usually dwarfed and produce little, and the fniit rarely 
ripens, being eaten by rats before it reaches maturity, which is considerably 
retarded by the cold. 

The banana trunk may reach a diameter of 3 or 4 feet. It emits 
numerous shoots by which the plant may be indefinitely propagated. The 
plants are easily uprooted, and, in rainy districts, are often torn up by 
mountain streams which carry them some distance till they lodge in a 
suitable crevasse, where they root take and sprout again. 

All these varieties are, therefore, easily transplanted, and many priv¬ 
ate groves in Honolulu contain plants collected from the mountain dis¬ 
tricts of the interior and from the other islands. For transplanting a suck¬ 
er or offshoot 2 or 3 feet tall is generally taken. This is carefully separated 
from the parent plant so as not to injure its base, and planted in mellow 
soil with about half of the shoot underground. It grows rapidly and bears 
fruit 10 or 15 months later. The ancient natives used the fibre from the 
leaf-sheaths as a textile, but since the introduction of cheap cotton thread 
its use has gradually died out. The tissues of the plant contain a watery 
latex which turns dark brown or black when exposed to the air, and was 
used by the Hawaiians to stain their household utensils, gourds, etc. 

Many of the native varieties are only edible after having been cooked; 
these are known as “ cooking bananas Heat changes the starches into 
sugars and the flesh of the fruit is saturated with a delicious sugary syrup. 
The cooking bananas are also largely used by the white settlers; they fetch 
a good price and their popularity is bound to increase as their food value 
becomes better known. ’ 
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Tlie native Hawaiian'banana has, then, re-won its position as a food. 
The author believes the best varieties will be put on the market in increasing 
numbers and will finally become one of the most important exports of the 
Pacific Islands. There is no reason why it should not become an important 
food in America with a commercial development .similar to that of 
canned pineapple. 

534 - The Mango in Porto Rico. — Kinman, C. F , iu Porto Rico AgncuUmal Experiment 
StaUon, BiilleHn No. 2-j, pp. 30, 2 Tables -{- XI Figs Washington. 1918. 

These observations are drawn from the work of several years during 
which trees of many varieties have been imported, propagated and in some 
cases brought into satisfactory production. 

The common mango of Porto Rico, which is one of the most important 
fruits of the island, is not cultivated but grows wild in all localities. Supe¬ 
rior varieties latel5^ imported have proved satisfactory and should be 
planted extensively for market and home use. 

Mango trees are adapted to a wide range of soil types and will grow 
satisfactorily in practically all Porto Rican soils, provided there is a good 
subdrainage. 

; While the climate throughout the island is suitable for the growth of 
mango trees, in some localities, notably through the interior and along 
the northern slopes, rains are sometimes too frequent during the blossoming 
season to permit the setting of a good crop of fruit. Along the western 
and northern lowlands rainfall is light during the blossoming season and 
good crops are almost invariably secured. 

As the prevailing winds and morning sun seem to be very beneficial, 
both for growth of trees and setting of fruit, open, exposed sites should 
be selected for the mango orchard. 

Inarching and bark grafting are satisfactpry both for use in the nurs¬ 
ery and for topworking large trees. 

Targe seeds which produce only one plant are niost satisfactory for 
stocks. The East Indian varieties produce larger and more thrifty plants, 
as a rule, than the native kinds. Both nursery and other mango trees may 
be transplanted successfully if they are not making a new growth and rain¬ 
fall is plentiful. 

The present confusion in the class^cation of types of mangoes, as well 
as the great variation in growth and productiveness of trees, and quality 
of fruit, necessitates a thorough study of varieties before a mango orchard 
can be successfully planted in Porto Rico. 

Among a number of imported varieties that have fruited there, the most 
productive of the thrifty kinds with fruits of high quality are Cambo<hana 
Totafari, Amini, Bennett, and Paheri. Cambodiana and Paheri are 
probably better suited to home than to commercial use. 

The trees of the few varieties from Martinique, Trinidad, and South 
America thus far tested lack vigour, while the fruits are either inferior in 
quality or too srdall to be promising for general planting. As regards size, 
flavour, fibre dontetit, and keeping, quality, the wild Porto Rican mangoes 
are less desirable that many imported kinds. 





574 


\r[NE GROWING 


VINE 

©ROWING 


In harvesting mangoes that have not softened on the tree, a stem 
longer than the fruit stalk should be left to prevent the juice from the base 
of the fruit from escaping through the fruit stalk and leaving passages for 
the entrance of infection. 

Fruits in orange wrapping paper did not ripen or decay so quickly as 
those wrapped in oil paper, newspaper, or coconut fibre, or those left in the 
open air. Fruits packed.in coconut fibre ripened earliest. East Indian 
varieties showed much better keeping qualities than the native kinds. 

The mango is one of the most satisfactory ornamental trees for Porto 
Rico, as variations in habit of growth and colour of foliage make it possible 
to select frpm varieties producing fruit of high quality those which best 
carry out a particular scheme of landscape gardening. 

535 - Direct Bearers: I. In the Department of the Isere; II. In the Department o 

the Loire (France). —* I- Caille, E. au-l RouGIER.E 

XXV, Vol. XI/VIII, No. 1230. Paris,IVIarcIi 28, iot«'^ — II. Bl.ancard, Ibid , No. 12 ^o, 

pp, 218-221. April 4, 1018. 

I. — In a report on his experimental field of direct bearers, M. Caiele, 
Professor of Agriculture at Vienne, Isere, states that the vines best suited 
to that district are : ’— 

a) with coloured grapes : — Gaillard No. 2 for earliness and Sei- 
bel 41,47,1000,1020,2007, Couderc 106-46 for satisfactory ripening. 

b) Vines with white grapes : — Castel 1028, Couderc 272-60, Seibel 
880, Bertille Seyve 450. 

To these might perhaps be added Prof. C. 221, which is very-strong and 
ripens somewhat late; it should be pruned long. Without Prof. C. 221, this 
makes ii varieties of obviously varying value. As a rule they all yield re¬ 
gularly and are worth testing. They are, however, not all equally fertile ; 
Castel 1028, Seibel 2007 and 1020, and Couderc 106-46 appear to give the 
best crops. At the Vienne experiment field two applications of neutral 
sub-acetate of copper are given, one before flowering and the other im¬ 
mediately after. 

To this information Mr. RouGiER, Director of the Agricultural Service 
of the Is^re, adds a few remarks applying more especially to the south and 
east of the department. In places where French vines are exposed to frost 
inwinter the use of winter frost-resistant hybrid direct bearers is essential. 
Among such hybrids are Seibel Nos. i, 28, 156,100, Gaillard 157 (white) 
and 2 (red), and Couderc 4401. The last is more especially suited to the 
clay soils of the plains. 

II. — The author (Agricultural Engineer, Director of the Agricultural 
Service of the Eoire) mentions the hybrids which would probably, prove 
of value in the Department of the Eoire. As a rule these are early plants 
or those of the first period, though in the warm districts of the Eoire some 
later varieties could be grown. These plants, moreover, giv^ produce free 
from foxy taint. 

A) Rifaria hybrids. — The fruit of some of them is large, and their 
yrine is generally good. The bunches are high bn the branches, thtis requir¬ 
ing the use of wire or props. They aire resistant to phylloxera (Riparia 
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influence), very vigorous and develop their branches with great rapidity. 
Flowering is very rapid thus protecting them against vine moths and non- 
■ setting, 

Black. — Couderc No. i or Pinaud-Couderc, 633 H., Oberlin 595, 60.^ 
and 605. 

B) RupeJvSTRIS hybrids. — The most widely used are Rupestiis, Tince* 
cumii, Vinifera. They are generally productive and give good wine. They 
are very resistant to mildew. The bunches are borne low on the branches. 
They may be pruned low or spur pruned without props, nevertheless it 
is always preferable to put in stakes. 

Black — Couderc 7, 8, 7106, 7120, 4401 (the L. Buffet selection of 
which has very large fruit); Seibel 1000,2859,4643- 

White. — Couderc 117-3, 272-60 ; Seibel 880, 4681. 

C) CompdFx hybrids. — Black — Bertille-Seyve 872,822. 

White. — Bertille-Seyve 450 ; Noah (B. S. 450 is a Noah crossed with 
Seibel 2003). 

D) OtHBR HYBRIDS. — Gaillard 2 (black), 157 (white); Fournie 
(Riparia-Rupestris-blue Portugais), Poirier 19637. 

536 - The Red Spruce: Its Growth and Management in the United States. — Murphy, 

S., in the V. S. Dcpmimunt of Agriculture^ Bulletin No. 5^ p. 100 -f Plates I-VII. 

Washington, October 31, 1917. 

Red spruce {Picea rubens Sarg.) is one of the most important woods of 
the north-east of the United States, where it is found in pure or nearly pure 
stands. It is used more than any other wood in the manufacture of paper and 
supplies a large amount of lumber and other material. Of the 116 500 mil¬ 
lion feet board measure of standing spruce timber in the United States 
(4 % of the total timber), 48.3 % is composed of red spruce, 30.3 % of the 
Rocky Mountain or Engelmann spruce, and 21.4 % of the Sitka spruce. 
These figures concern the districts where this timber is of commercial im¬ 
portance ; white sptuce, black spruce, Cdorado blue spruce and P. Bremr- 
iana Watts occur also. 

The most important by-products of red spruce are the resin, us^d as 
chewing gum, and the extract from the tender tips of the branches which 
forms the basis of spruce beer, a non-alcoholic beverage, formerly very 
popular, especially amongst sailors, who considered it to be a preventative 
against scurvy. On account of its lightness, strength, reliability* and 
freedom from hidden defects, spruce wood has recently come into general 
use in the manufacture of aeroplanes. 

Many methods of management have been adopted by the large timber 
and paper manufacturing companies, who use spruce wood more largely 
than any other wood. The bulletin under review attempts to determine 
the methods 'most suited to various conditions. It is estimated that, under 
average natural and uniform conditions, 50 to 60 years are necessary for 
the maximum production of wood used for paper pulp; if judicious thinning 
is carried out this period may be shortened by 3 to 10 years. For timber 
production 100 to 120 years either in virgin or selection forests are 
required. 
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The bulletin ends with an appendix containing many volume and 
measurement tables. 

537 - Forest Yield of Public Land in Spain (iL — Bernard. F,, in Real Sodedad Espamle 
de los Amii^os del Arbol, Boletin Ofiaal de la Sodedad^ Year VII, No. 72, pp, 1-2. Madrid, 

1917- 

A.cc< 5 rding to the data obtained for the year 1913-1914, the forests 
declared of public utility, which depend on the Ministry of the Fomento 
cover in Spain and the neighbouring islands an area of ii 886 349 acres, 
29 888 acres less than in the year 1912-1913 due to a rectification of the boun¬ 
daries. These fi[gures include 609 379 acres (i. e., a little more than 5 %) 
belonging to the State, ii 261 746 acres belonging to communes, and 15224 
acres belonging to other public bo<Ees. 

Of the total area, i 020 304 acres {i. e,, %% oi the acreage of public 
forests) are being divided up'for cutting and 288891 acres of mountain 
land are being regenerated and replanted. 

The various kinds of trees found in the forests are distributed as fol¬ 
lows :— 5 263 223 acres of full-grown pine, oak and beech ; 3 088 860 
acres of thicket and 3 534 260 acres of brushwood and pasture land. The 
income from these forests is estimated at £ 412 247 {at par). The principal 
items are : — 

Pasture land.£ 192 994 

Timber. » 87516 

Resin. » 47861 

Firewood... » 39 437 

Cork. » 16 883 

Esparto. » 6 499 

A profit is also obtained from grazing acorns, fruit, roots, etc. There 
are great differences in the prices of the various products, less on account of 
the quality than difficulty of transport. Thus, standing pine costs from 
5.98 L to £1.18.0 per cubic metre (i cubic metre ===; 33.31 cubic feet), En¬ 
glish oak from 35.1.66^?. to 185.5.42^?., beech from 3.70^^. to £1.18.0 
[at par), 

.The requirements of industries which utilise various forest products 
caU for increased exploitation of the forests, while, at the same time, the 
maintenance of livestock and breeding demands improved pastnre land. 

538 - Timber of British Guiana* — See No. 497 of this Review, 

539 - The Galls of Tumarix atiicalaia. VahL — TRABCir, I,. (professor of the Uni¬ 
versity of Algiers, Director of the Botanical Service of the General Government of Alge¬ 
ria), in Bulletin de la Siation de Recherches ForesHd^es du Nerd deVAfHque^ Vol. I, Pt. 5, 
pp. 171-XS2 -4 6 Figs 4 - 3 Plates. Algiers, 1917. 

The takaoutgall of Tamarix ariiculata Vahl, known as ettl 
or '* tlaia was well known, to the ancients, except that Dioscorides and 
later writers confound the gall with the fruit of the tree because the galls 
usually develop at the expense of the flowers, taking the place of the fruit. 

(i) See B. 1913, No. 930.' (£d.) 
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la India the galls of Taman% are used in tanning, dyeing and medicine. 
In the Sahara, Tamarix articulaia sometimes forms veritable forests* it 
is the most important tree the Touaregs have, both by reason of the 
numbers in which it occurs and its utility. 

For a long time the gall of Tamarix artimlata was believed to be caused 
by a Lepidopteron (Pamene pharaonana), but according to the author it 
is caused by a mite {Eriophyes tlaiae Trab, of the same genus as E, tamaricis 
Trotter). 

Most of the commercial galls are flower galls, and smaller and more 
regular than those of the branches, which may be as large as a nut. The 
author’s observations showed the possibility of forcing the growth of galls 
on ail Tamarix which are old enough to flower, thus solving the problem 
of the production in large quantities of a much valued raw material. 
In 1883 the Tlemcen tanners paid up to £1.3. 2 ^ per 100 lb.; the 
present price is 14s. 2 34 

A chemical analysis of the flower .galls gave the following results 


Moisture. 12.5% 

Extractive matter. 44,0 % 

Tarmin. 55-2 % 


^ The galls form in summer and may be harvested in autumn. The 
Tamarix is easily propagated by cuttings and may be used for fixing sand 
on the coast. Although it is difficult to estimate the yield in galls it must 
be heavy considering that infected trees always bear a large quantity, so 
that a harvest of from 16 to 23 cwt. per acre is not unlikely. 

The author recommends experimental plantations of Tamarix arficu- 
lata in soils unsuited to other crops, such as sand and saline steppes, 
whicK form a large proportion of the unproductive lands. The Tamarix 
might modify advantageously the flora of such lands by favouring the growth 
of forage suitable for feeding sheep. . Cattle eat the twigs of Tamarix. 

540 - Forest Fires in the United States in 1915 (i). — peters, j. g. (CMef of state Coopera- 
viou Forest Service), in V, S, Department of Agriculture^ Oftce of the \Secretary, Circular 
No. 69, pp. 6. Washington, January ii, I 9 i 7 » 

The statistics contained in this circular represent the first attempt 
at an annual estimate of forest fires in the United, States. In general the 
most comprehensive reports were those obtained from States with organised 
forest“fire protective systems and from the National Forests. Where no 
protective organisations existed attempts were made to obtain estimates 
from the civic divisions of the States and from rural mail-carriers. By this 
means data were obtained from 37 States, representing about 56% of the 
forest area of the United States. These States may be divided into three 
groups : -7- i) those giving data covering the total forest area; 2) those 
giving data covering 60 to 99 % of this area; 3) those giving data covering 
less than 60 % of the area. 

The figures obtained madeit possible to draw up the general classifica¬ 
tion shown in Table I. 


(i) See T912, No. 1312. {E 4 ,) 
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Table I. — Forest Fires and tJveir Cattses in the United States in 1915. 


Causes 

Number 

Percentage 

Ligbtiiing. . 

2 298 

10 

Railway . . ... . ..... 

3548 

16 

I/innbering .... . . . 

728 

3 

Brush-burr.ing . . . t . . . . . . 

3545 

16 

Campers .... ... . . 

2347 

10 

Incendiary ... ... ... 

1751 

8 

Miscelianeorc . . . . . J 

2384 

11 

XJuknown... . . . 

5867 

26 

Total . . . 

22 468 

160 


Total area burned. ' 3 306 650 acres 

Average area burned per fire . 147 » 

Total loss caused by fires. $ 4 009 356 

Average loss per fire. $ 179 

Average loss per acre. $ 1.20 ^ 

These data concern 304 864 000 acres, belonging to the States from 
which reports were obtained. An estimate for the total forest area of the 
United States gives the following figures : — 

Area. 

Number of fires 
Area burned . . 

Loss. 

That is to say the area burned represented i,i % of the total. More¬ 
over, the loss in young tree growth and the very great damage due to soil 
deterioration and floods have not been included. 

The returns obtained in the United States show that where there is 
a protective system most of the fires can be controlled before making head- 
way, and that extensive and destructive fires are few as compared with 
States having no such protective system. This argues strongly in favour 
of the formation of adequate systems of protection in all States. The figures 
in Table II show the cost of such a system. 

Table II. — Cost of Protection against Forest Fires in the United States in 1915* 


Protected forest area .. 405 550 000 acres 

Totarexpeuditure,. $ 2 73S 999.80 

Federal Goveimneut expenditure 

On National Forests . $ - s 153 728.17 

On State and private lands. $ 71 860.02 

Expenditure of States-with protecUve systems $ 513.411.61 




544 400 000 acres 
,40 000 

6000000 acres 
S ' 7000000 
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UVE STOCK AND BREEDING. 

541 - TI16 Choniical Composition of Limo^Sulphur Animdrl Dips. — Chapin, Robert m., hygiene 

in U. S. Dclmtmont of A<;riculturc, BulleUn'^o, ^$1, 16 pp.; Bibliogi'aphy of 10 Pub¬ 
lications. Washington, D. C., December 14, 1916. 

Some of the numerous reactions which determine the composition 
of lime-sulphur solutions are reversible, the points of equilibrium varying 
according as the solution is hot or cold, dilute or concentrated, or 
exposed to the influence of other varying conditions. Under such 
circumstances the only way in which laboratory studies can be of 
practical value is by so thoroughly establishing the fundamental principles 
involved and the effect of varying conditions upon the relative im¬ 
portance of such principles as to afford a sound basis for reasoning. 

It appears that when lime and sulphur are boiled with water, ignoring 
unessential and hypothetical intermediate compounds, the following reac¬ 
tions occur: — 

1) 3 Ca (OH)2 -{-12 S = 2 Ca S5 “b Ca S2 O3 -f- 3 H2 0 

2) 10 Ca S5 4- 3 Ca (OHjg = T2 Ca S4 + Ca Sg O3 + 3 0 

3) Ca VS4 -f S - Ca >85. 

Only when substantially all free sulphur has been dissolved will equa¬ 
tion 2 become operative or equation 3 fail to hold all polysulphide sub¬ 
stantially up to the pentasulphide. 

All lime-sulphur solutions are subject to hydrol3rtic decomposition ac¬ 
cording tq the equation: — » • . 

4) Ca Sx + 2HgO Ca (OH)2 + HgS + (s-i) S, 

the pressure of the reaction from left to right increasing with rise of tempera¬ 
ture. Whether or not hydrogen sulphide can escape, the remaining 
products on the right-hand side react according to equation i, giving as 
final result, in case of CaSs- 

5) Ca S5 -f- 3 ^2 0 == Ca $2 O3 -f- 3 ^2 

■Thus all solutions are in equilibrium only when they contain a certain ex¬ 
cess of hydrogen sulphide, the amount being dependent upon the tempera¬ 
tures and concentrations of the solutions. 

Solutions exposed to air are oxidized, as is usually represented by the 
equation: — 

6 ) CaSx + (x<—2)0«CaS208 + (x:- 2 )vS, 

although it is possible that, as propounded by Divers and Shimidzu, the 
immediate action is an oxidation of the hydrogen sulphide liberated accord¬ 
ing to equation 4. , ’ 

Above a certain concentration of the hot solution, which appears to 
lie between 3.33 and 3.95 per cent of monosulphur, the following reaction 
tends to progress fromleft to right: — 

7) CaSgOal:^ Ca fSOg + S. 

A well-boiled solution, not originally made with an excess of lime, can 
never under any circumstances possess a plus reaction figure thBi is, 
it cannot contain calcium hydroxide in exce^of monosulphur. If original- 
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ly made with an excess of lime or if not boiled long enough, excess lime 
is at first present in solution. But if such a preparation be allowed to stand 
quietly and cool off in the cooking vat, the indications are that the undis¬ 
solved lime soon settles down, while the sniall amount of dissolved lime 
rapidly reacts with polysulphur according to equation 2, so that in this case 
also, unless the cooled solution is aga.in stirred up with the sediment, a plus 
reaction figure can never be present in the end. Such a solution will 
naturally contain a notable amount of tetrasulphide. 

As regards the period of boiling, it is not impi obable that the time should 
be increased with increasing concentration. lyime is but slightly solu¬ 
ble in the solution at any stage, and it must probably dissolve before it 
can react with the sulphur. It would seem, therefore, that a longer time 
must necessarilj’' be required in a given volume for a large quantity of lime 
to enter successively into solution and into reaction than for a small quantity’. 

As regards the effect of the degree of concentration, in addition to the 
decomposition of thiosulphate which has been noted, the indicai;ions are 
that with increasing concentration the utilisation of both lime and sulphur 
possibly becomes less nearly complete and also* that the polysulphides 
formed possibly contain a somewhat less propoition of pentasulphide. 
But the apparent effect might have been produced simply by insufficient 
boiling, and in any case it is of no material significance in comparison with 
the practical importance of putting out proprietary preparations in highly 
concentrated form. 

Finished solutions, if stored over sediment which contains free lime, 
will naturally tend *to maintain a plus reaction figure and will undergo 
changes attributable to the slow progress of reactions t and 2. If decanted 
from sediment and preserved from access of air, only two slight changes are 
noticeable; firstly, the progress of equation 5 until a certain concentration 
of hydrogen sulphide is reached, when equilibrium is established according 
to equation 4; secondly, an apparent slight drop in the thiosulphate 
^ figure, for which no explanation is offered, since the phenomenon appeared 
too quantitative!}^ insignificant to warrant special investigation. Both' 
changes, in fact, are so slight as to be entirely negligible fpr practical 
purposes under ordinary conditions. 

For the actual preparation of lime-sulphur solutions equations i, 2, 
and 3 call for the use of 43.7 parts of available calcium oxide to 100 parts of 
sulphur. That the laboratory experiments did not precisely check this 
theoretical ration is attributable solely to the decompositions represented 
by equations 5 and 6. The decd!nposition represented by equation 5 is 
independent of the formula employed and in no way changes the relative 
proportions of primary ingredients called for; that is, equation 5, following 
the postulated escape of hydrogen sulphide, produces neither free lime nor 
* free sulphur, and leaves the solution neutral. There remains then only the 
matter of oxidation to be considered. That is a surface action solely, 
and considering the enormous advantage in the ratio of volume to surface 
possessed by even moderate-sized cooling vats over laboratory apparatus, 
it approaches' a negligible factor. Therefore the theoretical ratio becomes 
[ 541 ] 
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the actual ratio which should be followed in practice, provided only the 
concentration is not sufScieiit to allow equation 7 to progress from left 
to right. The formation of sulphite becomes a significant factor when 
the formula employs somewhat more than 20 parts of sulphur par 100 
volumes of finished solution. For a number of reasons the writer believes 
that it will be generally inadvisable to try for a much higher degree 
of concentration in home-made solutions. Certainly in such solu¬ 
tions no allowance should be made for the formation of sulphite by in¬ 
creasing the ratio of lime to sulphur, as the extent of the decomposition 
is too dependent on the degree of concentration and length of boiling 
after the solution is otherwise complete. Attempts to make more concentrat¬ 
ed solutions are attended by greater difficulty in manipulating the thick 
liquid and in avoiding loss by boiling over, and moreover involve more loss 
of the finished solution in the wet sludge, especially since the volume of 
sludge is increased by deposition of calcium sulphite. 

Nowhere is there evidence of the existence in cold solutions of more 
sulphur, either free or combined, than corresponds to the formula Ca S5 
On the other hand,a properly prepared home-made solution will contain at 
most but a small amount of tetrasulphide. It will also contain a very small 
amount of hydrogen sulphide, some of which may possibly be in the form 
of calcium hydrosulphide. While rigidly scientific proof is perhaps] lacking 
that the two apparently definite- proportions of four atoms and five atoms 
of sulphur respectively to one atom of calcium may not, in fact, arise 
from mixtures of lower and higher polysulphides, it is certainly true that 
all available evidence points to the existence of only these two. 

The methods of analysis have proved to be adequate in scope and accu¬ 
racy as well as practical. Working in the ordinary way with flasks and 
pipettes the analyst apparently will not recover from a concentrate more 
than 99 per cent, of the monosulphur, which indicates a recovery of 99.73 
per cent, of the polysulphur, or 99.6 per cent of the sulphide sulphur, cal¬ 
culating on pentasulphide only. The loss arises chiefly from oxidation 
during manipulation of the' solutions and may be reduced only by 
manipulating in an atmosphere of some inert gas. 

Practical applications. •— It is logical to deduce from the data 
here presented a working formula for the preparation of lime-sulphur 
solutions. The subject has been dealt with by a number of investi¬ 
gators primarily interested in the preparation of such solutions for horti¬ 
cultural spraying purposes. Some the fornjplae so developed seem to 
have given entire satisfaction for the purpose for which they w'ere intended 
and the dilutions at which the resulting products should be employed under 
various conditions have becotUe so weU established that any change in 
formula would be of doubtful practical benefit. It is quite otherwise with 
solutions intended primarily for the purpose of dipping cattle and sheep. 
The formulae in use are those prescribed by the Bureau of Animal Industry 
many years ago when uncertainty regarding possible chemical reactions and 
possible eflects of the resulting compounds upon both animals and para¬ 
sites very properly led to the use of formulae which should be certain and 
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safe, even if somewhat uneconomical. The formula suggested here is 
proposed, therefore, solely for use as an animal dip. It may be termed the 
8 -18 -10 ” formula ; that is, 8 pounds of high grade commercial quicklime, 
t 8 pounds fine sulphur (either flowers or flour) with somewhat more than lo 
gallons of water, boiled to a volume of lo gallons at the finish. The time of 
actual boiling should be one hour. The theoretical ratio between lime and 
sulphur will be met by this formula if the lime is 98.3 per cent pure, therefore 
the formula as given is suitable for the preparation of a solution for dipping 
sheep where any danger of an excess of lime must be avoided. If commer¬ 
cial hydrated (not air-slaked) lime is used the amount should be increased 
nearly one-third, say to 10.5 pounds. For dipping cattle the formula may 
be used on the basis of available calcium oxide if the analysis of the lime is 
known; if this not known the lime may safely be raised to 8.5 pounds, corres¬ 
ponding to 92.5 per cent available calcium oxide, possibly even to 9 pounds. 
The manipulation of the materials in the actual process of preparation has 
been described in a recent publication from the Bureau of Animal Industry 
(Imes, Marion, Sheep Scab. U. S, Dept Agr. Farmers' Ball 713, 36 pp. 
Washington, 1916). 

The finished, solution, drawn off from the sediment, should theoreti¬ 
cally contain 18 per cent (grams per 100 cc.) of sulphide sulphur, but 
will probably contain somewhat less. It is, therefore, suitable for dipping 
sheep at a dilution of i volume of concentrate to 9 or 10 volumes of water, 
and for cattle at a dilution of i volume of concentrate to 7 or 8 volumes 
of water. But in any case, since baths lose strength during dipping, it is 
very desirable to keep them at all times under control by means of a field 
test*' (Chapin, Robert M. A Field Test for Time-Sulphur Dipping Baths. 
Z 7 . S. Dept Agr, Bull. 163, 7 pp. Washington, 1915). 

The particular advantages of the above formula are, firstly that it close¬ 
ly approaches the theoretical ratio, making allow'ance for impurities; 
secondly it is as concentrated a product as can be prepared without conver¬ 
sion of thiosulphate to sulphite; and thirdly, the figures are easily remem¬ 
bered and readil}’^ converted into the quantities of ingredients necessary to 
prepare a batch of any desired size. 

In deducing a formula for the preparation of highly concentrated pro¬ 
prietary solutions it is evident that the manufacturer must make a few tests 
with plenty of sulphur in order to establish the conditions which will uni¬ 
formly yield the product he desires, analysis of which will then show him 
by how much he may safely^educe the sulphur to allow for the formation 
of sulphite. 

- The Toxicity of Carotin,— wells, Gideon Hedenburo, O. F. (Department of 

Fatliology of tlie University of Chicago), in The Journal of Biological Chemistry,Yol. XXVII, 

Ho. X, pp. 213-116. Baltimore, Md., 1916. 

In the course of an investigation of the effects of the bleaching of 
flour by chlorine gas, it became necessary to ascertain the possible toxicity 
of the pure pigment matter — carotin (i) — both bleached and unbleached. 

(i) Only I gjn. of colour is contained in looo kg. of flout. {Sd.) 

{541-S4»} 
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Thepurified pigment, chlorinated or not, was dissolved in olive oil, sterilized 
and injected in guinea pigs intraperitoneally and intradennically. Such 
large amounts as 0.2 gm. given intraperitoneally or 20 gm. injected intra- 
dermically had no efEect or caused only a local oedema and inflammation, 
but no necrosis. Therefore it may be safely concluded that even in relatively 
very large doses carotin, whether in its natural state or saturated with chlo¬ 
rine, is almost entirely devoid of toxicity. 

The studies of PA-EMER and Eckebs [Journal of Biological Chemistry, 
Vol. XVII, p. 191, 1914) indicate that carotin is almost universally distri¬ 
buted throughout all animal bodies, coming chiefly, if not solely, from the 
food. The experiments of the authors seem to be sufficient to warrant the 
assumption that any such quantities as can ever accumulate in the tissues 
have no harmful efiects. 

543 - Studies in Blackleg (Symptomatic Anthrax) Immunization with Special 
Reference to Blackleg Filtrate.— BiCHHORN,A.,in journal of the American Veterinary 
Medical Association, Vol. EH, No. 6, pp. 651-669. Ithaca, N. Y., February, 1918. 

Up to the present the most common method of vaccination for im¬ 
munization against blackleg (symptomatic anthrax) consisted in the injec¬ 
tion of attenuated virus prepared in either pellet or powder form. 

With this method direct losses from vaccination are known to occur from 
time to time and insufficient protection following vaccination is also of too 
common occurrence. 

The first, investigation on attempts to utilise filtrates of bacterial 
growths of blackleg cultures for immunization purposes are recorded by 
Foxh. Japanese investigators have continued the work along the lines de¬ 
veloped by Foth and, according to Prof. Nitta of the Tokio University, the 
filtrates obtained appear to afford uniform protection, entirely avoiding 
losses from vaccination. 

The experimental work reported in this paper dealing with the prepara¬ 
tion, standardization and immunizing properties of blackleg filtrate, fully 
substantiated these claims, with the following results: — 

1) Blackleg filtrate is an effective immunizing agent against blackleg. 

2) Blackleg filtrate confers an active immunity which protects cattle 
against the disease for as long a period of time as the germ-free extracts 
(agressins) prepared from the juice of the tissues from affected cattle. 

3) Since it does not contain the blackleg germ in any form it cannot 
produce the disease, therefore losses incidental to vaccination with the pow¬ 
der or pellet form are entirely avoided. 

4) Blackleg filtrate may be prepared in a concentrated form and, 
when suitably preserved, will retain its potency for an almost indefinite 
period of time. 

5) It is essential to subject the blackleg filtrate to the various tests 
for sterility, both during the filtration and filling processes in order to guard 
against any possible contamination 
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544 - On the Possibility of the Passs^e of Trypanosomes into Milk (i).—U npranchi, 

A., in tne AUi delk Reak AccademU dei Lincei, Series V, Rendiconti, Vol. XXVII, Pt. I, 
1st. Half-Year, pp. 62-67. i Diagram. Rome, January 6, 1918, 

The author wished to ascertain: — i) if young animals left at the udder 
would be infected; 2) if it is possible to ascertain the presence of trypano¬ 
somes by the direct examination of the milk; 3) if the milk, on inoculation 
into the peritoneum, could infect rats and mice. 

The results have shown thati) Trypanosoma Bruoei, T, Evansi, T, 
LanfrancM, can pass into the milk of rats; 2) Trypanosma Evansi and T, 
Lanframki can passinto the milk of guinea-pigs; 3) Trypanosoma Lanfranchi 
can pass into the milk of mares; 4) the Lanfranchi virus can transmit the 
infection to new-born guinea-pigs through suckling. 

The almost universally-recognised fact that trypanosomes in general 
do not pass from the mother to the foetus, has again been confirmed. 

545 - The Basal Catabolism of. Cattle and Other Species. — armsby, henry Prentiss, 
Fries, J. Anousx and Bram.an, Winrred Waite, in Proceeding of the National Academy 
of Sciences, Vol. IV, Ho. i, pp. 1-4 Bibliography of 12 Publications. Washington, D. C., 
January 15,1918. 

The basal catabolism of herbivora and especially of ruminants, unlike 
that of man or carnivora, cannot well be measured in the fasting state on 
account of the relatively large amount of feed always present in the ali¬ 
mentary canal of the former species. It may, however, be determined in¬ 
directly in the maimer described by the authors by measuring the total 
metabolism upon two different amounts of the same ration and from these 
data computing the level to which the metabolism would be reduced were 
all feed withdrawn. For example, a steer receiving two different amounts 
of the same mixed ration gave the following results:— 



i Dry matter eaten daily 

Daily heat production 


fc?. 

(sUories 

Period 2. . 

1 9.146 

16.51I 

Period I . . 

4463 

10.905 

Dilference.. 

4.683 

5.606 

Heat increment per kilogram of dry matter . 


1.19,7 


Evidently, out of the total metabolism of 10 905 calories in Period i, 
1197 X 4.463 = 5 342 calories may be regarded as the heat production 
caused by the 4.463 kg. of dry matter eaten, while the remainder, 5 563 
calories, is the basi catabolism. 

The writers' investigations upon the metabolism of cattle afford 


(i| Sec R., July 1916, No. 767. (^d^) 

(2) ARJSdSBY ami Fries, U* S. Department of Agricnltwe, Bureau of Animal Industry, Bulk- 
tin 128,1911.— ASMSBY, ibid., Butlstin 142,1912. — Armsby and Fries, Journal of Agricul- 
iw&lResmch, Washington, Vol. HI, p. 435,19^5; Vol. X,p. 599,1917; Vol. XI, 1917, Sec also 
January, 1912, No. 149; December, 1912, No. 1646; June, 1915, No. 625. [Ed.)* 
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data for computing in the manner just illustrated the basal catabolism of 
ten unfattened steers in twenty-seven experiments. In view of the very 
striking effect of standing in increasing the metabolism of cattle the basal 
catabolism per 24 hours has been computed separately from the observed 
rate of heat production during the intervals of lying and standing 
respectively, and also for 12 hours standing and 12 hours lying per day, 
assumed as representing average conditions. 

As was to be expected, the basal catabolism increased with the size of 
the animal but with very considerable fluctuations. The graphs of the 
results indicate an equally close relation of the basal catabolism with the 
weight and with the two-thirds power of the weight (computed body sur¬ 
face) and this conclusion is confirmed by a comparison of the coefficients of 
correlation as follows : — 


i 

1 

With live weight 

With V# power of 
live weight 

Basal catabolism, lying 34 hours . . 

Basal catabolism, standing 13 hours . . . 
Basal catabolism, standing 24 hours . . . 

1 

! 

0.8655 ± 0.0326 i 
0.8733 ± 0.0308 
0.8548 ± 0.0350 i 

0.9032 i 0 0239 
0.8710 0.0313 

1 0.8250 0.0415 

Computing the basal catabolisrmper square metre of body surface as 
estimated by MouI/TON's formulae viz.. 

For unfattened animals S =» 0.1186 W ® 



For iattened animals 8 — 0.158 W 9 


the following results were obtained 


Basal CatahoVsm of Cattle per Square Meter of Body Surface. 



nying 24 hours 

Standing 12 hours 1 

Standing 24 hours 

Mean, calories. . .. 

1 964.0 

t 1 

1173.0 

1365.0 

Probable error of mean, calories 

1 ± 24.0 


25.7 

Probable error of single result, 
calories. ..... 

^ ± 124.8 

dz 2X.4 1 

i 110.9 

± 138-6 

Standard deviation, calories . 

' 1S5.1 ± 17.0 

164.5 ± 15.11 

198.0 i lS.2 

Coefficient of variability .... 

j 0.1920 

1 

1 0.1462 ' 

1 

0.1451 


m 

' A positive correlation of the basal catabolism per square metre of body 
surface with the live weight was also found as follows: — 


Coi^cients of correMion with live weight. 

Basal cataMxsm per*square metre 

Ivying 34 hours.. • 0-5375 0.0933 

Staudiug 12 hours.- • 0.3660 0.1124 

Standing 24 hours. o 2405 ^ 0.1223 

i&m 
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The results show the marked influence of standing upon the metaboh 
ism of cattle, the mean 24 hour basal catabolism lying, standing 12 hours 
and standing 24 hours being in the proportion of 100 : 121: 141, the differ¬ 
ences largely es;ceeding the probable errors. Computing, from the results 
per scjuare metre of surface, the basal catabolism for 12 hours’ standing 
and 12 hours’ lying gives as the maintenance requirement for a 1000 pound 
steer 5 918 560 calories. 

The results for the basal catabolism of man reported by Benedict, 
Emmes, Roth and Smith, and by Means are very similar to those obtained 
by the authors upon cattle with the exception of a much lower variability. 


Coefficients of Correlation, 


Total basal catabolism: 

98 men . 

75 women. . . . 

With body weight 

With body surface 

0.7263 i .0.0320 
0-7759 d“ 0.0310 

0.7747 ± 0.0S72 
0-7447 ± 0.0347 

Daily Basal Catabolism of Men and Women per Square Metre of Surface. 

Mean calories. 

Probable error of mean, calories. 

Probable error of single results, calories . 

Standard deviation, calories .. . 

Coefficient of variability . 

Men 

Women 

830.0 
•± 4-3 

± 42.3 

62.7 ± 3.0 
0.0755 

768.0 
± 4-9 

i 42*8 

63-5 ± 3-1 
0.0827 

Correcting for the error shown by D. and E. F. Du Bois to be incident 
to the use of the Meeh formula, the means for men and women are as fol¬ 
lows — 

Corrected Daily Basal Catabolism of Men and Women per Square Metre 

of Body Surface. 

Means, calories . 

Probable error ot mean 

Probable error of single result .. 

Men 

Women 

* 935-0 

i 4 -® 

± 47-5 . 

886.0 " 

di’ 5 -S 
d: 49-4 


Including the data obtained by Meisse, Strohmer & Lorenz, Tange, 
Etngeriwg, Koheer & Reinhardt for swine and by Zuntz and Hager- 
MANN for the horse, the following comparison of species may be made: 
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Mean Daily Basal catabolism per Sqtme Meter 0} Body Surjace. 


Men (complete muscular rest) . *. 935 i 5 

Women (complete muscular rest). 886 x 6 

Cattle (lying) . 964 i 34 

Hogs (lying).. 1078 ^ ? 

Horse (standing quietly). 948 i ? 


Considering the nature of the results they show a rather striking degree 
of uniformity and tend to confirm the conclusions of E. VoiT that the basal 
catabolism of difierent species of animals is substantially proportional to 
their body surface. It may be surmised that the exceptional result with 
the hog is due to the imperfect data available for computing the body sur¬ 
face of this species. 

546 - Adenine and Guanine in Cow’s Milk.— voegtlin, carl and sherwin, Carl p. (Di¬ 
vision of Pharmacology, Hygienic Laboratory, Washington), in Thejotmial of Biological 
• ChemisUy, Vol. XXXIIT, No. i, pp. 145-149, Bibliography of 3 Publications. Baltimore, 
Md., January, 1918. 

In the course of some work on the isolation of the antineuritic sub¬ 
stance present in cow’s milk, the authors incidentally discovered that this 
food contains fair amounts of adenine and guanine. One litre of milk contains 
at least 5 mgm. of adenine and about 10 mgm. of guanine. These values may 
be considered as minimum values, as the method of isolation of these amino- 
purines is by no means quantitive^ The question as to whether the purines 
found in milk are derived from the blood purines or whether they are 
formed from the breaking down of the nucleic acid in the mammary gland 
is still left open. 

The finding of the writers is of interest in comection with the biochem¬ 
istry of milk for the following reasons: i) milk is usually considered to 
be practically purine-free and has been widely used in metabolism ex¬ 
periments as a purine-free diet; 2) milk was used as a diet in experiments to 
determine whether or not the animal bodycansynthetize purines and nucleic 
acid from purine-free food; 3) under certain conditions the mammary 
glands may act as an excretory organ for metabolism products, drugs, and 
poisons. 

'547 - Hie Nature of the Dietary Deficiencies of the Oat Kernel. — mcCollum, e. v., 

SlMMONDS, N. and Pitz, W, (Laboratory ot Agricultural Chemistry of the University of 
Wlsconsiu, Madison), in TJie Journal of Biological Chemistry, Vol. XXIX, No. 2,pp.34i- 
354 "h 9 Diagrams. BalUmore, Md., IMarch, 1917 - 

In this paper the writers present data showing the supplement¬ 
ary relations between the oat kernel and isolated food factors. The 
experiments were made with rats. The results may be briefly summarized 
as follows:— 

The oat kernel seems to contain proteins of a poorer quality than either 
the maize or wheat kernel 9 per cent of oat proteins serve, when all the 
other dietary factors are properly adjusted, to induce a small amount of 
growth at the*beginning of the experiment, but cessation of growth always 
Mows after about a month and thereafter the animals remain stationary in 
weight, or decline. 
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Casein does not appear to supplement the proteins of the oat kernel in 
a very satisfactory manner. The addition of lo per cent of casein to 9 per 
cent of oat proteins, the other dietary factors being properly adjusted, does 
not induce growth at the maximum rate as do similar combinations of casein 
with wheat proteins or with maize proteins. Combinations of gelatin and 
oat proteins in about equal proportions have uniformly proved vastly 
superior to the similar casein and oat protein combinations. 

The unidentified dietary factor, fat-soluble A, is present in very small 
amount in the oat kernel. It is not possible to supplement the oat kernel 
with inorganic salts and purified protein so as to induce growth beyond the 
3rd month. The inclusion of butter fat or some other substance which 
supplies the unknown A prevents failure at this point, just as it does in 
experiments where the ration consists of purified protein salts, carbo¬ 
hydrate, and an extract which furnishes the dietary factor B. 

The whole oat kernel, with the hulls removed in the laboratory by coarse 
grinding and fanning, will not induce any growth in j^oung rats. A mixture 
of hulled oats or rolled oats with 5 per cent of butter fat induces very slow 
increase in body weight for at least 125 days. 

The oat kernel, like unpolished rice, wheat, wheat germ, maize kernel, 
alfalfa leaves, cabbage, and clover leaves, contains a liberal supply of the 
water-soluble B, the preparations of which induce relief from polyneuritis. 
The authors found this dietary factor in abundance in all the natural food¬ 
stuffs in a fresh condition, so far as they employed them in experi¬ 
mental work. 

The addition of any single dietary component as protein, inorganic 
salts, or fat-soluble A does not supplement the oat kernel so as induce ap¬ 
preciable growth. 

The addition of two dietary factors to the oat kernel serves to induce 
good growth during the first 60 days when one of the additions is a suitable 
salt mixture. Without modif3ring the inorganic content of the ration when 
this is derived solely from the oat kernel, the authors have not seen rats make 
any marked increase in body weight. When the oat kernel is fed supple- 
'mented by but two dietary factors there is always early failure with loss of 
weight and death following the brief period of growth. 

Failure has, in the writers' experience, supervened earlier than when 
wheat or maizeisfed with the addition of two purified food additions. The 
oat kernel, like the wheat kernel, appears to cause injury to the animals when 
their diet is of such a character as to lower their vitality. It is not neces¬ 
sary to assume the presence of something toxic in the oat kernel to account 
for the injury which results from the presence of a high content of oats 
in a monotonous food mixture taken over a considerable period. Oats pro¬ 
duce faeces of a pasty character which makes their elimination difficult, and 
in all probability tend to debilitate the animal. 

IMis explanation becomes the‘more plausible when we consider the 
marked improveinent of rats whose rations were identical except that the 
proteins of the oats were in one case supplemented .by 10 per cent of casein 
and in the other by g per cent of gelatin. There can be no doubt tbat gela- 
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tin furnishes an amino-acid mis:ture which makes good the deficiencies of 
the oat proteins in a much greater degree than does casein. The improved 
physiological condition of the animals which results from the superior quali¬ 
ty of their protein mixture in the former case may render them capable of 
overcoming the difiiculty of elimination of faeces. If this is the real explana¬ 
tion the stunting observed with the oat-casein combinations may be due 
to the absorption of the products of putrefaction from the intestine. 

When the oat kernel is supplemented with casein, a suitable salt mix¬ 
ture and butter fat, -growth may proceed to the normal adult size at the nor¬ 
mal rate in some animals, but, in general, growth is slower than the normal 
rate. The authors have been able to secure reproduction with these ra¬ 
tions in but a single instance, and the young survived but i day. 

548 “ Feeding Experiments on the Substitution of Protein by Definite Mixtures of Iso¬ 
lated Amino-Acids. — Mitchell, H. H. (Department of Animal Husbandry, Univeisity 
of Illinois, Urbana), in The Journal of Biological Chemistry, Vol. XXVI, No. i, pp. 331- 
261 3 Tables 5 Diagr. Baltimore, Md. August, 1916. 

The writer summarizes as follows the chief results of his researches: 

Experiments are reported in this paper in which mice have been kept 
alive for 70 to 98 days by feeding alternately: — i) rations containing 4 to 6 
per cent of various mixtures of isolated amino-acids, 6 to 4 per cent sucrose, 
34 per cent starch, 28 per cent protein-free milk (prepared either according 
to the procedure of Osborne hnd Mendel or to a modification of this pro¬ 
cedure described in the text), lo per cent lard, and^8 per cent butter fat, 
and 2) a ration containing 10 per cent sucrose, with other constituents in 
the same proportion as in the first mentioned rations. In many of these 
experiments periods of 15 to 35 days' duration have been observed in 
which the mice practically maintained their weight. 

The alternate feeding of an amino-acid ration and a non-nitrogenous 
ration (except for the nitrogen present in the protein-free milk) induced 
a better total consumption of food than feeding.with an amino-acid ration 
alone, and in all other respects led to more successful results. However, 
it is probable that in no case was the amino-acid intake sufficiently large to 
assure a fair test of its adequacy. 

Amino-acid rations containing no added tyrosine, or na added tyrosine 
and phenylalanine, did not give appreciably different results from rations 
containing these amino-acids. However, if tryptophane was absent 
from an amino-acid ration, the period of survival of mice fed this ration 
alternately wdth the non-nitrogenous ration was noticeably shorter than 
the periods of survival of mice kept on rations containing added tryp¬ 
tophane. 

Mice could be kept for much longer periods of time on rations contain¬ 
ing mixtures of amino-acids, including tryptophane, fed alternately with the 
non-nitrogenous basal ration, than when fed the basal ration alone. Fur¬ 
thermore, this difference in survival cannot be accounted for by a difference 
in energy intake. This fact has been interpreted as meaning that at least 
some of the amino-acids have specific functions in metabolism aside from 
that of serving simply as material for the synthesis of body protein. Other 
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evidence from the literature is cited in support of this view, which is sub¬ 
stantially the same as that recently and tentatively put forward by Osborne 
and Mendel (Journal of Biological Chemistry, Vol. XX, p. 377, 1915). 

549 - Fat Assimilation. — Bloor, W. R. (Laboratories of Biological Chemistry of the Har- 
« vard Medical School, Boston), in The Journal oj Biological Chemistry, Vol. XXIV, No. 4, 

pp. 447-460. Baltimore, Md., 1916. 

The author has made determinations of total fat, lecithin (phosphatides) 
and cholesterol in whole blood and plasma (and by calculation in the cor¬ 
puscles) during a series of fat absorption experiments, carried on with dogs, 
with results which are believed to justify the conclusions : i) that the blood 
corpuscles take up the fat from the plasma and trasform it into lecithin ; 

2) that most if not all of the absorbed fat is so transformed ; and therefore 

3) lecithin is an intermediate step in the metabolism of the fats. 

550 - The ” Optimum Age ” for Fattening Off Irish Bullocks. Wilson, j., in the jour, 

nal of the Department of Agriculture and Technical Instruction for Ireland, Vol. XVIII^ 

No. I, pp. 3-6. Dublin, 1918. 

The majority of Irish calves are born in spring. For the first couple 
of weeks they are fed upon whole milk, and then upon meals and separated 
milk for the rest of the summer. They are then storedtill they are from 
18 to 42 months old, but, in the majority of cases till they are 30 months old. 
During the first winter of storing they are fed hay, a couple of stones of roots 
or a couple of pounds o:^cake, and pasture. During the second winter they 
depend chiefly on pasture, with some hay or straw, and, in some cases, a 
few roots. Only pasture is given the third winter though, in^very severe 
weather, a little hay or straw is added. Under these conditions growth is 
Blow and in autumn the bullocks usually require a month's preparatory 
feeding before being put upon a fattening ration. Their approximate 
average weight and their selling value (i) per head, at different ages are: at 
birth 70 lb. £2.5$. : at 6 months, 3 cwts, £4 15s. ; at 12 months, 4 cwt„ 
£6.ios. ; at 24 months,* 7 V4 cwt., iii.ios. ; at 36 months, 10 cwt., 
£iS.ios,; at 42 months, ii % cwt., £17.105. Therefore the selling value 
per pound live-weight of the dropped calf falls from to 3.4^, a pound 
in about 6 months; after this the variation is slight. If the weight of the 
new born calf is reckoned at 70 lb. and the drop in value at 4 a 
pound, the total loss is 26s. 3^^.; a loss which must be wiped out before any, 
profit can be realised. During the rearing period the calf gains about i ^Ib. 
a day, which, with a selling value of 3.4^?, a pound, is roughly equiva¬ 
lent to a daily increase of $d. in money value. If it can be, reared at 3^?, a 
day the loss of 26s. 3^. will be discounted in about 5 months. The rearer 
cannot, therefore, sell a calf profitably till it is 6 months old unless he gets 
more than 3.4^^. a pound for it. 

A medium sized fattening bullock puts on about 2 lb, a day, at a cost 
of about lid. {i. ^.,5^. a pound), and is sold at 4J. apound. The loss of i 
a pound is, however, only apparent, being compensated for by the rise in 

(i) All ijrfces ia this paper axe average pre-war prices. 



CATTI^E 


59 ^ 


Periods' 

of 

Fattening 1 


Costs 


1% montlis 
old to 
i7 months 


fettened) 


iS months 
old to 
22 months 
old 

(Winter 

fattened) 


21 months 
old to 
24 months 
old 

(Winter 

fattened) 


24 months / 
old to 
3omonihs 
old 1 
(Grass i 
fattened) \ 


Cost of Store Bullodc at 12 months. 

Yonng Pasture and Clover aftermaths.'. . . . 

Cake, 3 lb. a day for one months and 3 lb. for thre e » 

Attendance for six months.. . . . . 

Bisk at 2 %,. 

Interest on Capital at 5 %. 


>330 lb. 


Cost of Store at 18 months......... 

Hay, 7 lb. a day for four months « 60 stone 

^ Straw, 3 % lb. a day « 30 stone. 

Roots, 56 lb, a day *= 3 tons . i . . . . . . 
Cake and Grain, averaging 4 % lb.» 
Attendance for four months .... 

Risk at 1 % %. 

Interest on Capital. 


»4cwt 


I,ess Manure 


Cost of Store at 21 months . . . . 
Hay, 7 lb. a day for 90 days . . . 

l Straw, 3 % lb. a day.. 

' Roots, 7olb. *= 56 cwt. . . . . . 

I Cake and Grain, 41 lb. = 3 % cwt . 

I Attendance. . .. 

Risk at I % %. 

Interest on Capital. 


I,ess Manure . 


Cost of Store at 24 months. 

Pasture... 

Cake and Corn, 4 lb. a day for three months «* 3 % cwt.. 

Attendance for six months... 

Risk at I % . . .. 

Interest on Capital... 


somonths / Cost of store at 30 months.. . . 

old to I Hay, 7 lb. a day for four months 60 stone . . 

34 months ; Straw, 7lb, a day «« 60 stone .. 

old { Cake and Grain, averaging 41b. a day for 3 months» 
(Winter I Roots. 84 lb. a day* ** 90 cwt. ......... 

fattened) f Hisk.. 

) Interest on Capital,.. . . . . 


‘3% cwt 


I 


Zycss Manure . 


/ Cc«t of store at 36 months .. 

^ ® for three months = 

j Attendance for six months. 

/ Kafc. 

' Intei«st on Capital. 


i 3 Vi cwt. 


store at 4a months. 

a aay. 

\ Straw, 7 lb; a day.. 

; Cake and Corn, 41b. a day for three months * 
rwiSw ) Hoots, 112 lb. a day « 6 tons ....... 

fattened} f Att^toce, ‘ *.*.!! ! *. 

\ Interest on Capital. 


• 3 54 cwt. 


I,ess BdOannre 


£ 6.10.0 
2. 0.0 
I. 4.0 
o. 10. o 
o. 4.9 
o. 4. o 


XO. X2. 9 
p.ito.o 
o. 16.10 
O. 5.9 
1 . 10.0 
1.13.0 
o. 7.6 
o. 3.0 
o. 4.0 


14. 10. I 

0.12.o 


13.18.1 

II. 5.0 

O. 12.6 

o. 5,0 
1 . $.0 
* I. I, 2 

o. 6.6 
o. 2.0 
,0. 3.6 


IS* 3*10 
o. 9.0 


14.14. *0 
11.10. o 
2. 5.0 
X. 1.2 

o. 7.6- 

O. 2.6 

o. 6.6 

14* 5-0 
o. 16.10 
0 . 11.6 
1 #. 1.2 
2. 5.0 

O. 3.3 

o. 8.6 


19.11.3 

0.14*0 


18.17.3 
15.10.0 
2 . 10 . 
I. 1.2 

O. 7.6 
o. 3.6 
o. 8.6 


20 . 0.8 
17.10. o 
o. x6. lo 
o. II. 6 
I. 1.2 
3. 0.0 
o. 3.9 
o, 7.6 
0 . 10.6 


24. 1.3 
o, 15. o 


23. 6.3* 


Finished! 

live 

Weight 


Cost 
of Pro¬ 
duction 
per 
pound 


cwt. 


6% 


8% 


3-5 


3 * 58 


8 Vi. 


9 % 


”54 


w 5 S 


3 * 55 


3.53 


3.67 


3.82 


4 
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value of every pound of the original lean animal from 3.3(^. to 4^., but this 
size animal realises no profit. 

From the time the rearer can afford to sell it till the time the fattener 
buys it, the Irish bullock is stored, the period of storing lasting from i to 3 
years. Since the main function of a store bullock is to convert the more or 
less unmarketable products of the farm into something which can go to 
market on its own feet, the owner will naturally prefer an animal suited to 
the fodder produced on the farm and not too advanced in growth, its age 
being of secondary importance. There is, however, an age at which the 
bullock can be put up to be fattened to the best advantage; this age is 
when the difference between the total gain producd by improving the unfat¬ 
tened weight and the outlay upon fattening foodstuffs is at its maximum. 
This can be determined by estimating the cost of producing a pound of beef 
with bullocks of different ages. The appended table shows the estimated 
pre-war costs of producing beef at different ages (page 591). 

As grass in Ireland is cheaper than winter foods, the grass fattened bul¬ 
lock costs less to produce. It is seen, however, that, in both cases, the pro¬ 
ducer's profits begin to decline if the bullock is not fattened off while it is 
about 2 years old or under. A bullock stored till it is 3 % years old makes no 
profit, and if such an animal is sold to be fattened, it is clear that if the fat¬ 
tener makes a profit on it the seller makes a corresponding loss. 

551 - Breeding Hens for Egg Production( i)* — Mx73u>hv, l., journal oftuDepmu 

ment of Agriculture and Technical Instruction for Ireland, Voh^'SfllljTlo, i,pp. 33-4H. 

Dublin, 1918. 

The paper under review gives the results of the 5th Irish Laying Com¬ 
petition hdd, as in previous years, at the Munster Institute, Cork, and the 
conclusions deducted from them. 

•The competing breeds included 17 pens of White Wyandottes, 6 of 
Rhode Island Reds, 5 of White Leghorns, and one each of Black Minorcas, 
Red Sussex* and Buff Orpingtons. There were, in addition, 4 non-compet¬ 
ing pens. Each peij contained 6 pullets. 

The dearth of eggs in Ireland in October and November is due to late 
hatching, heavy breeds hatched in May being useless for winter egg produc¬ 
tion. • The tests showed that with very good laying strains, as, for example, 
certain families of white Leghorns, late hatching is fairly successful if the 
feeding and general management during the growing stage are good. The 
eggs of early hatched pullets are, however, of better size than those of 
late hatched ones, an important factor when dealing with breeds having a 
tendency to lay smaH eggs. Until recently little attention was given to 
the size of the eggs, though failure to give good sized produce is so serious 
a fault that it discounts any other merit a strain may have. Good size and 
large production can be successfully combined but good stock must be used, 
all hens laying second-grade eggs being rigorously excluded. From the 
results of these tests it seems that when a pullet has laid a large percentage 
of small eggs in her first year, but gives good-size eggs about August of 

(ij For Report of t|ie ard competition see R. May, 1916, No. 5-<2. 
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her first season [i. e., at the beginning of her autumn laying cycle), her fe- 
male progeny are liable to do the same. It is, therefore, wiser not to use 
siich a hen for breeding, even though her pullet record be far above the aver¬ 
age and her eggs in the second year 2 oz. or over. To obtain the best re¬ 
sults accurate breeding records and careful selection are essential. So- 
called line breeding cannot be continued successfully over a number of 
5^ears unless the parentage of ever}^ bird in the breeding pens is known. 

Too much care cannot be taken in the choice or a cockerel to mate with 
layers, and special consideration shonld be given not only to the number, but 
also to the size of the eggs laid by his dam. The high price paid for such a 
bird will be amply repaid by the results obtained. 

The increase in broodiness in some strains has not yet been definitely 
explained. In some cases when a non-broody pullet is mated'with a cockerel 
from a non-broody hen, all the progenj" will be broody. The most satis¬ 
factory explanation is that given by Mr. Oscar Smart, who suggests that 
broodiness is due to the presence of two factors, A and B, A pullet inherit¬ 
ing the factors AA or BB will not go broody, but if a bird inheriting AA is 
crossed with one inheriting BB all the progeny will be broody at some time 
or other. All that can be advised at present is that a cockerel which has in¬ 
troduced broodiness should not be used again with the same hens. 

The food given during the period of the tests included, in decreasing 
order of the amounts given : — oats, bran and pollard, potatoes, maize meal, 
wheat, fish meal, dried grains, gluten meal, dried yeast, small quantities of 
dry mash and concentrates, and greenstuff. Reducing the potatoes to 
their grain or meal equivalent, 4 lb. of potatoes equal i lb. of grain or meal, 
giving a total of 180 34 for the 210 birds, thus 4.31 lbs. of meal wei-e 
required to produce i lb. of eggs. As a large percentage of this meal was un¬ 
fit for human consumption it shG'v\^ed the hen to be very profitable for the 
conversion of such food into a rich and easily digested human food. The 
free use of potatoes was peifectly satisfactory when balanced by a highly 
, concentrated food, such as fish meal. When, as at present, prices are high, 
it is far better policy to feed a few birds liberally than to keep a large num¬ 
ber on little more than a maintenance ration, for, as such birds are very poor 
for table and useless for egg production, the result is sure to be a loss. 

The winning pen (White Wyandottes) laid i 339 eggs, or an average of 
223.2 per hen ; the maximum number laid by one hen was 251. The fol¬ 
lowing table gives the general results of the competition compared with those 
obtained in previous years. 

Xo. of eggs laid 


Nil. o£ puUcts 


Total ' Average per hen 



t 


31^ 


120.1 

282 

39 216 

139-0 

264 

39 7 H 

150.5 

294 

49 830 

159-5 

210 

36 660 

174.6 


Ycai 







594 


POTJI,TRY 


552 - The Behaviour of Chickens Fed Rations Restricted to; — 1 } Cereal Grains; 
II) Wheat or Maize Kernel* — i. hart, e. b. halpin, j. g. and McCollum, v., in The 
Journal of Biological Chefnistty,Vo\.^'KXKyTio. i,pp. 57-6; -f- 2 Tables -r i Plate. Balti¬ 
more, February, 1917. —II, Hart, 35 . B., Halpin, J G, and vStrenbock, H., ihid.^ 
Vol. XXXT, Ko. 2, pp. 415-420 -{- I Plate, August 1917. 

Wheat is generally considered to have a higher food value than other 
cereals. The numerous experiments carried out on mammals by the 
authors since 1911 tend to prove the opposite and show almost beyond 
doubt that wheat contains a slightly toxic material. Moveover, wheat pro¬ 
teins are of inferior quality, and may partly account for the malnutrition 
observed by the authors when wheat was fed in excessive quantities. The 
fact that maize kernel proteins are equally inferior for growth but* are not 
otherwise unsuitable for normal nutrition points to the great probability 
that the lower food value of the wheat kernel is due to one or more toxic 
substances. The authors, therefore, undertook experiments with chickens 
to determine: — d) their resistance to an exclusive or restricted diet; 
h) their food requirements. 

I. — Feeding experiments carried out with strong Rhode Island Red 
hens weighing from 3 to 4 lb., ¥ed exclusively on cereals and their deriva¬ 
tives during 7 to 12 months, showed that chickens started at half the nor¬ 
mal weight can grow slowdy, maintain themselves, and produce fertile 
eggs bn rations limited to : — i) maize meal+glnten feed+calcium carbon¬ 
ate, or 2) wheat meal + wheat gluten + calcium carbonate. 

These results are in marked contrast to those obtained by the authors 
with swine and rats, in which these rations led to loss of weight, cessa¬ 
tion of oestrum, and, with wheat, to a condition resembling polyneuritis. 

The mineraT requirement, and probably also that of other normal 
nutritive factors, is not the same for chickens as for mammals. Moreover, 
the fowl's capacity to tolerate without fatal results or a modification of diet, 
the toxic substance contained in wheat, shows its metabolism to differ 
from that of swine or rats. 

When half-grown chickens were used in the experiments no important 
improvement was obtained in the rate of growth or egg-laying capacity 
by supplementing the grain with salts, casein, butter fat, or a mixtute of 
the three, as compared with the results obtained with, grain + grain pro- 
; tein concentrate + calcium carbonate. The protein content in all cases 
was about 12 %. ' The eggs produced on all these rations though fertile 
were few. 

This result, which disagrees with the best practical results in which 
animal protein concentrates have proved of great value as supplements to 
a ration of cereal grains for egg production, suggests that either the higher 
plane of protein intake (20-25 %) obtained in practice by the use of the 
’ animal protein concentrates (meat scraps, milk, etc.) would account fox this 
difference, or else these concentrates contain certain factors necessary to a 
large egg production which are not found in the cereal grains or casein. 

n. — The previous experiments were extended to younger chickens 
weighing from 2 to 3 lb., with the following results: — 
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Chickens started below half their normal weight can grow slowly and 
maintain themselves on rations restricted to maize meal, gluten feed, and 
calcium carbonate. A ration restricted to wheat grain, wdieat gluten' and 
calcium carbonate causes death in 3 months. These results agree with 
those obtained for mammals, especially with regard to the action of w/heat 
grain. 

When compared with the results given above, these show a differ- 
rencein the behaviour of more mature and younger chickens. The former 
tolerate wheat, but the latter, like adult or young mammals, succumb to a 
diet containing excessive wheat. There is also a difference in the mineral 
requirements of growing chickens and growing mammals. 

Modifying the wheat grain by the addition of a complex salt mixture, 
or by this mixture and another change, such as substituting casein for part 
of the wheat protein, does not improve the dietary properties of wheat for 
young chickens. Only when butter is added and the salt mixture and 
casein substituted for part of the wheat protein are tolerance and good 
health obtained. 

These results do not imply that wheat or its derivatives cannot be fed 
to growing chickens or mammals, but only show their dietary limitations 
with another species. They also prove that wheat cannot be successfully 
used as an exclusive diet for young chickens without the introduction of 
other dietary factors, and show what these factors are. 

553 - Studies on the Physiology of Beproduction in the Domestic Fowl. —Pearl, 

Kaymoitd (Maine Agriculturai Experiment Station, Orono), in The Journal oj Biological 

Chemistry, Vol. XXIV, No. 2, pp. 123-135. Baltimore, Md., 1916. 

In the precedijig paper in this series (i) the author has showui that the 
injection of the substance or extract of the anterior lobe of the pituitary 
bod3’' into the peritoneal cavit^^" of the domestic fowl failed entirely to 
activate the completely resting ovary. These negative I’esults seemed to 
make attempts at administration fer os worth while. The results maybe 
summarized as follows ; — 

Feeding the desiccated substance of the anterior lobe of the pituitaiy^ 
body of cattle to hens in laying condition but at a time of year -when the rate 
of fecundity is declining, does not stimulate the ovary to an increased rate 
of production. 

Feeding the same substance to growing pullets does not bring about 
any earlier activation of the ovary than occurs in normal control pullets 
not fed this substance. 

The anterior lobe of the pituitary body from cattle when fed to growing 
chicks is accompanied by a distinct retardation in growth in body weight. 
This confirms for the chick the results which have been obtained with this 
substance by other investigators (Cushino, A^brich) in mammals. 

The feeding of the desiccated substance of corpus luteum brings about 
a retardation of growth about twice as great in amount as that following 
pituitary feeding. 

(i) Sec B. August 1913, ^6.838. (Ed.) 
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Neither pituitary substance (anterior lobe) nor corpus luteum substance 
when fed to laying pullets causes any retardation in the. attainment, of 
sensual maturity as indicated by the laying of eggs. The birds so fed begin 
to lay eggs at the same age, but at a smaller body weight than the normal 
controls. 


FARM ENGINEERING. 

554-State Motoreillture in England and Scotland. — !. Mark Lane Express Ap’irMtural 
Joiirml) Vol. CXIX, No. 4505, p. 88. London, Januaiy 28,1918. >—II. The Scoiiish 
Journal 0/ Asncnlturc, Vol. I, No I, pp. 61-62. EcUiiburgli, Jaimaiy, lon^- 

I. The President of the Board of Agriculture has stated that the area 
ploughed by Government tractorafrom the middle of August to January 
12,1918, was 231000 acres. On the latter date there were i S13 tractors 
working. 

II. — The Food Production Department of the Board of Agriculture 
and Fisheries acquired a large number of tractors, one seventh of which were 
allotted to the Scottish Board. This quantity, however, was not required, 
and only 115 new tractors w^ere added to the previous year's total. These 
were of the following types: — Titan, Overtime, British Universal, Moline, 
Wallis, Cub Junior, and Bttrford-Cleveland. 

Considerable difficulty was experienced in providing ploughs for these 
tractors to suit Scottish conditions. The ploughs brought by the Scottish 
Board were mostly made by Messrs. Seeear & Son (Scotland) and OmvER 
(United States). One Sanderson & Mied plough and one C-^-SE plough w^ere 
bought. i 

Grubbers, cultivators and harrows will also be provided for use with 
the tractors. 

555 “• Agricultural Machinery in Italy.— alpe, v , in LTiuiuAna, voi. xxxii,No. 4, 

pp. 99-100,4 Figs. I\man, Febniary 28,1918. • 

Of late 5’'ears great progress has been made in Italy in the construction 
of agricultural machinery. 

The writer first describes a turnwrest plough, with an all-metal frame, 
for hill work, and built entirely in Italy. Its sale price is i % francs per 
kg. (instead of % a franc—the pre-war price). Barge numbers of a plough 
with the mouldboard carried on front wheels, somewhat like the Belgian 
plough, are being constructed. ^ Two models can now be delivered, one 
w;orking at 16, the other at 12 in. deep. They were tested with a draw-bar 
pull of 60 kg. per sq. millimetre. 

The writer also mentions the construction of a seed drill of the American 
type and of a chop-cutter, both machines much in demand in Italy. Two 
types of chopcutter are made in Italy: — one with a 12 in. delivery, with 
round gear wheels, giving 5 different lengths of cut, and mth a chain that 
delivers the forage automatically to the knivesit weighs 175 kg; the 
other type is simpler, but without an automatic feed. The knives are 
also of Italian make. 

[ 553 - 555 ] 
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556 - Energy Required in Cultivation. — rinoelmann, max, in the janmot c i^vmiiinre 
pyntiqne,YQ:^vl,KXXir,Vo\ NXXT, No j,pp 66-69, 5 Charts-|- Tables. Paris. February 
ai, 1918 

While vStudying, in 189S, cultivation work in the very fertile soils be¬ 
longing to the upland silt resting on the tertiary clay of the Coupvray 
farm, I^rance, the author found that the preparation of the soil for beet after 
cereals required nearly 8 times more energy than is required in the same soils 
for winter wheat after beet. 

The author calculates that the cultivation of i hectare requires, ac- 
cordingto the period in the rotation, from 7 to 55 million kilograinmetres, 
which have to be furnished by the farm teams during a time which is al¬ 
ways limited (i). 

Rlsewhere, on tertiary soils where the method of cultivation is differ¬ 
ent, the author found just over 8 million kilogrammetres for the cultiva¬ 
tion of I hectare to carry winter wheat after beet, and nearly 39 ^ mil¬ 
lion kilogranmieters for beets after cereals; the divergences from the figures 
obtained at Coupvray are mainly due to the machinery employ'ed, as 
well as to the depth of the ploughing and scarifying. 

Ploughing represents the greatest part of this total expenditure of 
energv the division of which among the different operations is shown in 
Table I. . 

Table I. — Repartition of the Total Expenditvye of Energy amongst 
the Various Operations. 


» ' I ' ' ' I" If i . ' 

tj§ ; f o Pluuijhinfi; '2 £ 

I gpS Plougliing 2 - ' ■^**^^^**^ 

; at 10 iD. g « ' 


i 

Preparat ion of a soil 
for winter wheat after , 

iig. : ' kg. j , 

1 

kg. ' kg. 1 

kg. f 

1 

1 

kg. ; 

kg. 

beet.' 

— : 680' — 

] at 6 in. 

— 730; 

~~ ' 


810 

Idem ior beet after cereals 

1 

530, — , 830 ' 

1 ' from 7 to 8 1 

I 500 F>f i 

460; 

i6o| 

3 940 

for spring oats. . . . j 
Oearing off 3-year clover i 

— — , I 100 

i ! : 

, — ' 200 


80 

i 

1 o.to 

for a winter cereal » , , 
Clearing eff dover for a ' 

1300 ► 

230 

_ 

8o| 

1 OfO 

winter cereal ..... 

1400 

0 

rr 

! 1 

il 


80I 

1 1*20 


These figures show the average traction in kg. per metre of width 
worked; to obtain the energy necessary per hectare in kilogrammetres, 
each average tractive effort must be multiplied by lo ooo 


4 i) Tbese iigures %vouId be greater for stronger soils. For tbe whole worfe, the energy 
should be added that is required for cattingand spreading manure and fertilisers, sowing, ctiF, 
tiv^ation, harvesting and carting. ■ r 
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For a winter cereal after potatoes, the figures are very close to those for 
winter wheat after beet. 

Table I shows that ploughing represents, according to the case, 83. 72, 
67, 80, and 81 % of the total energy required for the various preparatory 
operations for these soils In this way is found the cost of ploughing in 
comparison with that of other operations. Starting from the fact, ascer¬ 
tained on the farm under consideration, that in November a team of 3 good 
horses ploughed 34 ares at 7 to 8 in. deep in a day of 9 hours’ actual work, the 
author deduces the approximate area cultivated per day for the different 
operations and the number of actual hours of work required for cultivating 
I hectare, as shown in Table 11 . 

TABnSi ii. — Area Worked per Day and Time Required per Acre, 


Area 
worked 
per day 
ares 


I'ime required 
per hectare 
hours and teutha 


Pfepiir&iion oj a soil for winter uhect after beets: 


Ploughing at 5 T) i 1.. 

55 i 

X6.4 


Harrowing . . .... ! 

288 , 

3 , 3 C 


Total \ 

Prepamiion of a soil for beef af^er wher*: 

j 

19.5 

19.5 

Breaking up stirblc. 

70 ; 

12.9 ; 

20,0 . 68.9 

36-0} 

Ploughing at 6 in. 

45 1 

Ploughing at 10 in. 

25 1 

Harrowing. . 

187 ! 

4.8 

Rolling. . .^. 

468 : 

2.0 


Scarifying. •. 

1 163 

5.5 1 


Harrowing ... . . . . 

1 2f8 i 

3'T 

26.0 

Scarifying , . . . . 

163 I 

3.5 1 


Harrowing . 

288 : 

3.1 

1 

Rolling. . 

4*18 ! 

2.0 


Tout 

Prepiieation tf a soil for spring 


94.9 

94.9 

Winter ploughing at 7 to 8 . 

! 34 

26.5 

26.5 

Scarifyiiii'. 

I 150 i 


10.8 

Harrewing. 

■ 187 ; 

j.S 

Rolling {in certain cases; . 

.168 A 2.0 

2.0 

Total 

Clearing off yyear clover for tvinler cereal * 


99.3 

39..3 

Ploughing at 7 to 8 in... 

29 ' 

31.0 

31.0 

Rolling,. 

468 i 

2 

7-5 

Harrowlrg... 

' 3 63 I 

5-5 

Total 

CUOfing eff lucerne for winter cereal: 


98.5 

38.5 

HougMng at 7 to S ir. 

27 

33*3 

33-3 

Rolling, . ........... .; . 

468 

2,0 

; 

Harrowing,. 

t $6 

3.8 . 

Totat 


41.1 

41 .< 


The data of Table II are in agreement with current practice 


[ 556 ] 
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557 - The Agricultural Tractor; Some Factors Governing the Design of a Small 
Tractor (i). ~ ChoblION, a. E. I., in Engineerinn, Voi. CV, No. 2714, pp. 7-ic., Pig. 14, 
Tables i. lyOnduu, January i, 1918. 

The problem of providing mechanical power in the most suitable and 
efficient form for the purposes of agriculture, is one of no inconsiderable diffi¬ 
culty, the guiding factors being such variables as the size of the farm, the 
class of land, the nature of crop, road transportation and the financial ones 
of first cost, annual charges, etc. Owing to lack of x^recise information the 
author has had to provide much of the essential'data by actual experiments, 
the results of which arc of great value for all those interested in the agricul¬ 
tural tractor. 

After having discussed and compared the advantages and disadvantages 
of a special power implement for each purpose with those of a multi-purpose 
machine, the author concludes that the financial consideration of the prob¬ 
lem brings out the advantages of a nfulti-purpose machine, but without 
necessarily excluding special machines. There will always be farms so 
large or special conditions of such a nature as to allow of the purchase of 
special machines. The 3 chief uses which, by their requirements, govern 
the design of the tractor are : — a) Road work, which governs the minimum 
axle loading; h) Land work, which governs the maximum axle loading; 
C) farmstead, which governs the minimum power required. 

Road Work. — The basic factors are adhesion and resistance. The 
adhesion of the driving wheels on the road must be sufficient to utilise the 
power developed by the engine in overcoming the tractive resistance of 
the load and the tractor combined. There exists a considerable amount 
nf data relating to tractive resistance, but for tractive adhesion on com¬ 
mon roads, little can be found. For traction on rails recognised constants 
have been developed from abundant data. The standard figure of ahesion 
is 0.25, i, e., one-quarter of the load on the driving axles can be used in 
drawbar pull. After a' detailed consideration of adhesion and resistance 
the aitthor gives the results of his test in 2 diagrams, which will be of 
great use for tractor construction. 

Work on the land. —The pressure which worked land will bear without 
injimous efiect on the crops, varies according to the nature of the soil. 
From the mechanical point of view the limit of pressure is set by the neces¬ 
sity to prevent sinking into the ground, an occurrence which is seldom due to 
excessive weight. What usually happens is that owing to inadequate grip¬ 
ping power the driving wheels rotate and act as milling cutters, scraping out 
the soil from underneath. The relative values of weight and spud area are 
very difficult to allocate so as to be able to make comparisons. For instance, 
a machine with a 30-cwt, axle loading and short spuds pails partly by adhe¬ 
sion and partly by grip, the latter being rendered more efiective by the 
weight of the wheel holding the ground down during this action. A lighter 
tractor with a 15-cwt. axle loading must pull very largely by grip alone and 
the effectiveness of the grip is modified and reduced by the lighter weight 


(1) Paper read before the Institution of AutomoWle Engineers, Eondoa. 
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behind it, and the greater rolling resistance per ton set up by the spuds. The 
factors to be determined are, therefore, the proper relation of pressure on the 
land, the pressure against it, and die action of the rim projection, stroke, spud 
or grouser. 1 n most cases 3 conditions must be met drhdng axle loading; 

b) pressure against grips or spuds; c) effect of rolling resistance. On examin¬ 
ing these conditions the author finds that, for light lands, the spud must be 
increased 4 times, as compared with heavier land. Many useful experimeiitvS 
could be carried out to determine the most efficient form of grip for varying 
conditions of soil and weight of tractor. On very soft land the wheeled trac¬ 
tor, either by reason of weight or sptid'pressnre, is not suitable, and one of 
the caterpillar type becomes essential. 

Work on thB FARMStEAB. —The highest power required is for thresh¬ 
ing, which according to the author's diagram, does not exceed 20 HP., 
though it is usual to allow 25 HP for large machines. 

The appended table summarises the results of the author's experiments 
and show^s the basic requirements for a multi-piii'pose tractor. 

1 Pern er required Driving axle loadmK 
HP. Eb . 

18-20 4400 

23-25 4400 

20-25 Stationary 

In considering the engine, the conditions should be taken into account 
under which it has to run on a farm, the inexpert attention likely to be given 
to it being an important factor. Generally, while this requires robust con¬ 
struction, it also calls for a low power rating or a considerable reserve of powr- 
er, and probably the factors of low speed, large cylinder capacity for powder 
required, strength and simplicitj" of parts are the main ones. The engine 
vmsi operate on parafui, and it should be able to develop its power without 
urater injection. Such an engine running on paraffin would give an economy 
of 30 %. It should, however, be quite possible to secure better economies 
with the ordinary engine than are at present customary. It may be taken 
that the consumption per acre in practice is about 3 gallons. A 20-HP 
tractor has probably about 12 ^ brake-HP. Taking 2 hours per acre, this 
gives 12 pints per hour, or o.g6 pint per brake horse-power. This re.sult is 
not at all a bad one, and is probably much better than when the tractor is 
run by an ordinary farm hand in daily work. The consumption might well 
be reduced to 0.85 pint per brake horse-power, or with a high-compression 
engine to 0.6 pint or even less. 

The author suggests that the horizontal type of engine is to be preferred* 
The high speed engine reduces the weight of the tractor,, but in view of the 
necessity of giving a reasonably long life under conditions of farm usage, it 
is debatable if this is a wise policy. The system of cooling chosen — radia¬ 
tor or tank system — depends mostly on local conditions. 

The writer deals with the following points: — Frame; Gearing ; 
Steering (there is a general tendency to adopt the double-pivot system for 


Ro.ad WM'k 
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tractor work) ; Wheels (which tend to be reduced in diameter, probably with 
a view to reduce weight); kand Grips. The caterpillar arrangement, "whilst 
entirely .suitable for special conditions on the land, cannot be considered as 
advisable for road work. 

. 558 - Improvements of Agricultural Implements in Inda. - iienueeson, g s . m the 

Anriivitunii Research Inshiutc Pvsa, B\ilhtir> No 71, p}>, 6 - 1 - Plates. Calcutlaj 

The author describes several impleuients introduced by him into In¬ 
dia and which are mostly modifications of implements in common use in 
Egyptian Agriculture likel}^ to be useful in irrigated districts. The 
following are worthy of note : — 

The Egyptian plough, provided with hardened steel shares and ridging 
attachment. 

The scraper, for levelling irrigated land. 

The threshing machine ; consisting of 3 axles each bearing 6 or 7 iron 
discs. The axles turn on iron bearings and tlie whole rests in an angle iron 
frame. '1110 machine is pulled by a pair of bullocks and will thresh as much 
as 5 or 6 pairs of bullocks would tread out. The discs are kept sharp by 
filing. In w^orking the grain is put in a heap on the threshing floor and a 
thin layer spread out on the circumference of the heap. The machine is 
pulled round this and the straw kept perfectly turned. Eresh material 
is graduall}’' placed on the beaten layer until it is all beaten. 

The author also describes 2 Archimedian screw water-lifts, as well 
as a Dutch water wheel. Tliis latter is now used in Egypt, and Dr. Parr, 
of the United Provinces, gave the machine a trial and reported favourably 
on it. 

B59 - Implements Used for Cultivating Rice in India. — Gilbert, t., and Salimath, 

S S., iti Department of Agriculture, Bombay, Bulletin No 83 of 1916 (Cultivation of Dnilcd 

Paddy in South Bomba3’' Presidency), pp. 9 -f- Fig. 33. Poona, 1917* 

This bulletin, which deals with the cultivation of drilled paddy, contains 
23 figures drawn to scale of the various native implements used in the South 
Bombay Presidency., 

There is an extmordinar}^' variety of implements in use for the culti¬ 
vation of drilled rice. They are designed: — i) to break the soil after 
harvest; 2) to level the surface and at the same time to break clods; 3) to 
reduce the soil to a fine seed bed ; 4) to sow the seed ; 5) to intercultivate 
and remove weeds ; 6) to puddle the soil and at the same time to remove 
weeds. 

The different implements, together with their native name are briefi}’' 
described below: — 

1) bullock plough ; 

2) the ” kodda and ** kodati for clod crushing; 

3) the halka'' brings clods to the surface; 

' (I) The thiesheis now used in Persia consist of a square wooden frame, carrying z wood a des 
bearing iron discs. The machine descritjed bj' th« author constitutes a notable improvement, 
and would be very suitable to Persian conditton*?, which do not allow of the use of inod-'rit 
agriculttirai machinerje (Ed) 
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4 ) the kunti'' fox harrowing; 

5) the donifor levellitig the soil; 

6) the “ root a roller fitted with spikes; 

7) a 6 tyned seed dtill, sowing 36 to 72 lb. of seed ; 

8) the “ henta '' as a brush-harrow, after sowing; 

9) the “ hiitgtxntia 6-tyned hoe drawn by a pair of bullocks; 
in some parts the 2-tyned ** yedikuntiis used; 

10^ the ** repanisimilai to the hutguiiti ”, but with the cutting 
edges of its blades rounded; 

11) after the fields are flooded, the ” ghute ” is used for cultivating, 
levellitig the surface, and uprooting shallow rooted weeds; 

12) the ” baskooti ” is a wooden hand rake for collecting the weeds. 

The crop is cut with a sickle and laid in rows in the field; it is threshed 

and handled by means of various native tools and iinplements. 

560 - The Acremeter ”• — The implement and MaeJmury Review^ Vol. XlyXII, No 515, 
pp. 1187-1188, Figs. 2. London, March, 1, 1918. 

An instrument invented and placed on the market by Mr. W. G. 
Gxjorge, Tunnel Hili, Worcester, England, to measure the acreage covered 
by tractor ploughs. The ” Acremeter ” measures from one g-in furrow 
up to 6 furrows either 9 in. or 10 in. wide, and can be fitted to any plough 
in 10 minutes; whilst it will also register the work of other implements, 
such as mowers, binders, etc., up to 6 ft. wide or over. 

The instrument will be very useful for measuring areas in tractor- 
ploughing tests. It costs £5. 

561 - Double Disc-Harrows for Mechanical Cultivation. — manrin, g., in the Journal 

d'‘Agriculture pratique. Year Vol. XXXI, No 3, pp. 50-51, 2 Figs. Paris, ^ 

February 7, 1918. 

Tractors can pass over ploughed land quite safely if they do not exceed 
a certain weight and if they are followed by a disc-harrow. The double 
disc-harrow gives excellent results; in the 1917 Noisy le-Grand (France) 
tests, with a double machine with 32 discs, working a width of 103 in. 
and a depth of about 3 to 4 in., M. Ringelmann found that traction on 
already-hardened ploughed-land varied between 1034 and 1188 lb.; at 
3 in. depth the work was well done, while at 4 in. the work was excellent. 

The author describes. i) a double disc-harrow, with t 6 in. discs, built 
by T. PiLi'ER of Paris ; the machine is built in 2 models; one with 32 discs; 
weight, I 078 ib.; width, 95 in.; the other with 40 discs; weight, 1254 lb. 
and 1x8 in. wide. 

2) a double disc harrow, made b}^ the same maker, provided with 
toothed discs; the 32-disc model weighs i 276Jb., and covers 95 in.; the 
40Hixsc model weighs 1342 lb. and covers ti8 in. The discs of these 2 mod¬ 
els are 18 in. wide. 

The machines have steel frames; there are 4 levers, one per row of 
discs, SO as to control the angle as well as the depth and character of the 
cultivation. In very hard soils, suitable weights can be placed on the frame 
to give greater grip. . 
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56i5 - Harrows with Rotary Spades,— ^lii^'R.^O.,mih’^JoitfmliVA$rictiltm'epfaHque, 

Year XfXXXIX, Vol. XXXI, No. 5, pp. 92-93. Figs. 2. Paris, March 7,1918. 

To break down the soil still further, harrows are used, whose toothed 
discs are replaced by members similar to stamped spades, called "'herses 
^ beches roulantes, sy .steme Wassis in Switzerland, where they are much 
used. 

As shown by the appended figure, the spade consists of a pressed steel 
plate fixed symmetrically on the axle; the successive spades are so 
mounted that their extremities follow 2 spirals. As with the discs 
of double disc-harrows, the spades are fixed on 4 shafts inclined towards 
the line of traction ; the inclination of these shafts cannot be altered during 
the work ; the shafts run on bearings fitted with Stauffer lubricators 
using tliick grease. The spades are scraped by iron rods fixed between 
2 consecutive members, A platform is provided on the frame so that 
weights can be added if the driver's weight does not suffice. 

Tor transport, the seat is removed, and the machine tipped over, when 
it slides on 2 flat runners. 

In another model, the harrow is mounted on a tricycle. By means 
of a lever the spade-frame can be lifted on the 3 wheels for transport on 
the road. 

These harrows are made by the Societe Fritz Marti, of Berne, Switzer¬ 
land. The small model has 28 spades mounted in groups of 7 on each 



The Wassis Harrow wltti rotary spade$. 
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shaft; it works a width of 43 in.^ and weighs about 400 lb. The large 
model weighs 462 lb., arid has 36 spades mounted in groups of o; it 
works a width of 55 in. 

In medium soils, a team of 2 horses suffices to draw the small model, 
while the large one requires j. The machine can produce a tilth some 
3. or 4 ill. deep under good conditions, 

563 -> The Bucheronne ”, a Machine for Felling and Sawing Coppice-Wood. — Mathis 
BE Gr.\ndsexlle, in the supplement to the Bullet Ui tic la Socicie des AgncitUcurs dc France 
(Conaptes Rendus dc TAssemble Gcncrale de inir, |8th Meeting), pp. Paris, 

January, 1918. 

IL MxATHIS de Grandseille, President of the 4th Section (Forestry) 
of the “ Societe des Agriculteurs de France reports the results obtained 
by M. Pioche’s machine — the “ Bucheronne ” — for felling and sawing 
timber (i), reproduced in the appended figure. 



The ** Buciieronue ”, for felling and sawing coppice-iyood. 


(i) On the request of M. Mathis be Granbseilee, president of the Forestry Section of t|e 
“Sod^te des Agriculteurs de France”, M. Pioche, the inventor, has commimicated the 
following additional information : — 

The ** Bucheronne” weighs about 550 lb. with its $ HP. electric motor; its speed can be 
varied and it has a special circular knife-blade whose rounded, bevelled knifes are followed 
by a plane-tooth to clear the cut. The knife blade works in every ^iifeclion and may be used 
quite close to the soil. To drive the machine, a 5 HP electrogenerating set is needed, furnish¬ 
ing a Z20 volt current for the motor of the tnachine. The generator may be as much as x6oo 
ft, aw'ay. ", 
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The machine was tested in Crains forest, Yonne, France, in the pres¬ 
ence of several officers of the Forest Inspection Department,, the Central 
War Material Department of Angculeme, the Air Ministry, Woods and 
Forests, and Patents Office (Engineering section). According to their 
report, the soil should first be cleared of ail shoots of less than "2 %in. in 
diameter. In woods over 30 yeaxs old, this is usually unnecessary’; for good 
and continuous working there is needed : i driver for the machine, i sawer 
for the knife-blade, i workman to guide the felled tree the right way, and 
2 assistants to trim the felled trees and place them in heaps ready for saw¬ 
ing ; total : — 5 men. For sawing, the same number of men is needed at 
the machine. The yield is very satisfactory, especially when compared 
with that of previous experiments. With the '' Bucheronne5 men 
felled 120 trees of 2.7 in. diameter in i hour, and the crew of 5 men felled 
and sawed in i day, 741.63 cu. ft. of wood, while the same crew, working 
with axes, only felled and trimmed 1059.5 cu. ft. in 4 days. With the 
machine each workman will produce 141.26 cu. ft. per day, while without 
it he will only produce 35.31 cu. ft. If the coppice is older, the yield will 
be better. The machine, which is strongly built did very well throughout 
the trial. The inventor should improve the machine by furnishing greater 
grip on the soil and by providing a hood so that the knife blade can be in¬ 
spected during working. It is hoped that the AstKRCo., which has the 
patent rights over the machine, will improve it. 

564 - The Austin Excavator for Drainage Ditching. — vScc No. 506 of this Ri;vhw. 

565 -* The Use of Hydrogen for Driving Engines: Tests in Holland. •— Extract from the 
'Bulletin des Usines de Guerre, in Le Cinie Civil^ Vol. EXXII, No 13, p. 224 Paris, March 
30,1918. 

Experiments carried out at the Hague with a motor car driven b}" hy¬ 
drogen have shown that: — 

i) a oar will work quite rejjulail.v and perfectly on a mixture of pure hydrogen 

and air. 

2} the engine does not require adaption. 

3) the engine can work smoothy even with a very piiniitive t3'pc of carburettor. 

4) the experiments that preceded Ihe practical tests did not require a great outlay ; a 
iew tubes of hydrogen and the necessary mounting was all Unit was required. 

These tests were carried out as. a result of the shorta.ge of petrol for 
public automobiles in Holland. A X9(/6 type '' Spyker 10-15 HF motor- 
taxi was used, which still ran well on petrol and which could still do over 
30 miles an hour, 

Below the body was placed a tube of hydrogen, 59 in long and provided 
with a manometer and a pressure-reducing valve. The hydrogen passed 
under i atmosphere pressure in a metallic tube leading to the carburettor. 
A tap, placed ou the gas tube and connected to a pedal, controlled the 
supply of hydrogen. The air supply was not very well regulated, being 
done by hand, before starting. 

After regulating the entry valves, in spite of the primitive form of the 
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carburettor, the engine worked quite smoothly and evenly without miss¬ 
ing. The number of revolutions w^as found to be less with hydrogen than 
with petrol. By igniting at 8 mm. distance from the dead-centre, the 
maximum number of revolutions was obtained. No traces of naphthaline 
were found in the exhaust gas, which was found to be pure steam. The 
engine therefore worked perfectly on hydrogen and air, and that in spite 
of the casual methods used for adapting the carburettor. 

The car started off on the first speed, changing to the second, and 
after running 15 minutes on the road, returned normally, the engine work¬ 
ing perfectly all the time. 

The tests and the trial run, which took-30 minutes in all, had required ^ 
I % cu. metres of gas, while the pressure had fallen from 160 to 100 at¬ 
mospheres. 

566 - Review of Patents, 

Tillage Machines and Implements. 

Canada 180157. Eand levelling machine. 

180607, Plough. 

180 629. Agricultural implement. 

France 485 926. Rotary tilling perforator. 

486009. Plough fox mechanical traction. 

Switzerland 77 326. Motor plough. 

United ^Kingdom 110892—112 230. Motorploughs. 

Ill 550. Motor driven land roller. 

111 917. Harrow. 

112071. Plough. 

112 674. Wyles Balance motorplough. 

II2 815. Balance plough to be hauled by cable. 

United States i 251 498. Tractor plough. 

I 251 632. Drag attachment for ploughs. 

X 251 636. Harrow attachment for ploughs. 

I 251 874. Disc scraper. 

I 251 945. Tilling machine. 

X 252 432. Agricultural implement. 

I i352 491. Plough attachment. 

X 252 574 * Caster wheel for agricultural implements. 

I 252 658. Ridger. 

I 253089. Plough depth regulator. 

X 253 175. Disc harrow. 

I 253 177, Plough share, 

X 253 307. Revolving harrow. 

I 253 ^09. Harrow. 

I 253 86a. Disc garden plough. 

I 253 943. Attachment for sulky ploughs. 

Mamus and Mamre Vistrihutors. 

Canada 180 470. Fertilizer distributor. 

United Kingdom iii 552, Manure or like distributor. 

United States 1,255 Process of extracting potash from felspar, etc. 
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Drills and Seeding Machines. 

United Kingdom 112 /uo. Planting tool. 

United States i .^.53 668 . Plant setting machine. 

1 252923. Check row planter. 

X 253 621. Seeder. 

1 253 694. Maize planter. 

" 1 254 366, Furrow opener for seeding machine. 

I 354 555. Planter. 

Van Oils Cn>hural Opera Jons. 

Canada 180 326, Weed destro3>’er. 

United States 1 251 786. Tree protecting device. 

1 251 821. Cultivator attachment. 

I 252 128. Motor-cultivator. 

I 252 627. Garden tool. 

X .252 674. Cotton chopper tool lifting mechanism. 

I 252 74Q. Two row cultivator. 

I 252 914. Vine cutter. 

I 252 958 — I 254 54S. Cotton choppers. 

I 252 359 — I 253 480 — I 253 993. Maize cultivators. 

I 253 329. Attachment for leister cultivators. . 

1 254 600. Furrow filler and cultivator. 

Control of Diseases and Pesls of Plants. 

Canada 180 648. Poison for rodents. 

United Kingdom in 536 —in S73. Animal trap, 
in 876. Sprayer. 

United Stales i 252 510. Insecticide. 

1 252 Tree sprayer. 

I 253 672. Dusting and spraying apparatus 

Reapers, Mowers and Harvesting Machines. 

United Kingdom 112 198. Sickle. 

United States 1 251 493 — i 252 156. Horse hay rakes. 

I 351 939. Harvester reel support. 

I 232 016. Cotton picker. 

I 232 063 — I 232 60S. Harvesting niachiiies. 

I 252 421, I<awn mower. 

I 252 631. Kafir-corn header. 

1 252 S80. Double row corn cutter. 

I 253 153. Seed saving attachment for mowers. 

1 253 6n. Maize busker. 

1 253 774 - Cotton iJicker device. 

I 234 202. Stooldng machine, 

I 254 379. Xday and grain sweep. 

Machines for. Lifting Root Crops. 

Netherlands 2 205. Machine for lifting plants without damaging the roots. 

United States i 251 573 . Potato-digger. 

1 251 589. Beet topper, digger and loader. 

I 251 664 — I 252 230 I 253 426. Beet harvesting machines. 

I 253 358 — I 254 004, Beet toppers. 
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Ikt'eshbiig and Winnoic^iny^ Mat>hi>ici>. 

Canada iSo 613. Thresliing machine. 

XJiiitecI Kiiigcloiu 112 367. Flax lliicshing machine. 

Initecl States i ^*$1 520. Seed screening and selecting nicnns I'm cotton gins. 

I 25c 398 — I 253 167 — I 254 422 I 25-1. Thre.sliing iiiaclTmcs 
I 253 312 Bean saving device for threshing machines 
I 253 60r. Harvesting and threshing machine. 

Machines and Implements for the Preparation and Stnraf^e of Gram, Fodder, etc. 
Netherlands 2 197. Fruit sorting machine. 

Switzerland 77 328. Press for inaise silage. 

United >States i 251 510. Hay dr3dng and the like. 

I 251 573. Grain drier. 

I -251 759 * Hay s.tacker 
I 252 503 — I 252 901. Hay loaders. 

I 253 031 — I 253 170. Shock loaders. 

I 254 175. Feeder for pneumatic stackers 
I 354 203. Maize shock loading machines. 

Steering and 2 'raciion of Agricultural Machinery. 

United Kingdom in 392. Agricultural tractor. 

1123S2 —112579 Tractor couplings. 

United States i 251 553 — i 251 613 —i 254 446. Traction raacliines. 

I 252 167. Tractor for ploughs. 

I 252 356 — I 253 643 — I 253 33:9 — I 253 833. Tractors. 

I 253 073. Axle mount for tractors. 

^253 378, Flexible tractor tread. 

Feeding and Housing of Livestock. 

Canada 180448. Manger mechanism. 

United Kingdom in 777. Shoes for horses and mules. 

United States 1 251 672, Hog feeder. 

1 252 256. Hog oiler. 

Fouliry Farming. 

United Kingdom 112048. Hatching and i*earing ai>pliance. 

112 137. Automatic feeding appliance for pnultr5^ 

1x2 215. Method for preserving eggs. 

United Slates i 254193. Conibuied poultry feeder and drinking founlaiu. 

I 251- 273. Egg turning mechanism for incubators. 

Induslries Depending on Plant Products. 

Brazil 9 950. New process for extracting oil. 

United Kingdom no 9/15. Process of treating grain to modifj^ the flavour, 
in 523. Conveyer for bakery plant. 

111 676. Process for extracting oil from the pericarp of palm nuts, 
in 906 —111907. Process for purifjdiig India rtibber. 

112 164, Artillcial butter. 

]^2 i 65 . Process for purifying alcohols, etc. 
ri2 232. Process for manufacturing alcohol. 

112 2B6. Apparatus for depericarping palm fruit and for like purposes, 
^ industries Depending on Animal Products. 

' United Kingdom 112473- Treatment of meat intended to be preserved by chilling. 

[5W ' 
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DatiVing, 

Switzerland 71 — Churns. 

United Kingdom in 527. Vessel for «toring and heating milk, 

112 0^4. Teat cup ior milking machine. 

112 060. Cow milker. 

United States i 351 05 . Pasteurising apparatus. 

Faim Buildings and Equipment, 
Canada x8o 178. Door for silos. 

180 199. Machine for making cement shingles. 
180 409. Fence stay. 

United Kingdom 1120.^0, Ground augers 
United Statec i 251 704. Shingle. 

1 252 477. Automatic litter carrier. 

an oils. 

United Kingdom 112 292. Centrifugal pump. 

United State® i 251 552. Flower pot. 

1 251 619. Wind mill. 

I 252 160. Rotary pump. 


AGRICUIyTURAI, INDUSTRIES. 

567 - The Passage of Wine over Fresh Lees. carlfs, p., in BuihUn de r Association des 
ChimisUs de Sucrene et de DistUterie, Vol. XKXIV, Nos. 10-12, pp. 331.-339. Pans, Apnl- 
May-June, 1917. ^ « 

When new wine has been allowed to run freely mtich more wine than dxy 
residue is left in the lees. The wine is retained in this sort of sponge by 
simple adhesion caused by the large surface, by capillarity, and, finally, 
because it is held in small cells (as water in starch jelly). 

Erom TOO kg. of lees which have been drained only about 45 kg. 
of wine may be obtained by pressing. A certain part will, however, resist 
all pressure; this is the part in the finest capillary tubes, the smallest 
cells. To remove it the liquid must be mixed with another liquid, which 
will eject it by capillary force. It is on this principle that is based Roos’s 
diffusion method, which enables 70 % of wine, as pure as that originally 
drawn off, to be obtained from drained lees, whereas pressing only yields 
*4 of this amount. 

If these 70 kg. are removed from the 100 kg. of drained lees, 30 
kg. of solids are left in which are found closely mixed: — i) bi-tartrate 
of potassium (cream of tartar); 2) tanniu; 3) colouring substances; 
4) pectic products; 5) substances imparting smell; 6) yeasts; 7) abun¬ 
dant ferric salts combined with 8) various mineral salts. 

If, when a proportion of the wine represented by 100 kg. of lees has 
been drawn off, the new wine in the cask is replaced by an^qual volume of 
old wine, and the contents again drawn off, the liquid obtained is equal in 
volume to the first, but its quality and composition vary according to the 
length of time it remained on the lees. If it has only passed over the lees 
without being left on them, the new element will be that part of the wine 
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wbich came in contact with each individual portion of the mass. It will be 
represented by the 45 kg. of new wine which pressing would easily have 
extracted, so that the second drawing off will be a mixture of the 45 kg, of 
new wine + the old wine ; the last 45 kg. of old wine will have driven out 
the other and taken its place. 

If contact with the lees is prolonged the influence of the new wine will 
be felt more because that contained in the capillary tubes will haye had time 
to be replaced. The wine from the cask will contain all the new wine re¬ 
tained in the lees and old wine which for some time has been in contact-with 
their reserve elements. As this reserve is large and usually greater than 
that which can be dissolved by a normal wine, all badly composed wine* 
poured on this mass will tend to improve, by absorbing that in which it is 
lacking. Thus a sour wine which disease has rendered deficient in tartar¬ 
ic acid will take up this element in particular, a flat wine will take up . 
flavour, a poor, exhausted wine will take up a provision of tartar. 

If, for example, in a series of three casks, one, for some reason or other, 
has yielded a poor wine, it will be advisable to pass it over the lees of the 
two others successively, the weaker being used last. 

In spite of all the care possible, wines sometimes have a bad flavour, 
detrimental to their use {flavour of mould, addled eggs, bitterness, fusti- 
ness, sourness, etc.). Such wines may often easily be improved merely by 
passing them over fresh lees, because they are aerated without exposure, and, 
moreover, in their immediate contact with the yeast they give up the fla¬ 
vours 3 hd smells of the disease. 

So as to avoid after-taste all the head muist be removed from the cask 
before the operation, because this is always more or less sour and contains 
the organism known as mother of vinegar., 

When a defective wine is so treated, one of the defective elements re¬ 
mains in the lees, and the pressed wine and small wine finally obtained are 
of a quality inferior to that obtained by ordinary methods. Wines at¬ 
tacked bycasse ” cannot benefit by the treatment described unless they 
have have been previously completely cured of the disease. 

568 - The Alcoholic Fementation of Banana Must (i). — Pekatti, and Riviera, v,,. 

in Le Staziom spenmentali a>iifane Ualimej Vol. E, Pt. 9-10, pp. 433-450, i Plate, with *9 

Ftgs. Modena, 1917. 

The various products of the Musa sapientum banana are first enu¬ 
merated. 

I^ittle work has been done on the banana from a microbiological point 
of view. An important study by Mr. Baieey (3) shows that the internal 
part of the pulp is sterile, but that bacteria are present in the internal part 
of the skin; during the normal ripening process these bacteria may find there 
favourable, conditions of development. Messrs. Roxhembach and Eber- 

(i) See also B. Nov., 1914, No. 1054. {Bd.) 

.. (3) Bailey, E, M., Biochemicai aad Bacteriological Studies on the Banana, Jom* 
VoL 54,-Ho. 12^ pp. 1700-1730, x^iz^ Jour, Biol. Vol. II,, 

Hor’"2, 19112’' 
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(i) show that the formation of the ethers of the banana (isovaleiianic- 
isoamylic ether and ethylic ether) does not depend on bacterial action. 
As regards the utilisation of the banana for fermentation, there is only the 
paper of M. d'HerBI/LB (2), who discusses the possibility of using the resi¬ 
due from the preparation of dried bananas and their flour for making 
fermented drinks. The authors, therefore, considered that a bacteriological 
study of the banana and the fermentations to which it may be subjected, 
would be of interest. 

The fermented liquid obtained with a must of skinned bananas dis¬ 
tinctly showed the characters of alcoholic liquids, but had lost the delicate 
flavour of the fruit. As this was attributable to the absence of the banana 
skin the experiment was recommenced, leaving the pulp in the skin. 

The must was prepared as follows: the whole fruit was cut into thin 
slices and passed through a press; the liquid obtained was filtered through 
linen and diluted with water in the ratio of i: 2.5 parts. The residue was 
digested for 10 hours at 8^C. in 2 times its weight of water, and the filtered 
liquid mixed with the first, so that the final liquid was diluted to Vs This 
must, of a fine dark yellow, was filtered through paper and kept in ste¬ 
rilised flasks. 

Part of the must was used for the preparation of a special nutritive 
gelatine, by the addition of 10 % of commercial gelatine, and for the prepa¬ 
ration of a special agar, by the addition of 1,5 %of agar. Another part, 
removed before sterilisation, was fermented at 280 C. The fermentation 
started rapidly and was strong ; acidification started after 48 hours. 

The following bacteria were isolated and grown on the banana gela¬ 
tine and agar: — 

i) a Saccharomyces, predominant in the liquid, which the authors call¬ 
ed Sacch, Mmae ; 2) a bacterial form, abundant in the liquid {Bacillm sp. ?); 
3) a variety of Oospora lactis ; 4) a variety of Mycoderma. 

The authors describe the first three microorganisms and give in details 
the results of the study of their nutrition, their growth in various culture 
media, and their action whenisolated,combinedin groups of two, or all three 
together. From this last point of view it was noticed that the action of 
the Saccharomyces is inhibited by the presence of the bacterium, and also, 
though much less, by the presence of the Oospora, The following results 
were obtained with the banana must: — 


Microorganism 

Specific grayity 
at i5» C. 

Alcohol per loo 
in ;7olnme 

Succharomyces Musae . 

. . . 0.9978 

1.48 

Bacillus sp. 

. . . 1.0000 

— 

Oospora tacHs var.* 

. . . 1.0000 

— 

Sacch. H- Bacillus . 

. , . 0.9992 

0.53 

Sacch. -j- Oospora ........ 

. . . 0.9980 

1*34 

Oospora -j- Bacillus . 

. . . 1.0000 

— 

Sacch. -1- Oospoia -f Bacillus . . . 

. . . 0.9990 

C.67 


(1) RoxHi MBERO, P. and Eberlein, I/., The Occurence of Esters in Bananas, ref. in Exp, 
Stai. Rcrd,, Vol. XVII; Detd. Esst^tndustrie, No. 9, pp. 81-82,1905. {Author). 

(2) d^Herbllb, E. H., XJttliaation of the Surplus Banana Crop, Btdl.Offic. Soc.A^., 
Vol. 3> No* 3, pp. 241-243, Cuba, 1907. {Author). 
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In view of the unfavourable influence of the bacillus and Oospora the 
experiments were henceforth only carried out with SaccL Musae. Banana 
must Was prepared with 5.5 lbs. of finely cut fruit and skin digested with 
twice their weight of water at 55° C, for 2 hours on 3 consecutive days. The 
liquid was sown with the Saccharomyces, after a sample had been taken for 
an analysis which gave the following results : — 


' polarisation before inversion. 2.-40 % 

» after » . 2.30 » 

Fehling before » . 6 » 

» after » . 6.1 » 


thus showing the absence of saccharose and the presence of glucose and 
invert sugar, which, calculated as invert sugar, are present in the propor¬ 
tion of 68.66 ®/oo- 

Fermentation was set up in 4 litres of must in a large glass bottle. 
The determination of the alcohol, made when the strong fermentation had 
ceased (after 10 days), gave a specifi.c gravity at 15® C. of 0.9979 ^^ud 1.41% 
of alcohol in volume; V3 of the sugar had, thus, already changed to alcohol. 

Part of the fermented liquid was rapidly filtered through cottonwool, 
without pressing the solid portion, and the filtrate poured into a bottle 
which was hermetically closed. 

The bottle was opened after about two years, and the contents found 
to have kept well. The liquid had the pleasant smell of the fruit, was very 
clear and straw coloured. The taste, however, did not fulfill the promise 
of the smell. This was due to the dilution of the must, which made the 
wine rather flavourless and its alcohol content low, while the amount of 
sugar present was insufficient to compensate for these faults. It is, however, 
impossible to avoid such a dilution because of the excessive thickness of 
the undiluted must and its high content in mucilaginous substances. It 
is practically impossible to prepare an alcoholic drink by the fermentation 
of natural tanana must; it is necessary to add sugar, and, perhaps, to 
purify the must when the strong fermentation phase is passed. Under these 
conditions it is possible to obtain successfully from the banana a fermented 
liquid of good colour, slightly alcoholic and of attractive qualities, amongst 
which the agreeable smell of the fruit holds first place. The authors in¬ 
tend to carry out further experiments on the subject. 

569 The Produetion of Alcohol from Algae, - - Kayber, in, CompUs rendus des SSances d& 
VAcadimU d*Agriculiufe de Frame, VoL IV, No. 14, pp. 450-451. Paris, April 17,1918. 

For some time marine algae have been used as a food for man on account 
of their richness in carbohydrates. Quite recently they have also been used 
as a substitute for oats in the feeding of horses (i). In bacteriology agar- 
^ar (gelatine)Ts used as a basis for nutritive media. In this case the gela¬ 
tine media and the acid solutions itiust be sterilised separately and mixed 
after sterilisation so as to prevent the gelatine from changing into sugar. 

The author (Uecturer at the National Agricultural Institute) has made 

, „ (1) See i?. Ifercli, X918, No. 320. (Fd,) 
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an investigation into the amount of fermenting sugars which miglit he ob¬ 
tained under pressure and by the action of acids. 

At the Pasteur Institute the water content of Laminaria pre¬ 

viously washed to exiract the mineral salts, or unwashed, was xediiiced by 
evaporation to 10 %. The algae were then treated with water contadwing 
3, 4, and even 6 % of sulphuric acid for half an hour or an hour at C. 
The sugary liquid was neutralised to i®/oa of acidity, nitrogenous material 
added in some cases, and sprinkled with brewers' yeast. Permetita.tioiD oc¬ 
curred without difficulty, but somewhat better in the flasks contadiiing 
nitrogenous matter. An average of 6 litres of alcohol per 100 Xb. of dry 
algae was obtained. 

It is probable that larger quantities could be obtained commercrijally, 
when higher pressure is possible. The author is of opinion that tfie solid 
liquid residue could subsequently be used for the extraction of mineral 
matter and potash, thus serving a double purpose. 

570 - Sorghum or Dari, a New Substitute for Malt Used in Brewing. — j., in 

Brasserie ei MaXterie^ Year VII, No. 24, pp. 372-375. Eyons, March 5, X9i8i. 

For several months brewers have been offered as a new substitute for 
malt, sorghum or dari, also called “ dura " and " Guinea millet Owing 
to the high price of rice and maize, used as substitutes in brewing, anid their 
present use, particularly for bread-making, it was suggested that sorghum, 
which is cheaper, might be used in their stead. It is offered either as a meal 
or as whole grains; sometimes the grain is not decorticated and the yield 
in extract is then low (about 10 %). 

. Th^ moisture content is from 12 to 15 %. If too damp the sorgbum 
quickly goes bad turning sour and takes on an abnormal odour. 

The yield in extract — 64 to 70 % — is much below that given by maize, 
and especially by rice. In maize it depends on the extent of cleani ng. Sor¬ 
ghum is delivered at the brewery without any special treatment, but it 
would be easy to treat it in such a way as to remove part of the fats, ^hich 
amount to 3 to 5 %, u <?., little less than those contained in emde maize, * 
In sorghum, as in maize these substances hinder the solution of tie starch, 
thus accounting for a yield in extract below tbat which might be expected 
from the proportion of starch it contains {62 to 66 %). 

Sorghum fat also has the disadvantage of going rancid fairly quickly. 
Care must, therefore, be taken to store the grain in good conditioti aad to 
use nothing with any rancid smell, as this might be transmitted to tbe beer. 

Most of the samples contain a fairly large amount of tofal |>ro»tein; 
this would account for the rapid spoiling of over-damp grain. Most of this 
protein, however, is insoluble and, as in all crude grain, does not pass in1o the 
must and can have no influence on the keeping quality of the beex. 

Sorghum is used in the same way as maize and rice, i. e.^ii is added 
during the first mashing or to the copper. It may be advantageousty used 
in brewing. The only difiiculty is that of filtering, which is attaibiited to 
the use of excessively fine meal, which must not exceed a certain degree 
pf fineness. From the point of view of filtering, treatment during bailing 
is advantageous as it allows all the starch to be dissolved b}' dividing the 
cellulose of the grain into the smallest possible particles. 1 
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571 - Mieroscopicai Studies on Tomato Products (i). ■— Howard, burton J.,hi collabor¬ 
ation with Stephenson, Charles it., in United States Department of Agriculture Bulletin 
No. 581, pp. 34, 5 Fig., 12 Tables. Washington, October 6, 1917. 

During the past few years the Bureau of Chemistry has conducted 
a very comprehensive investigation to establish a basis for judging tomato 
products. Experiments were conducted in the bureau laboratory and 
also in factories, a large number of which were visited. Out of the mass 
of data thus collected, it was felt that the scientific facts underlying the re¬ 
lationship between microorganisms and the rot and decay of tomato pro¬ 
ducts should be of value to manufacturers and food control officials at 
the present time. The results bearing upon the relation of the physical 
condition of the stock from which tomato products are made to the 
numbe?: of microorganisms present in tomato products are therefore given 
in this bulletin. 

A great many tests at factories were made by noting the general condi¬ 
tion of the stock and t)ien examining microscopically samples of the finished 
products. Thecriteriapublishedini9iiinthe Bureau of Chemistry Circular 
68, for the guidance of manufacturers, were reached largely by such experi¬ 
ments. 

Tomato products promptly made from stock judged acceptable by 
visual inspection never showed high counts of microorganisms. Similarly, 
products made from stock obviously not good or from stock improperly 
handled usually showed high counts. It may therefore be assumed that high 
counts of organisms in such products indicate unmistakably that the stock 
used was in bad condition or was handled in an insanitary manner during 
manufacture. • 

It was found that tomato pulp stored in barrels usually gave high 
microscopical counts ; hence it would seem inadvisable to use barrels for 
storing the product. 

^ Field work performed during the past three seasons , has proved that 
with proper equipment and factory management there is no reason for 
stock ready for the cyclone to contain over i per cent of decayed material. 

In factories where the stock is properly handled the mould count is of 
greater importance than the counts of the other organisms in judging the 
condition of the raw stock. High counts of yeasts and spores, and bac¬ 
teria are more frequently an indication of secondary than of primary spoil¬ 
age. A low mould, yeast and spore or bacterial count does not necessarily 
indicate sotjnd stock, biit a high count in any of these organisms always in¬ 
dicates bad stock or improper handling. 

It was found that, of the samples made in the laboratory, none with 
less than 5.5 per cent of rot gave a mould count of more than 50 per cent of 
microscopical fields. In the case of the factory samples the mould count 
rose sl^rply from 0 to per dent of rot. Beyond ^/gper cent the rate of 
rise gradually decreases, until after 20 per cent of rot the rate of increase 
is slow: A mould count of 40 may be obtained in samples having any 
amotint of rot between 2.2 and lOo per cent. 

'UT'^ K.; 1917, No. S56, (Bd.) 
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A yeast and spore count of 20 per Veo cm. represents about i per cent 
of decay. From this point the rate of increase is slow. 

A bacterial count below 15 000 000 per cc. indicates little as to the 
amount of decay. Beyond this point, however, lap to 20 per cent of rot 
the rate of increase is about 20 000 000 for each per cent, of rot. 

An investigation of the manufacture of tomato sauces and pastes in 
Italy showed.that Italian products should be equal to American products 
made under similar conditions. The mould counj: for the concentrated 
products was found to be about the same as that for pulp, and the yeast 
spore and bacterial counts to be proportional to the degree of concentra¬ 
tion. Sauces and pastes made from objectionable material run particularly 
high in yeasts, spores and bacteria. High counts on this class of products, 
then, indicate bad stock or insanitary handling. 

^72 - The Importance of Bacterial Action in Indigo Manufacture. — Hutchinson, 

C. M. (Imperial Agricultural Bacteriologist, Pusa), pp. ii. Calcutta 1917. 

As the result of investigations carried out in the Imperial Labo¬ 
ratory during 1916 in conjunction with the Indigo Research Chemist, 
it has become apparent that the yield of indigo from a given weight of 
indigo plant depends upon the invervention of bacteria during the steeping 
process. The account of the work done on this subject is intended to give 
some idea of the manner in which this fact has been ascertained, the extent 
to which it is probable that bacterial action affects yield, and the possible 
ways of making use of this new piece t>f information so as to successfully 
modify existing factory practice. It is remarkable that so far as published 
records are concerned^ no previous work on these lines has apparently 
been done in India, as the obviously bacterial nature of the fermentation 
process going on in the steeping vat would naturally suggest investiga¬ 
tion into the action of such bacteria upon the plant and upon the important 
part of it which goes into solution in the water. 

The chief conclusions reached in the present study axe as follows:,— 

1) The yield of indigo depends largely upon bacterial action. 

2) Some kinds of bacteria operate beneficially, others detrimentally. 
In the absence of the former class in sufficient numbers there -will be a 
reduction in yield. 

3) It should be possible to ensure the presence of the beneficial 
kinds by artificial inoculation. 

4) It is necessary to bring the bacteria normally present on the 
walls of the steepling vat into closer contact with the indigo plant in the 
vat, by altering the shape of the latter so as to reduce the ratio of cubic 
content to wall area. 

5) It will probably be found beneficial to modifiy the character 
of the wall surface so as to promote more extensive and permanent growth 
of the beneficial bacteria. 

573 “ The Use of ImpemtA cyJisidrfea in Paper Making; Experiments in Italy.— 

ViGNOiUh-I^UTATi, I^ERDINANBO, in Afifudi dellu R. Accademzil d’A^ricoliura di Tormo, 

Vot 1915, Pi>. 68-76, Turin, X916, 

Since 1913 {L’Industria chimica, Nos. a and 13, Turin, 1913), the 
author, attached to the CSieinical laboratory of Conunetdal Trodnets at the 
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Royal Institute of Commerce of Turin, has carried out laboratory experi¬ 
ments and industrial* investigations into the utilisation of Imperata cylin- 
drica as raw material in paper-making. In his laboratory experiments he 
treated the leaves by the soda method; in the industrial experiments the 
calcium bisulphite method was used. The results obtained in the labora¬ 
tory experiments led to the conclusion thati) under normal pressure 
the cellulose (which is easily bleached by the ordinary methods) may be 
extracted from J. cylindrica without difficulty in quantities amounting to 
40 % of air-dried raw material; 2) the fibre of Imperata, Stipa and Lygeum 
are very similar. From the results obtained in the industrial investigations 
it may be concluded thati) the cellulose of J. cylindrica is very similar 
to that of esparto grass; 2) the‘yield of bleached cellulose may amount to 

38 %; 3) no greater consumption of chemicals is required to reduce to paper 
pulp the cellulose of Imperata than to reduce that of esparto. 

In the industrial experiments the soda method was tested with the 
following results: •— 

The best conditions for obtaining an easily bleached pulp are realised 
by using the autoclave under a pressure of from 2 to 3 atmospheres and caust¬ 
ic soda in quantities not less than 10 % of the air-dried raw material. An 
excess'of soda facilitates bleaching but reduces the pulp yield. The yield 
is higher with low pressure (i to 2 atmospheres) and prolonged boiling than 
with greater pressure and shorter boiling. The crude fibre obtained with 10 
to 15 % caustic soda contains a high proportion of slimy substances which 
are largely removed by prolonged washing. By the use of 10.6 % of soda 
and 6 hours' boiling under a pressure of 3 atmospheres, 37 % of crude fibre 
is obtained. If this is treated with 15 % calcium chloride (containing 33 % 
free chlorine), a satisfactory white fibre is obtained. If a larger quantity 
(15.9 %) of caustic soda is used under the same conditions of boiling and 
pressure, the yield is slightly less, and, when treated with 12.4 % of calcium 
chloride, a perfectly white fibre is obtained. The yield of bleached fibre is 
thereby raised to about 35 %, but if normal pressure is used the yield is from 

39 to 40 %. 

The stems (70-80 cm. long, 3-4 mm. in diameter at the lower internodes 
and about 2 mm. at the upper internodes ; water content about ii % when 
air-dried), stripped of their nodes, chopped and crushed, then treated by 
the methods used for the leaves, give about 45 % of bleached celltijose. 

According to Hached there are 3 varieties of /, cylindrica * 

1) a) vat. g0nmna sub-vat. europorca, growing on the sandy shores of rivers and the 
, sea throughout the Mediterranean district, and even as far as the Sahara and Caspian Sea ; 

d) var. gemim sub-var. Thumberi^hUt of central and southern Africa; 

2) var., ccndemata^ of Chili; 

3) var. Komigiii of East Africa and southern and eastern AvSia. 

In his experiments the author used I. cyUitdrica var. genuine sub-var. 
m^opaed. Iii certain districts varieties of Imperata have been of great ser¬ 
vice in fixing moving sands and in fighting the desert. For this reason when 
th^ plants are to be used in sdch districts for paper-ptdp they should be 
ctrt and not uprooted, so not to injure growth. 
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In Italy 1 . cylindrka grows mostly on the southern Tyrrhenian coast, 
on the Ionian coast, and in the islands. In Calabna it is often found as a 
weed, infesting the olive>orchards in particular. Inthislast case harvesting 
and using it would not only improve olive growmg, but would also form 
a source of income. 


574 - Dairy Inspection in the United States. — baupy w H , 111 the Joviud 01 the 

AmoicanVetettmnvMcdicel 4 ssncm/?f)«, [Vnl EH, No 6, pp 6^^6-b02. ItliPca, N Y, 
February, 191". 

In this address delivered at the 54th Annual Meeting of the American 
Veterinary Medical Association, the following points were discussed: 
I) Healthy Cattle; 2) The Importance of Clean Milking Methods, Cooling, 
Transportation and Distribution Methods; 3) Pasteurization. 

The following points were emphasized concerning the value of close 
correlation of dairy and milk inspection: — 

a) Milk produced under filthy conditions may posses a low bacterial 
count if it is instantly and constantly cooled to 50° F. or below. 

b) Milk produced under sanitary conditions may possess a high bac¬ 
terial count at the time of distribution, if it has not been cooled and main¬ 
tained at proper temperature. 

c) A high scoring dairy may, at times, produce a badly contaminated 
milk, while a dairy scoring very low maj^ produce clean milk. 

d) Thus careful inspection of gross conditions and the rating of 
their value in terms of per cent, on the government score card, together with 
milk inspection, particularly bacterial analysis, will enable any health de¬ 
partment to judge its milk supply correctly. 

The establishment of a government milk hygiene service for the control 
and regulation of milk production throughout the United States is advo¬ 
cated. 


575 - The Daily per Capita Consumption of Milk in the United States (Connecticut). — 

Judkins, H, F , Journal of Dntfv Science, Vol. I, No 3, pp. 246-2-^9. Baliitaore, Septem¬ 
ber, 1917 

While it is difficult to compile any accurate figures on the daily per 
capita consumption of milk, it is generally conceded that the average for 
the United States is about 0.6 of a pint. This is a little more than a glass 
a day. That this is too small an amount is beyond question considering 
that from the standpoint of protein, which is especially needed by the grow¬ 
ing child, or from the standpoint of total energy as utilized by the adult, 
much morefood value is obtainable from milk'for a given sum of money than 
can be purchased in any comparable food. 

The following table recently prepared by the United States Depart¬ 
ment of Agriculture illustrates this point: — 


PfOiem. 

X quart of milk is equal to: 
7 ounces of sirloin steak 
6 ounces of round steak 
4.3 eggs 

8.5 ounces of fowl 


Energy, 

I quart of milk is equal to . 

II ounces of sirloin steak 
12 ounces of round steak 
8 egp 

10.7 ounces of fowl. 


LNDUSTJUES 
DEPE.NDING 
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Were it not for the infant the per capita consumption would be much 
less than it is. According to Vermont Bulletin 195 one sixth of the milk 
produced by 22 000 000 cows is used as a food for infants and young child¬ 
ren. It has been figured that an infant consumes 530 quarts of milk 
during the first year of its life. 

In order to study the per capita consumption of milk first hand data 
were tabulated from families living in Storrs to whom the Connecticut 
Agricultural College retails daily about 90 quarts and hence accurate records 
were available. 

The families were divided into three groups : — 


Group I. 

Families with one or more children under three years. 


i 

1 

1 

Number 
of days j 

1 Number j 
of pints 

Average 

daily 

consumption 

Number 
in famUy 

Average 
per capita 

1 





(pints) 

Total. 

Average.. , . . 

I 019 
IOI.9 

5679! 
567.9 

. 55 46 

1 5.546 

39 

3.9 

1.42 


Group II. 

Families with children three to twelve years. 


Total . 

. . 

1 586 1 I 780 [ 

18.02 

24 1 

— 

Average .. 

• • 

97.6 1 296.6 1. 

3.003 

4 

0.73 

Total. 

Groot III. 

Families with no children. 

1 t 1 j 

' • • 873 { I 517 ! 19.72 j 

2.3 


Average. 


76.09 1 135,1 

1.79 

1 2.0 

0.895 

Average per 27 famibes. . . 


- j - 

3‘45 

3.22 

1.07 


The per capita consumption of milk on 17 farms where it was produced 
resulted in 1,30 pints daily with considerable variation in different families. 


576 - Chemical Changes in the Souring of Milk.— van Slvkb, i^tjcius jy. and bosworth, 
Alfre)i> W. (Chem cal lyaboratory of the New York Agrlcitltiiral :^xperi3a:ient Station, 
Geneva), in The Journal of Biological Chemistry^ VoL XXIV, No. 3, pp. 191-202, Balti¬ 
more, Md., 19x6. 

Fresh milk was analyzed for its soluble and insoluble constituents, 
a porous porcelain filter being' used to make separation. Another portion 
of the same milk was inoculated with a culture containing Bacterium lac- 
Us acidi and Bacterium laotis aerogenes. At the end of 60 hours determina¬ 
tions were made of the soluble and insoluble portions. About 22 per 
cent of the milk-sugar was changed by the lactic acid bacteria, 88.5 per cent 
of the amount changed being converted into lactic acid. Citric acid com¬ 
pletely disappeared. 

The insoluble inorganic constituents of the fresh milk were made 
soluble by the lactic acid. Albumin of sour milk passed through the 
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porcelain filter completely. Calcium caseinate was changed into free protein 
and precipitated, the calcium forming lactate. 

To study the rate and extent of chemical change under given conditions, 
fresh, pasteurized, separated skim-milk was inoculated with a pure culture 
oi Bacterium lactis acidi and kept at 32.20C. Samples were taken for analysis 
at intervals during 96 hours. Most of the change in milk-sugar occurred 
between the loth and 24th hours. When the milk contained 0.7 per cent 
of lactic acid, the bacterial activity was muchreduced. The acidity increased 
most rapidly during the first 24 hours, the rate of increase diminishing 
after that. The increased acidity of the serum was due to increase of lactic 
acid. In the insoluble portion of the milk the free casein is the acid con¬ 
stituent. Calcium combined as CaHP04 goes into solution completely 
in 13 V2 ^ours. Calcium combined as caseinate was acted upon more slow¬ 
ly, complete solution requiring about 24 hours. The amount of albu¬ 
min nitrogen in the serixm increased with increase of acidity; all the 
albumin of the milk appears iif the serum in 14 hours. 

577 - Studies on Goat’s Milk. — I. The Casein of Goat’s Milk: II. The Soluble and 

Insoluble Compounds of Goat’s Milk. — boswqs-th, aijpred w. and van s&yke, 

I/VCrtrs I,., in The Journal of Iholoiitcal Chemistry^ Vol. XX, 3, pp. 173-175; 177-185. 

Baltimore, Md., 1916. 

I. — On the basis of the analytical results obtained in the study of the 
compounds formed by casein of goat*s milk with bases, taken together with 
the amount of phosphorus and sulphhr found in such casein, the molecular 

. weight is 8 888 and the valency of the protein molecule in basic caseinates 
is 8. 

II. — Goat's milk contains two general classes of compounds, those in 
true solution and those in suspension or colloidal solution. These two 

-portions can be separated for study by filtering milk through a porous 
earthenware filter like the FASTEtiR-CHAMBERnAND filtering tube. 

Serum prepared from fresh milk of goats is nearly transparent, 
With a faint greenish-yellow tinge and slight opalescence. The following 
constituents are in true solution : sugar, potassium, sodium, chlorine. The 
following are partly in solution and partly in suspension or colloidal solu¬ 
tion : albumin, inorganic phosphates, caldum, magnesium, citrates. The fol¬ 
lowing are entirely in suspension or colloidal solution: fat, casein. 

The insoluble portion of milk, freshly prepared and moist, is grayish to 
greenish-white in colour, of a glistening appearance, and of gelatinous consis¬ 
tency. When shaken with water, it goes into suspension, forming a mixture 
having the opaque, white appearance of milk. Such a suspension is meu- 
tral to phenolphthakin. When purified, the insoluble portion consists of 
neutral calcium caseinate (Casein Ca^), di- and tri-calcium and magnesium 
phosphates. 

The insoluble portion, suspended in water and treated with neutral 
potassium oxalate, reacts alkaline to phenolphthalein, indicating the pre¬ 
sence of tri-calcium phosphate, Thisis shown also by a quantitative com*- 
parispn of the amount of bases and acids. 

CPfisi 
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The acidity of the serum is considerably greater than that shown by the 
milk after treatment with neutral calcium oxalate. This is accounted for 
by the presence of di-calcium phosphate. 

The following arrangement is tentatively suggested as representing the 
forms in which the constituents of goat’s milk may be present; — 

per cent 


Fat.3'So 

Proteins, combined with calcium.3.10 

Milk sugar.. 4 *50 

Salts:.0.94 

Di-calcium phosphate.0,0g2 per cent. 

Trl-calcium phosphate ..0.062 

Di-magnesium phosphate.0.068 

TrI-magnesmm phosphate.0.024 

Mono-pohassiuni phosphate . ..0.073 

Potassium citrate.0.250 

Potassium chloride. 0.160 

Calcium chloride.0.115 

A 

Sodium chloride ..0.095 - 

Total solids. 12-34 


578 - A Comparison of the Composition of Cow’s Milk, Goat’s Milk, and Human Milk. 
— Bosworth, Alfred W. and Van Slyke, lyucros ly. (Chemical laboratory of the 
New York State Agricultural Bxperimeat*Stahon, Geneva),in The Journal of Biological 
Ckemistryj Vol. XXIV, No. 3, pp. 187-189. Baltimore, Md., 1916. 

The authors have published statements attempting to indicate the 
individual forms or compounds in which the salts exfst in cow’s milk (i), 
goat’s milk {2) and human milk (3). It is a matter of interest to bring these 
results together in order to see in what respects the three kinds of milk differ. 
In the appended table the figures which have a special interest are those 
relating to the salts, and we notice the following points in relation to these 
compounds. 

Phosfhatbs. Cow*s Milk — The insoluble phosphate is di-calcium 
phosphate; tri-calcium, di- and tri-magnesium phosphates do not appear to 
be present. The soluble phosphates are mono-magnesium and di-potassium 
which constitute about two-thirds of the total phosphates. 

Goafs MUk — This differs from cow’s milk i) in containing tri-cal- 
cium, di- and tri-magnesium and mono-potassium phosphates, and 2) in 
containing no mono-magnesium or di-potassium phosphates. 

Human milk — This differs noticeably from hoth cow’s milk and goat’s 
milk in containing no insoluble phosphates, but only the soluble compounds, 
mono-magnesium and mono-potassium phosphates. The phosphates in 
human milk are much less in amount than in cow’s or goat’s milk. 

Cttbates. All three milks contain potassium citrate, while cow’s milk 
and human milk contain sodium citrate also. 

CncuonxDBS. Chlorides are present in goat’s milk in much larger amounts 

B, Hay 1915, No. 548. {2) See No. 577 of this Review, — (3) See : The Journal 
Vol. XX, pp. 707-709, 1915* 
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than in cow's milk or human milk; the amount in cow's milkis considerably 
larger than in human milk. In cow's milk and human milk the chloride ap¬ 
pears to be calcium chloride, while in goat's milk potassium and sodium 
chloride are also present. 

ToTAn SAWS. The total amount of salts in human milk is about one- 
third that of cow's milk or goat's milk. The number of diJGPerent salts 
appears to be greatest in goat's milk and least in human milk. 


Compounds in Cow's Milk, Goafs Milk, and Human Milk, 


Compounds 

Cow's Milk j 

per cent 1 

Goat's Milk 

per cent 

Human Milk 

per cent 

Fat. 



i 

3*90 1 

3.S0 

3*30 

M Ik-sitgar. 


A' 

4.90 ; 

4-50 

6.50 

Proteins, combined with calcium. . . 


3.20 1 

3.10 

1.50 

Salts:. 



0.901 i 

0.939 

0.313 

Di-calcium phosphate. 


0175 j 

0.092 

0.000 

Tri-calcium 

» . 


0,000 ' 

0.062 

0.000 

Mono-magnesium 

>1 . 


0.103 ! 

0.000 

1 0027 

Di-magnesium 

» ..... 


0.000 : 

0.068 

1 0,000 

Tri-magnesium 

» ..... 


0.000 I 

0.024 ^ 

; 0.000 

Mono-potassium 

. 


- 0.000 

0.073 

! 0.069 

Di-potassium 

» ..... 


0.230 

0.000 

I 0.000 

Potassium citrate . 



1 0.052 1 

0.250 '} 0.103 

Sodium '» 



j 9-222 1 

0.000 

0-055 

Potassium hhloiide. 

. 


. 0.000 I 

0.160 

0.000 

Sodium » 



{ 0.000 j 

0.095 

0.000 

Calcium ' 



j 0.119 I 

O.115 

0.059 


579 - Pasteurization of Cream. — i^assen, c., fuller, j. m., Jones, v. r., Gregory, h. 
and Tolsxrup, M., in Agrioultural Experiment Staiiont South Dakota State College of Agri¬ 
culture and Mechanic Arts, Dairy Husbandry Department, Bulletin No. 171, pp. 529-54^ 
9 UTables. Huron, S. D,, November, 1916. 

Some European countries have required for some time that all butter 
be made from pasteurized cream. In the United States about of the 
butter is now made from pasteurized cream, and pasteurization of cream 
for butter making is constantly increasing. 

. The chief purposes of the writers' experiments were i) to ascertain 
the efficiency of the coil cream vat for pasteurization of cream; 2) to deter¬ 
mine the effect of diferent temperatures qf cream pasteurization upon: 
d) germ content of cream; i) chemical composition of cream; c) size and 
condition of butterfat globules in cream; ^ keeping qualities and acidity 
of butter manufactured. 

The equipment consisted in a 150 gallon coil cream vat, a 20 HP re¬ 
turn tubular boiler and a 15 HP engine which ran the coil in the cream vat. 
The cream was of uniform good quality and contained 30 per cent butter- 
fat, When the steam pressure reached 73 lb., the coil in the vat was started 
and run lo minutes at the speed 6f 42 to 45 revolutions per minute. After 
thus mixing the cream, samples were taken for chemical and bacterio- 
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logical analysis and for measurement of fat globules. The temperatures of 
pasteurization were as follows: — in one series of experiments the cream was 
heatfed to 140*^ F for 25 minutes ; in a second series to 1600 F for 10 minutes; 
inathird series it was heated to i8o<^Fand cooled immediately. Subsequently 
the cream was cooled to ripening temperature, or'about 75^ F; after cooling 
samples were again taken for chemical and bacteriological analysis and for 
measurement of fat globules; 8 to 12 % of starter was added, and each lot 
of cream ripened as nearly as possible to the -same acidity. The percentage 
of acid developed in the cream varied from 045 to 0.55. After ripening, 
which required from 2 to 6 hours, the cream was cooled to a few degrees be¬ 
low churning temperature (52® to Sd^F.), held from i to2 hours and then 
churned. A sample of butter from each churning was placed in cold stor¬ 
age (at about 40^ F); the acidity and score of the butter was determined 
when the butter was fresh and at the end of i, 2 and 3 months. 

The results may be summarized as follows : ~ 

It was found that in pasteurization of cream at different temperatures 
namely, 1400F. for 25 minutes, i6o<>F for 10 minutes and 180® F., with im¬ 
mediate cooling, the temperature of i6o<^ F. for 10 minutes was the most 
effective in destro3ring total micro-organisms. Pasteurization of cream at 
1600 or 180® F. proved more efficient in killing moulds and non-acid forming 
organisms than pasteurization at *140® F. 

The only noticeable change in composition of cream due to pasteuriza¬ 
tion was a slight decrease in percentage of water, and a consequent increase 
in percentage of total solids. ^ 

There was a slight decrease in acidity of the cream after pasteuriza¬ 
tion at temperatures of 140° and 160^ F. Cream pasteurized at 180® F. show¬ 
ed on the average less decrease in percentage of acid. This is probably due 
to the fact that the decrease in acidity by volatilization of acids just about 
offsets the increase in acidity through evaporation of water from the cream; 

Numerous microscopical examinations of fat globules in raw and 
pastetuized cream show that at the higher temperature (160® and i8o<^.) the 
fat globules tend to coalesce or unite. This is probably due to the higher 
heat, together with the greater agitation of the cream by the coil. 

In no instance was it noticed that the high pasteurization temperatures 
unfavourably affected the body of the butter. 

Butter made froni cream pasteurized at 180^ F. retained its keeping' 
qualities the best. 

The different temperatures of pasteurization did not have any im¬ 
portant effect on the chemical composition of the butter. 

580 - Concerning Rancidity of Butter. — Guthrie, E. S, (Department of Dairy Industry, 
Comell XJniversity), m Journal of Dairy Science, Vol. I, No. 3, pp. 218-233. Baltimore, 
September, ^9x7. 

The plan of research of the investigations, concerning rancidity of but¬ 
ter,, reported in this paper, was ontlined as follows : — Is rancidity due to 
cheipical,.cow enzymic, or biological changes ? On account of lack of time.to 
study all the factors, the first two changes were the only ones investigated.. 

So long as, most of the previous investigators thought that oxidation;, 
' fiirwac] 
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was the main consideration in the development of rancidity, the chemical 
changes were studied with special reference to the iodine number. 

The chemical changes in butter were found to be very slight when bio¬ 
logical agencies were held in check. These changes did not cause rancidity. 
The enzymic development caused very little variation in the iodine number, 
and it produced no rancidity. 

The exposure of butter and butter fat to high temperatures, light and 
air, did not cause a marked change in the iodine number, and this exposure 
did not cause rancidity. Rancidity of butter as defined by butter dealers 
and expert butter judges is rarely found. The average persons thinks of 
the strong flavour of butter as rancid. 

A bibliography on the subject is appended. 

581 - Indole and SeatoJe in Cheese. — Nelson, V. B. (naboiatory of Agricultural 
Chem’ stry of the Uni versi ty of Wisconsin, Madison), in The Jout nal of Biological Chemistry 
Vol. XXIV, No. 4, PP‘ 533-536. Baltimore, Md. 192:6. ^ 

In attempting to isolate certain amines and other decomposition pro¬ 
ducts resulting from the action of various microrganisms upon amino-acids 
found in cheese, the author observed that lyimburger and "Handkase'^ 
contain a considerable amount of indole and that the former also contains 
an; appreciable quantity of phenolic bodies. This kd to a study of other 
varieties of both soft and bard cheese, to determine whether they contained 
such substances as indole, scatole and phenol. 

The method of procedure was to macerate about 400 gm. of cheese 
with water, place the mixture in a 5 litre flask, and distil with steam. To 
the distillate were applied tests for the detection of indole, scatole, phenol 
and ammonia. The results were as follows: — 

Indole and phenol were found to be present inl/imbnrger cheese. Sca¬ 
tole was not found in I/imburger cheese. Indole is present in Handkdse, It 
is doubtful if scatole and phenol are to be found in this type of cheese. A 
trace of indole is preesnt in Camembert cheese. Scatole and phenol are 
absent in this type of cheese. Cheddar, Swiss, Gammdosi,hnc)s., and Roque¬ 
fort do not contain any indole, scatole, o*r phenolic bodies. 

The amount of indole in a Limburger cheese naturally varies, depending 
upon how far the ripening process has gone. A young cheese may contain 
such a small amount that a quantitative estimation is impossible, while a 
good ripe I/imburgex cheese may contain as much as one part in 52 800 parts 
of cheese. 

Lactic and bulgaricus forms of organisms when grown upon media 
containing tryptophane produced no indole or scatole. As growing organ¬ 
isms upon pure amino-acids is more difficult than upon proteins it may be 
necessary to add a little peptone or milk to the culture and until further 
work has doiie upon this phase it will be impossible to say that these organ¬ 
isms to not produce these putrefactive substances. « 

Tb^e liquefying coccus isolated from a Cheddar cheese appears to pro¬ 
duce traces of indole from tryptophane. 
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582 - Cheese Mites. — Kales, Nellie B., in Ths Journal of the Board of Agriculim^ 

Vol. XXIV, No. 10, pp. 1087-1096. Eondon, January, 1918. 

The experimeats described were carried oat at the Zoology Department 
of University College, Reading; as a result of the great damage done by 
mites to cheeses in England. Eour speciesof mites attack cheese: — i) Carfo- 
glyj)hus anonymus (in Cheddar); 2) Tyto iypkissiro (in Stilton and Cheddar); 
3) r. longior {id.) ; 4) Akurobius farinae {id.). 

The mites, their life history, and the experiments made on cheese infec¬ 
tion are described, and methods of prevention and remedies given. 

Methods of prevention. — i) Perfect cleanliness of the rooms in which the 
cheeses are kept, and of all utensils and shelves used, the stopping up of cracks 
and crevices, etc. 

2) Netting of windows and double doors. 

8) Thorough disinfection of the rooms between the Stilton seasons; 
the whole room, especially all corners, window ledges, crevices, shelves and 
their supports, etc. should be washed with a 5 % carbolic acid solution. 

4) It would be advisable to use short, movable shelves, preferably of 
glass, with iron supports and to have concrete floors with gutters for 
drainage. 

Remedies. — i) Filling the cheese room with steam vapour, and dip] 
ing the cheeses in hot water or formalin are useless as remedies. 

2) Brushing the attacked cheeses daily and removing the mite da- ' 
considerably reduce the damage. 

3) Fumigate the room with carbon- bi-sulphide in the proportion of 
I lb. of bisulphide to every 500 cubic feet of space during August or Septem¬ 
ber ; there should be at least two fumigations, the second 12 or 14 days after 
the first, a third after the same interval is advisable. Painting the sur¬ 
face of the cheeses with bisulphide is the only way of freeing them entirely 
from mites; three paintings should be applied, 

583 - The Handling and Precooling of Florida Lettuce and Celeiy{i),—RAMSBY,H, j. 

andMARKELL,K.E'»itt the U. S. Department of Agriculture^ BulletinNo. 60,pp. 28 4 -11 

Tables 4 - 19 Figs. Washiagton, December 21, 1917. 

In Florida the cultivation of lettuce and celery, nov^ being grown over 
4 000 acres, an area which is constantly increasing, brings into the growers 
about 1500 000 dollars annually. As rot frequently causes serious loss, 
not only in the field, but also in apparently sound produce during transit, 
the Office of Horticultural and Pomological Investigations of the Bureau of 
Plant Industry of the U. S. Department of Agriculture undertook a series of 
investigations, into the best commercial methods for reducing the losses 
v?hich occur from the time the produce leaves the field till it is delivered to 
the consumer. 

The experiments on lettuce were carried out in 1913-1915 near Pal- 
mettp, Manatee County, one of the largest lettuce-produdng centres of 
Florida, tWe on celery, at Palmetto and Manatee, chiefly during the spring 
of 1915. The rotting of lettuce during transport was found to be due prin- 

- (l) to .R. JaR., i9i8,, Ho. ipo. 
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cipally to lettuce drop {Sclerotinia Libertiana), a fungus which seems to 
enter the lettuce through the lower leaves. 

The lettuce was cut just above the lowest 3 or 4 leaves, and all di¬ 
seased leaves removed ; such lettuce decayed much less during transit 
than that cut by the ordinary method. Produce in cars pre-cooled at the 
shipping point to 400F. decayed much less during the journey than that in 
cars that had not been pre-cooled. I/ettuce cut as described and packed 
in pre-cooled cars reached its destination in almost perfect condition and 
sold much better than that treated by the usual methods. 

Celery is often injured in transit because it is packed too closely in 
the car to permit of proper circixlation of the air and rapid cooling. Tem¬ 
perature records taken during transit in pre-cooled cars iced at the station 
and non-precooled cars kept iced throughout the journey, showed that non 
pre-cooled cars required about 4 days to reach as low an average tempera¬ 
ture as that maintained by pre-cooled cars from the start. During the whole 
journey from Florida to the destination (New York) the temperature in the 
top row of cases never exceeded that in the lowest row by more than 5 or 
6^ in the pre-cooled cars, whereas in the non pre-cooled cars it amounted to 
rtgo p. for a considerable time. 

The cost of the pre-cooling and initial icing of a car of celery was less 
AdU that of full refrigeration throughout the journey. In hot weather it 
' Jfay be necessary to renew the ice once during transit, but this is not likely 
to raise the expense above that usually incurred for full refrigeration. 

Pre-cooled celery reached the market in uniformly fresh condition, 
with the leaves of the top row almost as green as those of the lowest rows* 
The leaves in the top rows of non-pre-cooled celery were very yellow, 
decreasing the value'of the whole load. 

It appears that, during the latter part of the Florida celery-shipping 
season, the produce might be sold at a better price if stored for a short time. 
Pre-cooled celery was successfully stored during 4 weeks with very lit¬ 
tle decay, whereas non pre-cooled celery stored during the same time de¬ 
cayed considerably. Celery from the lower rows of a non pre-cooled car can 
be stored for a short time, but, during warm weather, that on the top row 
should be sold as soon as it reaches the market. 
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PIvANT DISEASES 


DISEASES KOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


584 - Obsem^ionsonthe Damage Done to Trees by Tarring the Streets of Milan, 
Italy (i). — Brizi, Reale Jstituto LanUiardo di Scienze e Lettere, RendUonti, Se- 
ties 2, Vol. hi Pt. 12-13, PP- 568-591. 3 ililan, 1917. 

As had already been noticed in France, England, and even in Italy, 
the author observed that tarring roads causes the death of the plants near 
them. Idany of the observations made at Milan agree with those previously 
made, as regards both trees and plants in beds bordering on the tarred roads. 

The most sensitive plants are JSssadiis Hippocastanum and Msc. cor¬ 
nea (= Msc. glalira) the leaves of which, at the beginning of summer, turn 
rusty at the edge and curl up slightly, while their surface is covered with 
numerous small spots, which, at first, are yellow and as if covered with a tbiTi 
layer of shining varnish. The leaf then curls up more and more, dries, 
and is easily tom and carried away by the wind. 

Other conditions being equal Platanus orientalis is more resistant. In 
late su m mer the leaves, particularly the youngest and those of the lowest 
branches, are sprinkled with yellowish spots, which later turn into small, 
brownish, confluent marks with a shiny surface. The leaf is rarely com¬ 
pletely covered with these spots, and, for that reason, does not often dry 
up altogether and fall. 

Verj,’-sensitive are Forsythia viridissima, Fe^m laciniata {— F. sylvaUca) 
Lagerstrcemia indica, Tarns baccafa, Spiraa solstUialis {?), Cornus, Dentzia, 


(i) See B . Dec., 1910, p. 391; B . Jan., 1911, Kos. 281 and 282; B . Feb., 1911, No. 592 ; 
B . May, 1911, No. 1322; B . July, 1911, No. 2271; B . Nov.-Dee., 1911, No. 3227; S. June, 1912. 
No. 967; B . Feb., 1923, No. 184; B. May, 1913,No. 322. ( Bd .) 
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Magnolia grandiflora, etc., and, of the herbaceous plants, Lamium, Stellaria, 
etc. Field grasses are more resistant. 

The injury is caused almost exclusively by the very line dust raised by 
the passage of motor cars along the tarred roads. This dust settles slowly 
and is most abundant on low plants and the lowest branches of trees, and 
less abundant on high branches. This was confirmed by a set of experiments 
on both herbaceous and woody plants [Chrysanthemum, Primula sinensis, 
Cineraria, Dahlia variabilis, Fuchsia, Canna indica, Pelargonium zonale, 
Hordeum vulgare, Lolium, Festuca, Aloe margaritifera (= Haworthia marga- 
ritifera), Echeveria mstallica (= Cotyledon gibhiflorcC), Crassula, Nephrodium, 
Eteris, Hydrangea, Forsythia viridissima, Syringa vulgaris, Spiraea solsti- 
Halts (?), Msculus, Fagus purpiwea, 'Tilia, Ulmus effusa, Acer Pseudopla- 
tanus, A, Negundo {—Negundo aceroides), Phoenix, Tr achy carpus, Kentia, 
Laurus nohilis. Thuya, Cupressus, Araucaria, Platanus orientalis). 

The harmful action of the dust is due, if not exclusively, at least largely, 
to the action of the vapours given off by the small particles of tar it contains 
when it is strongly heated by the sun. No other explanation can be given 
of the fact, observed in nature, and absolutely clear and indisputable in the 
experimental tests, that on the same plants, covered with the same amount of 
dust of the same quality, marked and serious lesions occur only in the parts 
reached by the sun and are more intense and rapid in growth in proportion 
as the period of insolation is prolonged, and, consequently, the temperature 
is higher. Plants exposed in the shade, or not reached directly by the sun, 
never suffer perceptible injury. The Soluble compounds contained in the 
particles of tar cannot be considered to be direct causes of the injury, 
chiefly because these particles are insoluble, and, secondly, because even 
if some injurious substances could be dissolved by rain, this would not 
explain why the lesions only appear in the parts exposed to the sun. On the 
other hand, rain, though only light is favourable, because it washes the 
leaves free from dust. 

The best remedy lies in a rational, regular and abundant watering of the 
tarred roads, which would remove the dust, especially when it accumulates 
after long droughts. It is probable that the slight damage hitherto observed 
in England is due, not only to the use of a better quality tar — it is not the 
crude tar from the gas-works as in France and Italy, but* a special refined 
tar — but to the fact that all the tarred roads on which there is much traffic 
are not only watered daily, but are well washed by powerful streams of 
water which prevent the dust from accumulating. Care should also be taken 
to choose for shaded roads trees or plants little subject to the action of tar. 

To avoid serious injury when the boiling tar is applied the operation 
should be carried out by preference during the period of vegetative rest, or 
before the plants begin to grow, i. e., at the beginning of spring, never in the 
middle of summer. By these means and by copious periodical watering 
the damage may be consitierably reduced, but doubtless the only way to 
avoid it altogether is to replace tarring by another method of coating 
roads. At Milan it was observed that the use of asphalt or'' San Valentino 
bitumen gives rise to none of the damage to plant life caused by tar. 
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DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PDANTS. 

GSKESAi, 585 - Busfe and Smute Colleeted in New Mexico in 1916 . — stasdlev, pato c., in 

Mycologia^ Vol. X, No. i, pp. 34-42, I^aacaster, Pa., January, 1918. 

The list contains about 60 species of mists and 5 Species of smuts, col¬ 
lected chiefly by the author in August and September, 1916, at Ute Part, 
Colfax County, in the extreme north of New Mexico, at an altitude of about 
2 350 metres. Many of the species are new to the State, several others were 
found on hosts hitherto unreported for New Mexico. The rusts were de¬ 
termined by Dr. J. C. Arthur, the smuts by Mr. H. R. Rosen. 

Among the rusts are Coleosporum ribicola (Cooke and Ellis) Arthur 
{Peridermium ribicola Tong), very abundant on Riles aweum Pursh., 
R, inebrians Eiudl. and Grossularia inermis (Rydb.). Cov. and Britt, all 
new hosts for the State. The fungus was also found at Ute Park on a leaf of 
R. Wolfii Rothr. In the North American flora this rust is reported neither 
on G, inermis nor on R. Wolfii. Eono reported its aecidial stage on Pirns 
edulis Engelm., from the Sandia Mountains. He also reported the coleo- 
sporial stage on R. mescderium Coville, in the Santa Pe National Forest; 
the host was probably rather R. ^ebrians, because according to the author, 
R, mescderium is confined to the south of the State. Eong also noted the 
coleospoiial stage in Albuquerque on R. lon^ifolium (longiflorum ?), a name 
w^hich should doubtless be corrected to R. aureum; R. longiflorum is not 
known to occur in New Mexico. 

Among the smuts are mentioned Ustilago Hordei (Pers.) Kell, and 
Swingle on cultivated Hordeum frifurcatum Jacq., and U. levis abundant on 
cultivated oats. 

586 - Brazilian Fungi (i). — R-angei., E., in ArJiivos dojardm Boianicodo Rio de Janeiro, 

Vol. II, pp. 69-71 + 3 Plates. Rio de Janeiro, 1918. 

The list includes : — 

1) Puccinia gnmixamae Rangel n. sp., on liidng leaves of Eugenia 
hrasiliensis, in the Botanical Garden of Rio de Janeiro; 

2) P. cambucae Puttemans; the host of this fungus described pre¬ 
viously is Marlierea edulis, not Myrciaria plicato-costaia ; 

3) S. Simasii Rangel n. sp., on leaves, petioles and twigs of Breweria 
Burchellii, at Icarahy, near Niteroy; 

4) P. paulensis Rangel n. sp,, on leaves and twigs of Capsicum an- 
nmm, at S. Paolo; 

3) Laestadia cambucae Rangel; the host of this fungus is Marlierea 
edulis, not Mytciaria plicaio-costata ; 

6) Sepioria Miconiae Rangel n. sp., on living leaves of Miconia sp., 
at Niteroy; 

(1} See B. Jan., iqi2, Xo. 11; B. June, 1913, pp. 876-879; B. Oct, 1913, Xo. 1216; 

1913, Ko. 1401; B. Jan., 1914, No. ySjR, Ang.,i9i5,Xos. S59and 861; R. Apr., 1918, 
Xo. 405. 
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7) Cemspom Genifae Rangel, n. sp., on lixTiig leavef^ of Genipa • 
sp. (G. americtina?) at Rio dc Janeiro; 

8) Helnvinthosporium ManihoHs Rangel, n. sp., on living leaves of 
Mamhot Aypi, at S. Joao Neponiuceno (Minas Geracs); 

In 1915 the author described a new genus of hyphomycetes, which he 
called Vellosiella ; so as to avoid confusion with the similarly named genus of 
Scrofulariaceae, he has changed the name of the genus he formed to Mvco 
vellosicUa. 

A description of the species new to science is given in lyatin. 

587 - Fungi of the Philippine Islands.— Yates, H. S ,iu The Philippine journol of Science, 
Section C., BotanVy Vol. XII, No. 6, pp 361 -380. Manila, 1017. 

This paper give>s a list of 78 species of fiuigi collected during recent 
5ears in various districts of the Philippines. Many are new to science and, 
in this case, are accompanied by a desc'ription in Latin. 

It is interesting to note that the genera Meliola and Asterim are par¬ 
ticularly numerous. This may be explained in part by the fact that repre¬ 
sentatives of these two genera are mostly not very remarkable forms which 
may have escaped previous investigators. In the Philippines the Meliokz 
genus includes a larger number of known species than any other genus of 
Ascomycetes, second place in this respect being held by the genus Asterim. 
The list given by the author includes 21 species of Meliola, 17 of which are 
new to science, and 10 species of Asterim, 6 of which are new. 

Among the various fungi enumerated aire: — 

1) Meliola catubigensis n. sp., on leaves of Loranthus; 

2) Asterina collkulosa Speg., on leaves of Eugenia Jamholmia; 

3) AcUnodothis Piperis Syd., on leaves of Piper retrofractum and 
Piper sp.; a fungus very common in .the Philippines; in some places 
practically all the Piper plants are attacked; 

4) Cercospora personata Syd., on leaves of Arachis hypogaea (i); 

5) Hadronema orbiculare Syd., very common on living leaves of 
Querctis sp,; it is one of the few fungi which have only been reported from ■ 
Japan and the Philippines. 

588 - Plants Resistant to Diseases, Pests and Adverse Meteorological Conditions.—See 

No. 519 of this Review, 

sSg - Mineral Antieryptc^amic Compounds Produced in Spain. — See No of this 
Review. 

590 - Comparaison of the Effects of Copper Mixtures and Acid Mixtures on Mildevr 
of the Vine.—‘C apus, .T., in Comptes rcMm des s^ctnee-i ik VAcadimie d^A^rmliwe de 
France, Vol. IV, No. 2, pp. 86-90. Paris, igiB. 

In 1917 the author undertook experiments iu the experiment field of 
Cadillac (Gironde) and the laboratory of the Plant Pathology Station of 
the Department of Gironde, on the comparative effects of the following 
mixtures 


fi) See R, l^Iarch, i()i8, No. 350 [Ed-,] 
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а) basic Bordeaux mixture, according to tbe formula of Mieeardet 
and Gayon, mth 2 % copper sulphate ; 

б ) acid Bordeaux mixture prepared by the Pickering and Sicard 
method, with the same quantity of copper sulphate; 

c) basic Bordeaux mixture, prepared by Pickering’s method, i e., 
•with lime water and 2 % copper sulphate ; 

d) acid Burgundy mixture, prepared by Fonzes-Dtacon’s method; 

5) 2 % neutral Burgundy mixture. 

The results obtained showed the acid and basic mixtures to be equally 
efdcacious against mildew of the vine, but that Tor a period exceeding 20 days 
and during heav}^ rains, basic mixtures retain their efficacy better than 
acid ones. 

591 - Patents for the Control of Diseases and Pests of Plants. — See No. 566 oi this 

592 ~ Pseadom&nsts Triiiei n. sp., Injurious to Wheat in the Punjab. 

Huxchinson, C. M, in Memoirs o; ihfi Depa‘intent of Agriculture in India, Bacferiir 

logical Scries, Vol. i, No. 7, pp. 160-175 -f- 4 Plates. Calcutta, Octo^ber, 1917. 

A bacterial disease of wheat, called locally “ Tannan ’’ or “ Tandu ”, 
has long been known in the Punjab. Its principal characteristics are very 
similar to those described by Rathay (i) and O’G.ara (2) for Dactylis 
^lomerata and Agropywn Smithii respectively. 

The inflorescences and part of the stem are covered with a bright 
primrose yellow slime or gum, forming adherent, sticky layers between the 
glumes and between the stem and sheath. This slime is composed of masses 
of bacteria, and the outer, exposed parts become dry, hard and flaky, and, 
at the same time, turn a deeper yellow. A frequent characteristic of the 
disease, due to obstruction of the growth of the plant by the sticky bacterial 
masses, is the distortion of the stem immediately below the head. 

Although the disease has appeared in the same district (Montgomery) 
of the Punjab ever}?- year since 1908, with the sole exception of 1915, and 
is said to have been biowm there many years earlier, it does not appear to 
be of serious importance at present as it only attacks a very small per¬ 
centage of plants, and only those in soil rendered infertile by bad cultiva¬ 
tion and bad drainage. 

The occurrence of the disease must, however, be carefully and contin¬ 
ually observed to prevent an eventual increase of parasitic activity and 
a wider distribution of the pathogenic agent, although the disease seems at 
present to be limited by natural causes — dry air and high soil tem¬ 
perature — to the only part of India in which it is as yet known. As these 
causes vary only in abnormal seasons, it seems that, in the Punjab, the 
disease would only forrn a serious obstacle to wheat-growing if the irriga¬ 
tion water were applied , unjudiciously, or if a new variety of wheat, more 
subject to attack by the parasite, were introducd. The damage might 
also increase if the bacterium were to acquire higher parasitic power or 
resistance to adverse climatic conditions. 

H) See R Sov., ij:;. Xo 1093. — fa) See R. Feb., 1916, No. 242. {Ed.) 
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The disease may be spread either by bacteria persisting in the soil or 
by those carried on the grain or chaff of the plant; this should be remembered 
when using seed wheat from infected districts. 

The causal bacterium is described in detail under the name of Pseudo¬ 
monas Tritici n. sp. It is probable, as in similar cases, that celworms play 
an important part in spreading or accentuating the disease. 

In the inoculation experiments at Pusa bacterial growth on the 'wheat 
could only be obtained under a bell-jar, which ensured sufficiently moist 
air and the formation of dew on the plant. The rapid growth of the wheat, 
however, not only made it impossible to observe the full effect of the para¬ 
site, but appeared to prevent the characteristic distortion of the stem 
observed in the Punjab fields. 

No positive results were obtained with inoculation of other Grami- 
neae, but considerable bacterial growth was obtained on living onion bulbs. 
Onions were chosen because of the many points of resemblance in the 
morphological, cultural, and physiological characters of the wheat bacillus 
and Ps, Hyacinthi Wakker. The ordon is the plant most closely resembhng 
the hyacinth obtainable in the plains of East India. 

In view of the relatively small percentage of wheat attacked by the 
disease, the only methods of control which need be emphasised for this as 
for other bacterial diseases of plants are good drainage and careful cultiva¬ 
tion. 

593 - Bacterial Blight of Barley. — Jones, I,. R., Johnson, a. G. and reddy, C. S., in the 
Journal of Agnoultural Research, Vol. XI, No. 12, pp. 625-643 -f 2 Figs. - 4 - 4 Plates. 
Washington, D. C., December, i^, 1917. 

This paper describes a bacterial disease of barley {Hordetm spp.) which* 
was first observed in 1912 doing considerable damage to two-row Montana 
barley {H, distichon), and later on common six-row varieties (H. mlgare), at 
Madison, Wis. Since then it has appeared each year in the same district 
and has also been reported from other parts of the United States. 

The disease principally attacks the leaves, where it forms small water- 
soaked areas, which enlarge later into translucent yellowish or brownish 
blotches or stripes. Similar lesions may also appear on the glumes. 

A bacterial exudate may appear on the lesions in the form of tiny, cloud¬ 
ed drops, 'which harden into yellowish resinous granules or form a grayish 
flaky, surface film This exudate and translucency of the infected parts dis¬ 
tinguish the bacterial blight from diseases caused by Helminthosfornm. 
The disease is somewhat similar to those caused by Aplmohacter Rathayii 
E. P. S., A» Agropyri O'Gara, Pseudomonas Avenae Manns, but is ne¬ 
vertheless distinct from each of them. 

The primary lesions may appear very early on the young plants, 
and the secondary lesions when the plants are from 8 to lo inches high. 
Eater the disease develops with increasing rapidity. 

, The disease is very widespread, from the Mississippi Valley to the Paci¬ 
fic coast. It attacks the two row (H, distichon), common six-row {H. 
vtdgare), and etect six-row (K. hexasiichon) barleys. The varieties of these 
three groups are not all equally susceptible to infection; some appear to be 
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naturally immune, but nothing definite can be stated till further work on 
the subject has been carried out 

The pathogenic agent is present in great numbers in the invaded tis¬ 
sues and the exudate. It is a monotrichic bacterium, yellow in culture, which 
the authors believe to be new to science and describe under the name of 
Bacterium translucens. Not only has it been isolated from infected tis¬ 
sues and the exudate, but also from dry leaves, kept throughout the winter, 
and from grain 2 3^ears old. 

Inoculation experiments have shown that the disease may easily be re¬ 
produced in barley b^^ spraying with water containing the bacterium in 
suspension. Negative results w^ere obtained by inoculations of oats, rye, 
wheat, spelt, emmer, einkorn and timothy. The bacterium enters the host 
“through the stomates and intracellular spaces 

Although the bacterium may hibernate in infected leaves there is no 
doubt that diseased grain is the principal factor in spreading the parasite 
and the seat of spring infection. The most efficacious means of control 
known at present consist in avoiding infected seed and in doubtful cases, 
disinfecting it. 

594 - Diseases of Cabbage in the United States. — Harter, e. n. and Jones, E- e., in 
the United States Department of Agriculture^ Farmers^ Bulletin 925, pp. 30-1-13 Figs 
Washington, B. C., January, 1918. 

, After observations on the spread of diseases of cabbages and other cul¬ 
tivated Cruciferae and the methods of controlling them, the author 
describes the most important of these diseases, nearly all of which are 
caused by vegetable parasites. They are: — 

1) Clubroot (clubfoot, finger and toe), caused by Plasmodiophora 
Brassicae Wor.; 

2) root-knot {Heterodera mdicicola [Greef] Miill.); 

3) black-rot (brown-rot, stem-rot, dry-rot) caused by Bacterium 
campestre (Pammel) Erw, Sm.; 

4) yellows (yellow-sides, wilt, dry-rot), caused by Fusarium congluti- 
nans Wollenw.; 

5) black-leg (foot-rot, wilt), a disease caused by Phomalingam (Tode) 
Desmax.; 

6) soft-rot, caused by soft-rot bacteria, of which Bacillus carotovo- 
rus Jones is a typical example ; 

7) root-rot (Wilt), a disease of non-bacterial origin caused by asph3?xia 
of the plant due to stagnant water; 

8) malnutrition, a disease due to excess of chemical fertilisers and a 
deficiency of humus in the soil; 

9) downy mildew {Peronospora parasitica [Pers.] De By.); 

10) white-rust [Albugo Candida [Pers.] Ktz. « Cystopus can^didus 
[Pers.] l^v.); 

ri) drop (Scleroiinia Libertiana Buck.) ; 

12) spot disease of cauliflower, a new disease caused by a bacterium 
which appears to attack only Bmssica oUracea and B. oleracea L Botryiis; 

13) black leaf-spot (black mould); the most common form of thi^; 

[5®M94] 
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disease is caused by AUernaria Brassicae (Berk.) Sass., but otber related fungi 
may cause similar leaf-spotting, and yet others may contribute to moulding 
the plants in storage deposits ; 

14) powdery mildew {Erysiphe Polygoni D. C.); 

15) damping-off, a disease which chiefly attacks young plants in 
seed-beds, and which may be caused by several species of fungi. 

595 “ Pseudomonas seminum n. sp., a Bacterium Injurious to Peas, in England. 
— Cayley, Dorothy M., in The Jouvnal of Agncultwal Science, VoL VIII, Pt. 4, 
pp. 461-479 4 - Plates IV-VII. Cambridge, 1917. 

Crops of Pisum sativum grown near the John Innes Horticnltural In- 
stitut on, Merton, Surrey, are badly damaged by a bacteriosis which, hav¬ 
ing appeared in a particularly serious form from rpio to 1912, was found 
later in othgr districts in the south of England. The same disease was found 
in 1915 on peas from Sleaford, Eincoln. An es;amination of samples from 
various districts showed that this bacteriosis tends to spread more and 
more. 

The author proposes to call the bacterium, wh'ch has not yet been de¬ 
scribed', Pseudomonas seminum, and gives details of its morphology and 
biology. 

The chief characteristic of the disease is that it occurs within the seed, 
discolouring the centre of each cotyledon. External examination does not 
show if the seed is diseased or not. The bacteria cannot penetrate the ripe 
tissues, so that infection, found only in the lesions of the very young tis¬ 
sues, takes place long before it is shown by discolouration of the tissues. 

The bacteria is found in all parts of the plant except the vessels, in 
which it has never been observed. It has been isolated from the interior of 
both the dry and fresh seed, from the stem and the pod. It has never been 
seen to pass the micropyle although, in one case, it was found in the space 
between the cotyledons and the young embryo. 

All varieties of table peas seem more or less subject to the disease. The 
most resistant variety is Sutton’s Improved Petit Pois, which when sown 
in infected soil, produced 49 to 50 % of sound plants, the seeds of which; 
sown in the same soil the following year, produced 50 % of sound plants. 
The Duke of Albany and 'Nee Plus Ultra varieties are very subject to 
the disease, the. number of healthy plants in the first variety was, at the 
most, 14 to 15 %< and cultivation of the second at Merton for Mmdelian 
experiments had to be stopped because of its great susceptibility. Tall, early 
varieties are much less attacked than late ones ; this appears to be due to 
their less succulent vegetative apparatus, and their more rapid growth, 
which allows them to become sufficiently mature before external conditions 
determine a rapid development of the bacteria. 

The author examined many varieties of early peas grown at Wisley 
in 1915. All the plants were nearly ripe. One variety only showed the 
typical discolouration of the cotyledons, although, judging by the exter¬ 
nal appearance, there were many doubtful cases. A row of Duke of Albany 
grown in an adjacent plot; but in a much more advanced stage of deyelop- 

[5#4.S»53 
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ment showed the t3^pical discoloured area in the centre of the cotyledons. 
Infection was more marked at Merton than at Wisley, where it was probably 
introduced by seed. 

Of the dwarf, succulent early varieties, Chelsea Gem and Little Mar¬ 
vel, and, of the later types, Nec Pius Ultra and Duke of Albany, are especi¬ 
ally subject to the disease. 

The bacteriosis does not stop germination, but, in serious cases, it 
delays the growth of the plant by killing the whole main stem and prevent¬ 
ing the development of lateral shoots. 

So far no means of controlling the disease are known. As precautions 
may be recommended crop rotation, early seed, drainage, a sufficiency of 
lime in the soil, elimination of seed from diseased plants. Infected plants 
and their props should be burnt as soon as the harvest is gathered. Partial 
sterilisation is of no use, and involves too much work and excessive expense. 
Special care should be taken to dean thoroughly all tools used in infected 
soil so that the disease may not be spread by them. 

596- VerticiHium albo^atrum a Hyphomycete Causing ^‘Vissnes Juka’* 
(Wilt) of Cucumber in Sweden. — Einufors Thore, in Kungi, Lmdtbruks Aka- 
demiens Handlmgar och Tidskrift, Year EVII, Nos. 7-8, pp. 627-636 -f 3 Figs. Stock¬ 
holm, 1917. 

In 1916, in a field of cucumbers at Ballersta, Sodennanland, plants 
wbich were sound and strong till the end of July, were attacked by wilt, 
of which the majority died. A microscopical examination of the infested 
material showed the existence within the stem tissues of masses of mycelium 
which more or less completely closed up the vessels, thus preventing the pas¬ 
sage of the water from the roots. 'While the host lives the parasitic my¬ 
celium is restricted to the vascular bundles, and only invades the surround¬ 
ing tissues after the death of the plant. 

In crdtures made from infested material 3 fungi were identified : — 
i) VerticiHium albo-airum ; 2) Ascochyta Cucumis',^ Fusarium niveum (?) in 
one case only and even then it was not possible to isolate it. 

The following results were obtained from infection experiments, in 
which Fusarium sclerotioides and F. redolens var. angustius were used in place 
of the allied Fusarium species which could, not be isolated from the 
material:— 

1) Ascochyta Cucumis produces in the cucumber spots on the leaf, but 
no wilt; 

2) Fusarium sclerotioides and F. redolens var. angustius, do not cause 
wilt, but, in c^ain cases, may give rise to a kind of stem-rot; 

3) VerticiHium albo-atrum is the only and the real specific agent of 
wilt; its hyphae easily enter the living tissues of both mature and young 
plants, and develop in large number in the vessels, which they stop up more 
or less completely. 

Up to the present, apart from Ballersta, the disease has been reported 
feom the districts of Stockholm, Nykoping, Vastmanland and Otrebro. 
T^ugh t^e damage done is slight the possitality of further, more extensive 
infection, calls for a study of the methods of control, 

[sss-s»s] 
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The author suggests, in the first place, the uprooting and destruction 
of diseased plants, care being taken to remove all the soil with which such 
plants may have been in contact. Dead plants left in the field rapidly 
become seats of infection. In infected districts neither cucumbers 
nor potatoes should be grown for several years. The soil should be 
disinfected. The author believes that for this purpose good results could 
be obtained with formalin; test.s vdth 2 % potassium permanganate 
solutions bad no effect. 

597 - On“ Verde-secco” of Fruit Trees in Apulia, Italy. — vivAREtti, i,., iu La Pro- 
paganda Agricola^ Scries 2, Year X, KTo. 5, pp. 51-55. Bari, March 15,1918. 

In Apulia the name verde-secco'' is given to a serious disease by 
which many woody plants (almond, olive, apricot, myrobalan, and peach 
trees, etc.) pass with great rapidity from a state of normal and flourishing 
development to a very grave disorder followed by death. First the leaves 
dry up, then the smallest twigs, then the branches, and,finally, the trunk 
itself. 

Field observations and experiments carried out by the author in dif¬ 
ferent parts of Apulia (Andria, Canosa, Barletta, Casamassima, Trdni, 
Molfetta), showed no plant or insect parasites in the epigeal part of the plant, 
but proved the root system of all, or nearly all the plants killed byverde- 
secco to be attacked by a rot caused by Rosellinia necatrix. The disease 
is favoured by certain conditions, such as heavy and impermeable soil, 
prolonged stagnation of rain water, badly executed plantation, the custom 
of digging, at the foot of the plant, a central hole to receive water instead of 
a circular ditch in proportion to the foliage, the re-planting of trees in the 
place of those recently killed by the rot. 

According to the author, a plant the root system of which is seriously 
affected by the rot, has difficulty in maintaining the balance necessary to 
the complex working of its vegetative organs, and when by a sudden, high 
rise in temperature, especially dxtring fine days, transpiration is considerable, 
it cannot counterbalance it by an equal intensity of root absorption and dies. 
By allowing the plant to develop its root system well and to keep it healthy 
the damage described alDOve would certainly be avoided. 

598 - Moxiiliu sp., the Cause of a Specific Guminosis of the Apricot Tree, in 

Italy, - l^EOniON, V., in Rondiconti della Reale Acaademia dei Lintei, Classe di Science 
fisichCj matemafiche e naiurali, Series V, ist, Half-Year 1917, Vol. XXVT, Pt. 12, 
pp. 637-611. lioiiie, xc)X7, 

In Emilia apricot growing is seriously threatened by a form of gummo- 
sis, which, already noted incidentally by Beijeetnck and Eriksson, had 
been reported by Eaes as very injurious to apricot trees in Valais, Swit¬ 
zerland, and by Chiereot and Massonnat to those of the Rhone dis¬ 
trict (i). 

The disease is caused by a conidial form {Monilid) of a S clerothiia which, 
according to the author, would correspond to Scl. laxa if the differential 
characters observed by Adbrhoed and Ruheand were sufficient to distin- 


(I) Seei#. Oct., 1915 ,No. 1098 . {hd.) 
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guish this parasite from Scl. cinerea. The most significant character is the 
absolute restriction of parasitism to the apricot tree, which is also observed 
ill the Emiiian orchards. 

The first signs of infection occur during flowering ; some of the flowers 
fade and dry up, but do not drop. Eater, when the leafy shoots are longer, 
the wilt suddenly attacks, from one day to another, the buds corres¬ 
ponding to these flowers. Above the point of insertion of these buds, 
sometimes at a distance of a few nodes, especially during rainy seasons, 
a gummy stream of transparent drops is noticed flowing from the cracks 
of the bark and forming lumps more or less large in size. A more con¬ 
siderable gummosis is observed on the adult branches and even on the trunk 
corresponding to a faded adventitious floral bud. The infection of the 
growing fruit is very limited; most frequently fruit is infected which has 
grown in contact with a mummified flower spotted with gum. 

The rapid spread of infection which may occur seems to correspond to 
an earty and rather long flowering period during which insects, by visit¬ 
ing infected flowers, carry conidia of Monilia and spreaH disease by visit¬ 
ing sound flowers. 

This disease must be controlled by systematically destro^ng the para¬ 
site's hibernation quarters. It is not sufficient to burn the mummified 
fruit, which may easily be found and collected in winter ; it is against 
the blisters formed by the fungus hibernating under the. remains of 
flowers, on the twigs killed by the disease, and the fragments of bark 
covering the cankers of the adult branches and trunk that measures must 
be taken. It is easily suppressed by careful pruning when vegetation 
starts and the localised injuries on the tree can be seen without difficulty, 
so that the tree may be cured before the winter period of rest. The 
cankers heal normally, and infection in them is limited to the more or 
less fragmentary remains of bark, which may easily be removed by 
superficial scraping. 

599 - Treatment of Pusicladiam pirinum var. Eriobotryae, Injurious to the 
Japanese Medlar Tree.— S.\vastano,E., in R. Stastonc spmmentals di Agrumlcolfura 
* c FfnilicnlHira in Acinale, Bolleftinoj No. 29, pp. 6 2 Acireak, 1917. 

In the east of Sicily a disease called “ brusoiie " by the author, who has 
observed it for 8 years, is developing with increasing vinilence on the 
branches, leavp and fruit of the Japanese medlar tree (Erioboirya 
japonica). It is caused by Fusicladimn pinnum (Eib.) Euck. var. 
Eriobottyae Seal. 

' On the medlars is observed a small, blackish spot, which gradually 
increases. ^ The attack of the parasite may begin in December and 
continue till February or March., 

If the fruit is attacked dinring the first stage of its development it be¬ 
comes deformed, and shrivels, the spot prows, and the friut dries up and be¬ 
comes munmified If attacked during ripening, this stage remains im- 
peifect. The infected branches are twisted, stunted, spotted with black, 
and with irregular, shrunken leaves; they fade and dry up from year to 
year.' ■ . 
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Those trees which have the largest and sweetest fruit are most subject 
to attack by the fungus. ^ 

, The author's experiments on winter treatment showed the effica¬ 
ciousness of spraying with lime-sulphur mixture made according to the 
formula of the Stazione di Agrumicoltura " (lime, 2 lb.; sulphur, 4 lb., 
water, 2 galL). The mixture should be applied in 12 % strength, at the 
most 14 %, in December, when all the flowers have fallen, and in January. 

The trees to be treated should be pruned in August, during the resting 
period, so as to remove the branches, in which the parasite passes the sum¬ 
mer, and to give strength to the tree. The pruned branches should 
be burnt at once. It would be well to undertake experiments to prove 
whether 6 % sprayings in summer to destroy the parasite in the branches 
would be advisable. 

6og- The Tumours of the Cluster 9m(Pittus Pinaster ), inFrance,— dc prenoy, j., 

in Comptes rendns des seances de VAcademie desSciences^ Vol. cmXVI,N'o. 8,pp. 355-356. 

Paris, February 35, 1918. 

The cluster pines of the Arcachoii forests have many tumours on theri 
stems and roots. On the one year stems the tumours are cankerous and 
exude abundant resin which flows down the stem. The old tumours may 
close and form lumps appearing as knots, more or less resinous on the 
surface. 

After''describing the structure of the tumours, the author draws at¬ 
tention to the masses of bacteria found in the diseased tissues. A very fine 
mycelium, which often lives on the surface of the resin exuded, may enter 
the cankerous tissues by the parts rendered resinous by the bacteria* 
This mycelium, however, is only an adventitious organism. 

The author isolated the bacteria observed in the infected tissues. 
After 3 days at 12^ C. when the tumours were one year old, and after 
5 days when the tumours were older, cultures made with, the tissues of the 
stem tumours develop very dense, gre3dsh colonies, forming a slight veil 
over the surface of the agar, which they liquefy. The mycelium from the 
resin often grows in tubes at the end of 8 days, forming whitish colonies, 
quite distinct from those of the bacteria. At the end of 8 days cultures made 
with the tissues of the root tumours develop white colonies which become 
very dense and thick and grow on, or just below, the surface, without 
liquefying the agar. 

Under the microscope the bacterial colonies from the stem appear to 
be composed of bacteria resembling those observed in the stem tumours. 
The colonies from the roots are composed of much larger bacteria than those 
from the stem and resemble those of the root tumours. 

The stem and root tumours of Pinus Pinaster appear to be due to two 
(hfferent bacteria, the characters of which the author will publish later. The 
bacterial tumours of the stem of the cluster pine differ from those of the 
Aleppo pine which have long been known. 
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601 - Phyllacifma suffuHa^ an Aseomycete Injurions to Common Oak, in Spain. 

— R.OBIIEDO, ly. H., in El CulUvadof Moderm, Year VIII, No. 3, p. 12. Barcelona, 191S. 

Vox some time Phyllactinia sttffuUa has been spreading in the planta¬ 
tions of common oak in Galicia, depreciating the value of the tree for the 
various uses to which it is put. 

As a preventative measure, to lessen the intensity of the disease dur¬ 
ing the following 3^ear, it is advisable to burn the infected fallen leaves in 
autumn, an operation which must be carried out simultaneously in all the 
neighbouring oak plantations. Sulphur treatment should also be carried out 
when the young shoots are about 4 inches long. This treatment should 
be carried out in dry weather and repeated 20 days or a month later if the 
white spots of the disease continue to appear on the leaves. The treat¬ 
ment costs about 2d, for an average sized tree and 4 ^ for a large tree. 

Observations and experiments show that trees which are not pruned 
are not attacked by the fungits, that those pruned a little, are attacked 
slightly, and that those w’hich are excessively pruned are badly attacked. 
Quercm palustris and Q. rubra var, ammcam are the varieties most resistant 
to the fungus. 

INJURIOUS INSECTS AND OTHER TOWER ANIMALS. 

602 - Biological Observations on some Coleoptera 0! the Department of Herault, 

France (i). — I^ichtenstein, J. I#., ia the BlilUtin de la SociH& entomologique de Ftmce, 

No. 4, pp. 91-95. Paris, 1918. 

Special mention should be made of— 

Anihaxia aundenta Fabn —An insect found on the elm, and, according 
to CAmpon, especially on the small trunks of young, dead elms. Never¬ 
theless in April the author found several specimens of this Anihaxia, 
which seems very rare in the Department of Herault, on young branches of 
Salix alba, 

A, mama L. — Common on the elm and also known to occur on certain 
other trees, has not previously been reported on Rhamnus Alatmim (bar¬ 
ren privet) on the branches of w^hich the author found it in June and July. 

Scohicia chevrieri Villa. —Not rare on branches of fig trees, this insect 
is also a host of branches of vine and barren privet. 

Stromatium fulvum Villers. — The author received from the province 
of Constantine, x 4 lgeria, branches of cork-oak containing larvae of this spe¬ 
cies which, in the Department of Herault, develop on young elm. He ob¬ 
tained adult insects after 5 to 6 years (according to Mayet the larval state 
may last for 15 years.) In some bits 0! branch, about 5 inches long, several 
larvae had developed, hollowing wide galleries throughout the sap-wood, 
which were so filled with excreta that they were almost as hard as the wood. 
Although this insect is common in cork-oak forests, it does little damage. 

Exocmtrus pmcUpmnis Muls. — In Languedoc its larvae are found 
Under the bark of white willow and elm. 


• ’' 4} ike M. 191S, No. 366. 
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Hyksims vitlafm loafer, and Scolytus multkimtns Marsli. — These 
two insects of young elms also attack branches of Rhanums Alaternus L., 
hollowing their galleries tinder the bark, where Sc. muUistriatm is attacked 
by two braconidac a speciCvS of Ecphylus which will be described shortly, 
and Dendmoicr protuherans. liyL mttalm continually beais on its sides 
numerous mites not yet determined. 

RhyHdodcm plicatus Oliv. — According to BED:en this insect lives at 
the foot of Reseda lutea. It also seems to attack Cruciferae; the author found 
one eating a leaf of Diplotam temifolia in April, and another on cultivat¬ 
ed cabbage. 

Derolomus dimmeropis Fabr.—Abundant on specimens of Chanmrops 
humilis, cultivated at Montpellier, particularly in the Botanical Garden. 
According to Pi$RRis the egg is doubtless laid in the ovaries, but the author 
has only observed this insect on the male flowers of the palm. 

Chocrorrhinus squalidus Fairm. — Perris reported it on elm and the 
fig-tree. The author found it in small numbers on the dead part of a fig- 
tree trunk which had been invaded by ants [Cremastogaster scutellaris); 
this insect is, however, by no means myrmecophagous; when it established 
>self in the trunk the ants had already left it. 

Eremotes pimctatulus Boh. — Dead ash wood, in which the author found 
larvae, pupae and adults, may serve as food to this insect which has already 
been observed on several species of trees. 

Mononyclms punctmi-album Herbst. — It is very common at Montpel¬ 
lier on Iris Pseudaconis and J. foeiidissima; the author knows, in rather 
dry soil, several of the latter, the fruit of which are eaten by the insect each 
year. He found large numbers of the Mononrychus on different cultivated 
varieties of L germmiica and L florMtina. 

603 - Perezia legeri n. sp., a Protozoan Parasite of the Larvae of the Large 
White Cabbage Moth (Pierishrassicae) (i).—pAirLor, a. in Comptes midub des 
stances dc la SocidC dc Btoloyie, Vol. I,XXXI, No. 4, pp. 187-18() -f i Fig. Paris 

This paper describes a new microsporidion temporarily placed in the 
genus Perezia under the name of P. legeri n. sp. if 

It is found especially in the adipose tissue of the larva of Pieris hras- 
sicae and in some of the giant cells of its blood. In the rather rare cases of 
generalised infection the spores of the protozoon are found in all the tissues 
of the larva of the insect, 

604 - Lepiicorisa varicorniSf a Weevil Injurious to Riee in Assam. — Repori 
of the A^midtural Department, Assam, for the Year ending the ^oth June, 1917, pP 5 - 
Shalloug, 1917 

At Jaintix Perganas and the Kaximgaryfarmin Sylhei, Leptocorisa va- 
ricornis (rice bug) has done considerable damage to rice. The early varieties 
suffered most The results of the experimental harvest showed the loss to 
amount to 90 % of the normal yield. 

605 - Experiments en the Disinfection of Dwarf Beans Infested with Acaathosce^ 
tides obiectus and Spermopbagus snbfasciaius. — pantanelli, e., in 
he Siaztom spermmtak agram itahsne, Yol. E, Pt. 11-12, pp. 591-609. Modeaa, 1917. 

Part of a consignment of dwarf beans imported from Brazil in May, 
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1917, on arrival in Italy, was found to be already slightly infested with 
Acanthoscelides ohtectus (i), and much more seriously by another weevil 
Spermophagus suhfasoiatus {sssSperm. mascidas), peculiar to South America 
and hitherto met with only once in Europe (Paris), where it did not 
increase. 

The author undertook experiments on the disinfection of the seed and 
the store-houses. He ascertained that to cause the certain death of the 
adult insects in the seeds, each hundredweight of dried beans should be 
treated for 48 hours with fumes given off by either 50 gm. of carbon bi-^ 
sulphide, by about 50 cc. of carbon tetrachloride (= 81.54 gm.) or by 
0.5 gm. of potassium cyanide. The germinating power of the seeds is more 
affected by the bisulphide than by the tetrachloride, but is not affected 
at all by the potassium cyanide. 

The store-houses may be satisfactorily disinfected by spraying with 
an emulsion of tar oil. 

Among the preparations tested the author recommends “lysol'*, 
made by Schiilke and Mayr, “ cresosol made by the Society for the distil¬ 
lation of tar (Societa Distillerie Catrame), creselion ” made by Carlo 
Elba, and “ creoline prepared by G. Pearson. 

Experiments mde in October on Ac. ohtectus and Sperm, sub-fascia- 
at temperatures of from 12 to 150C., showed that, to kill completely 
adult insects within the seeds the following proportions are needed : — 


creoline. 7 volumes in 100 volumes of water 

creselion. 6 « 3» . h 

cresosol. 

lysol. 4 A » » » B 


606 - Observations on Acanthoscelides abtectas (Bean Weevil), in Italy, — 

RAZ 35 AUTI, A , in Bolleitino del Laboratorio dt Zjologia generate e agana della R. Sctiola sti- 
periore d'Agricolturain Foriicit Vol. XII, pp. 94-122 -{- 16 Figs. Portici, 1917. 

Very little work has been done on the presence of Acanthoscelides obtec- 
ius Say (“ tonchio del fagiuolo ”) and the damage it does to runner and 
dwarfi beans, although this insect has been known in the country for about 
20 years. The present investigations were, therefore, undertaken in an at¬ 
tempt to learn more about the " bean weevil ” 

A list of the synonyms of the insect is followed by a morphological and 
biolo^cal description. According to some workers the insect is a native of 
Persia or Armenia, according to others of Northern America, andis so widely 
distributed geographically that it may almost be considered cosmopolitan. 
Sharp reports it from the following districts: —North America to the east of 
the Roc^ Mountains, Mexico, Guatemala, Nicaragua, the Antilles, and the 
Argentine (Buenos-Aires). It is also found in Australia, the Azores Islands 
»d the Canary Islands. In Europe, according to the author, A. obtectus 
is known in England, Erance and Italy. Bertolini reports it from the Alpes 
Maritimes and the Mediterranean district; MinA Paeumbo reports it from 
C 5 enoa,Napks and from Sicily (Palermo, Castelbuono). According to informa- 

(i) SeeKo. 606 of tbis Retdm. (^i.) 
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tion received by the author, Luigiont found it in 1913 in the Valtournanche 
valleys and S11.VRSTRI at Acerra (Caserta) and Lower Nocera (Salerno), 
where it did great damage to dwarf beans. In Tuscany the weevil is well 
known in the provinces of Florence, Leghorn, Lucca and Pisa, and the other 
provinces are not free. The large province of Pisa is particularly badly in¬ 
fested. 

In the larval stage the insects prefer the seed of the numerous varie¬ 
ties of dwarf bean {Phaseolus vulgaris), and scarlet runner [Ph, midtifioyus). 
In Tuscany the larger white varieties sufer most {“ fagiuoli pisani or 
“ fagiuoli di S. Michele or premici *') as well as elongated beans pinoli'' 
or piroli; but the small varieties (*' tondini *') are less attacked. 

In the absence of dwarf beans, however, the weevil may attack cow-pea 
(DoUchos mclanophthalmus), heaii {Vicia Faba), common vetch (Vidasaliva), 
white lupin {Lupinus albus), chickling-vetch {Lathyvus sativus), and garden 
pea {Pisum sativum). The author observed in artificial breeding that in 
exceptional cases the insect will adapt itself to maize. 

A single bean seed may be attacked by 25 larvae in one generation, and 
the generations succeed each other very rapidly. The cotyledons become a 
mass of debris of no value as food. Even when infestation is slight the 
beans suffer heavily. It frequently happens that the beans cannot be sold 
and have to be thrown away or given to animals. In the province of Pisa 
and other districts the damage has been so heavy that some farmers have 
had to give up growing dwarf beans. 

From a point of view of reproduction even, beans attacked by the weevil 
cannot be used as seed. An experiment, carried out by the author in 
the spring of 1917 with dwarf beans gave the following results :— 


Condition of dwarf beans 

. 

I 

Number 
of beans 
sown 

Number 
of beans 
germinated 

Percentage 

of 

germination 

Not attacked. 

! 

50 

42 

S4% 

^ / X generation .. 


50 


44 " 

1 2 generations. ....... 


50 

24 j 

48 » 

«3 » . 


50 

10 ! 

20 -1 

^ * ” . 

1 ■! » . 


50 

CO 1 

3 i 

0 

6 h 

0 ij 


Percentage ol tmattacked beans which, germinated. 84 % 

Percentage of beans attacked by the weevil which germinated ... 23.6 % 

Percentage of beans attacked by the weevil which were destroyed - 76.4 % 


Moreover, plants from'*seed attacked by the insect are much le^ re- 
sistant and subject to disease, besides giving a much lower yield of inferior 
quality. 

A. oUectus has an efficacious enemy in the mite Peiiculoides wntri- 
cosfts (Ne-^.), but, to, the authcnr’s knowledge, it has in Italy no natural 
enemy among the insects. The mite mostly attacks the newly-hatched, 
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larvae, but may also attack adult larvae and pupae, although their sur¬ 
roundings make this more difficult. The eggs themselves are sought for by 
the mite, which eats their contents. It must, hower^r, be pointed out 
that if the action of this Pediculoides is really useful, it may, during the 
transport and handling of infested seed, attach itself to the skin of those who 
manipulate the beans and cause more or less serious pathological troubles. 

The artificial method of control most widely recommended in America 
is based on the use of bisulphide of carbon fumigations when the adults of 
the first and second generations appear, in the same manner and proportions 
as those required for wheat ox other cereals. Another method, which the 
author found much more preferable for dwarf beans grown for food, is to put 
the beans attacked in an oven or drying room at a temperature of 
about 600C. 

607 ~ Hypoihenemus riichiei n, sp., a New Seolytid Injurious to Dried Sweet 

Potaioes in Jamaica. — Sampson, Winn. in the BuUetin of Entomological Research, 

Vol. VIII, Pt. 3-4, p. 295. Eondon, February, 1918. 

The paper gives a morphological description of the scolyi:id Hyfothe- 
nemus riichiei n. sp., found hy Mr. A. H. Ritchie, Government Entomolo¬ 
gist for Jamaica. 

The beetle causes serious damage to dried sweet potato chips. It is 
not yet known whether it attacks other products. 

608 - A New Weevil Pest of Sweet Potatoes in Jamaica. — imirshall, guy, a. k., in the 

Bulletin of Entomological Researchf, Vol. VIII, Pt. 3-4, pp. 269-272 -}- i Fig. London, 

Febmary, 1918. 

The Imperial Bureau of Entomology recently received from Mr. A. 
H. Ritchie, Government Entomologist in Jamaica, specimens of a weevil 
which had caused serious injury to tubers of sweet potato. The insect, 
which belongs to the sub-family Cryptorrhynchime is a species new to science 
and is described under the name of Palaeopus costicollis. 

According to Mr. Ritchie the damage done by this weevil to sweet 
potatqfs is similar to that done by Euscepes batatae Waterh., common in 
the West Indies and known there as “ scarabee As these two insects 
may easily be confused by untrained observers, Mr. Ritchie considers it 
very probable that daimage attributed to E, batatae has been caused by 
P. costicollis. 

The author found in the British Museum two other specimens of the 
genus Palaeopus^ one from St. Vincent and the other from Grenada. They 
are specifically distinct from the Jamaican species and from each other, 
and, as their habits are probably similar to those of P. costicollis, the 
author describes them in his paper under the names of P. grenadensis 
n. sp. (weevil from Grenada), B.tid P. subgranulahis n. sp. (weevil from 
St. Vincent). * 

609 - Insect Parasites of the faeao Tree and other Cultivated Plants in Sao Thome. 

'— I>s SCABRA, A. F., in Mimoires public par la SocUU poriugaise des Sciences natitrelles, 
* Vol. in, Ft., 1, pp. 1-28 -f 24 Figs. 4 - I Plate, Eisbon, 1917. 

With the help of material obtained from various parts of Sao Thome 
the author has collected in his paper a series of observations on the insect 
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parasites of cultivated plants in the island. The study pays particular 
attention to scale insects. 

1. — A morphological description is given of a ooccid which, with due 
reservation, the author identi&es as Aspidiotustrilobitiformis Oxeen. This 
species shows preference for cacao leaves, and is found ranged with great 
regularity along the main veins; the females are relatively rare on the upper 
surface, whereas, on the lower surface, the males are ve\^ rare. 

• According to information supplied by the director of the Perserveranga 
farm, the damage caused by the iiisect is of less importance than that caused 
by certain cryptogamic diseases. The effect is first seen at the ends of the 
branches,whichgradnally dry up, so that, in two or three months, the plant 
loses all its leaves. Sometimes cutting the branches attacked prevents the 
development of the parasite, but this is not always the case and infestation 
spreads with great rapidity. The cut branches should be destroyed imme¬ 
diately near the tree. 

The bailif of the Bindd farm states that trees from four to six years old 
suffer most. The attacks of the coccid assume great importance on the 
Uba Budo farm; production there is almost nil. 

Spraying with petroleum emulsion and other insecticides has been at¬ 
tempted, but its practical use is very difficult on account of the thick vegeta¬ 
tion of the island which sometimes makes access to the plants impossible. 
Good results are hoped for from the propagation of fungoid parasites of the 
scale; experiments on this subject have already been made. 

13 . The coccid Lecanium viride has been reported in the island, from 
specimens received from Peserveran^a farm, as a serious parasite of 
coffee ; it is accompanied by its greatest natural enemy, Cephalosporium 
Lecanii Zimm. As this latter is fairly common in Sao Thom6, the author 
believes that, considering the very favourable climate, it would be easy to 
propagate it on a large scale. Experiments in the cultivation of this fungus 
have already been made in the island. The presence of this Cephalosporium 
may explain why a coffeb plantation on the Perseveran9a farm which was 
severely attacked by the coccid in October, 1916, did not suffer serious 
damage. The fungus may be best disseminated by the method used in 
Ceylon, by which leaves bearing coccids attacked hy the parasite are in¬ 
troduced into the plantations where Cephalosporium is non-existent or 
very fare; these leaves may be pinned on to those of plants to be protected 
against the attacks of the insect. 

III. — A third note is confined to Aspidiotus ariimladus Morgan and 
Asp. palmae Morgan and Cockerell, neither of 'which occur in large numbers 
in the island but live at the expense of many wild and cultivated plants 
(coffee, Ficus sp. ?, Carica Papaya). One of the wild plants particularly at¬ 
tacked'by Asp. articulatus is an orchid, locally ca)led “ herba pega pega 
wMch has been identified as Megaclinmm falcatum. 

Asp. palmae is very abundant on the Uba Budo and Perseveranga 
farms on C. Papaya and on Ficus sp. ? It is also found on many other 
native plants, but rarely on the cacao tree. 
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IV. — Lecanium nigrum Kictneris another parasite of coffee in the 
island, and is also very common on the large leaves of Ficus sp, ? (Per- 
ceveran§a farm). The young larvae in particular are attacked by a fungus. 
The dimensions, shape and colour of this species vary; on the leaves attacked 
by it the author found a large number of specimens of Asp, trilobiformis and 
Diaspis sp. 

V. — Among the most abundant parasites of coffee at Sao Thome is 
the coccid OrtJiezia insignis (Douglas), which also attacks other plants. The 
author received from the Perseveranca farm leaves completely covered with 
this insect which, according to the reports received, attacks in a general way 
the young buds, branches and stem, but seems to prefer the terminal bud of 
the plant. The coccid is found both on the upper and lower side of the leaf ; 
sometimes it is found round the edge of the leaf. The branches attacked by 
the scale which were sent to the author for examination were found to be 
almost covered with a fungus {Capnodium Coffeae ?) the importance of which 
in Sao Thome may be compared with that of Capn. Citri in Europe ; the 
damage done when it attacks the young buds is well known. 0 , insignis, 
then, is a parasite dangerous, not only on account of the damage it does itself, 
but also because its secretions may form a favourable medium for the 
development of the fungus. 

VI. — White ants are considered very injurious, especially in old cacao 
plantations. In a climate such as that of the island consideration must be 
given not only to the consequences to the plant itself of the galleries made 
by the ants, but also to the fact that the open galleries in the trunks, roots, 
or even the soil, prepare the way for numerous cryptogamic diseases. 

Through the research of Prof. E. Sii^?3stri sis species of white ants are 
knowm in £ao Thome, and seven in Princes" Island. The first specimens sent 
from Sao Thom 4 and examined by the author belonged to Neotermes gestri 
F. Siivestri, known locally as '‘Salale""; numerous specimens qjf this species 
were sent from Binda in June, 1916. Another variety from the same 
locality, of which only very few specimens were received belonged to 
the s. sp. fheobromae Dens, of Microcerotermes parvus Hav. It is known 
in the island by the name of formiga branca N, gestri is one of the 
greatest pests of the cacao plantations at Uba Budo. The infested plants 
are said to revive if cut at the base so long as they are not attacked by 
disease. At S. Joao dos Angolares, N, gestri also attacks old plantations, 
entering the trunks by badlj^ closed pruning cuts. 

In August, 1916, the author received the first notice of damage done by 
N , gesiris as being of great importance in the occurrence of cryptogamic di¬ 
seases. The old plants suffered most, especially those with broken branches 
which had not been carefully treated with protective substances. Accord¬ 
ing to the author the insect always enters the trunks in the upper part, but 
the nests are always underground. The bailif of the Binda farm also ob¬ 
served that the insect enters the trunk in the upper part and shows a ten¬ 
dency to descend, never to ascend the branches. This observation may be 
of vilue in controlling the pest. 
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610 - The Most Common Deformities Caused by Animals on Fruit Trees in Sicily.— db- 

StbfanIjT., iwAnmli della R. Stazionc di Agfumicoltura e FrutticoUtira, Acireale, Vol, IV, 
pp. 147-170 -h I Plate. Acireale, 1917. 

The aim of the paper tinder review is to draw attention to the numer¬ 
ous and complex deformities of animal origin of which horticulturists 
ignore the cause. Insects and other invertebrates (arachnida, worms) are 
the causes of these deformities. They belong chiefly to the hemiptera, and, 
more especially, to the aphids, and, in decreasing order of importance, to 
the diptera, with the family of Cecidomyidae, the lepidoptera, with 4 repre¬ 
sentatives, the coleoptera, with 2, the hymenoptera and neuroptera, with 
only one representative. The greater part of the species causing defor¬ 
mities on fruit trees, however, belong to the arachnida, especially the mites, 
which’form the family of Eriophyidae and certain species of nematodes, 
belonging to the family of anguillulidae. 

In order to draw up a guide by which tree growers may recognise de¬ 
formities caused by animals, the author gives a brief morphological descrip¬ 
tions of such injuries most common in Sicily, together with an indication 
of the specific agent, 

611 Oleihreuies varfeg^aaa, a Microlepidopteron Injurious to Fruit Trees, 

in Italy# — Sarra,A., iu the BolletUno del Laboratorio di Zoologia generate e agrana della 
R. Scuola superiore d'AgricoUura in Porticij Vol. XII, pp. 175-187. Portici, 1918. 

The species described exists in central and southern Europe, lyivonia, 
Finland, vSweden, and Asia Minor. A morphological description is given of 
the egg, larva, and pupa, followed by the biology of the perfect insect and 
the larva. 

In the districts of Santeramo Colle (Apulia) and Mat era (Basilicata), 
the larva lives on the common medlar, almond, mahaleb cherry, plum, apri¬ 
cot, and apple trees. The author found it from March 15 to April 30. 
Medlar and plum trees are attacked the most. Other host-plants are :— 
Primus avium I/., P. Cerasus h,, P. insitiUa Pyrus communis E. 

The parts of the medlar which suffer most are the leaves, the floral 
buds, and the small fruit, which is covered with holes or entirely destroyed. 
On the plum, apple, apricot and mahaleb cherry trees, only the leaves are 
attacked. The leaves of the almond are attacked, and sometimes, though 
rarely, the young fruit, which is pierced and filled with the remains of the 
seed involucre. Experiments have shown that a larva fed on almond leaves 
will eat almost two whole ones in three days so that it may do a fair amount 
of damage to a medium sized tree, • In the compan3’- of other tortricids, 
however, and especially if low trees, such as the medlar, are attacked, the 
injury done by 0. variegana may be very serious. 

According to the author the insect is controlled by five parasitic hymen¬ 
optera — the chalcid Copidosoma sp., the braconid Accogaster quadri- 
dmtatus Wesm., ApanteUs longicmidis Wesm., Macrocentrus thoracicus ISTees, 
and the ichneumonid Pristomerus vidnerator (Pauz.) Curtis. 

The chalcidid lays an egg in that of O, variegana ; the author noticed 
that 4 % of the larvae of the microlepidopteron contained parasites. 

A . quadridmtus lays its egg in the larva of the tortricid, and was found 
in 20 % of them. Ap. longicaudis also lays an egg in the larva of 0 . vafu-: 
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gana,heing found in 6 %. The larva of M. thoracicus is an endophagous 
parasite of the larva of the inicrolepidopteron; the specimens of the bracon- 
id examined by the author represented i % of the larvae of 0, variegana, 
Pr. viilnerator, the larva of which is also an endophagous parasite of that 
of the tortricid, was observed in 4 % of the latter. 

When it is easy to collect the larvae the natural method of controlling 
0 . variegana is to be recommended, and should be carried out in April. 
The larvae axe enclosed and bred in boxes placed in the open, and covered 
with a wire netting with a mesh not exceeding 2 mm., so that the parasites 
ma3^ pass, but not the adult microlepidoptera. When artificial control is 
necessary spraying with i % lead arsenate paste or Y> % lead arsenate pow¬ 
der may be recommended. 

613 - The Campaign against the Codlin Moth (Carpocapsa pomonella) in 
Cyprus^ in 1917 . — The Cyprus Agricultural Journal, Vol. XIII, Pt. i, p. 13. Nicosia, 1918. 

Ill accordance with His Excellency's Order of April 25,1917, a campaign 
was started in IQ17 in Cyprus, against the codlin moth, which, for some time, 
had caused much injury to apple, pear, quince and walnut trees. The area 
of operations included some 26 villages in the Pitsillia of which Agroswas 
the centre. 

The treatments applied were:—a) lime-dressing; &) daily collection and 
destruction of fallen fruit; c) bandaging the trunks with grass or cloth bands. 

The application of grass bands was not very successful. As many as 
80000 trees were lime dressed. 

613 - Strong Lime-Suiphur Spraying against Cbrysomphalus dieiyospermi, 
a Coecid In jurious to Citrus. — Sa.vastano, T,., in Staziom Spcrimmtale di Agnmi- 

coliitra e Frutticolturain AcircaU, BolUttinolisO. 30, pp. 3. Acireale, 19I/. 

Without modifying in any way the formula of the lime-sulphur mix¬ 
ture used by the “ R, Stazione di Agrumicoltura e Erutticoltura “ of Aci¬ 
reale (lime, 2 lb.; sulphur, 4 lb.; water, 2 gall.) attempts Tvere made to ascer¬ 
tain whether it were possible to increase the insecticidal power of the dilute 
mixture, i, e,, the percentage, in order to obtain a greater and more rapid 
effect against the scale Chrysomphalus dicfydspermi (“bianca-rossa''of citrus). 

The results obtained from the various experiments carried out under 
the supervision of the author may be summarised as follows: — 

r) The trees may be sprayed in September and at the beginning 
of October with a 10 % mixture, density 1.25, to obtain better results ; 

2) 10 % must not be exceeded as the plant may be scorched ; 

3) the spraying must be even and very fine but not very abundant, 
as, if so, even in percentages below 10, it may cause scorching; 

4) the percentage may be raised to 12 % when the Chrysomphalus 
attack is severe, and when the fruits are few, completely infected, and 
valueless. 

Strong treatment is advantageous in the case of bad attacks or when 
spraying at the correct time has been neglected. Orange trees — the 
fruit of wHch would lose all value if scorched — should, however, only be 
treated if infection is so serious that it is the tree itself which must be 
saved. As a general rule it may be said that only lemon trees should be so 
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treated ; the fruit which is thrown out might be used for obtaining essence 
or citrate, as lemons when slightly scorched are in no way spoilt for 
the extraction of these two products. 

614 - Observations on Coe//o</es ruber, a Cbleopteron Injurious to Hazel Trees 
in Italy* — Silvestri, F., in BolletUno del Laboratorio di Zoologia generate e agraria delta 
R. Scuola supenored'Agficoltiwain Portici, Vol. XII, pp, i55-r5'4 + 14 Figs. Portici, 1917. 

Before 1904 the damage done to hazel trees by the coleopteron Coeho- 
des ruber (Marsh) had not been studied. In that year Trotter drew at¬ 
tention to the injury done to the male inflorescences of the tree by the 
larvae of this insect. The question was not taken up again till 1914, when 
great loss of nuts was reported at Vico di Palma, Campania (province of 
Caserta) though the attacks of C. ruber. The author, therefore, undertook a 
study of the insect, and, during the last three years, continued his studies 
not only in the Nola district, but also in the Avellino district. 

After giving a detailed morphological and biological description of the 
insect the author points out that C. ruber, which is only known to attack 
hazel trees, is shown by the catalogues of coleoptera to exist throughout 
Europe. In Italy the author found it frequently in the districts of Avel¬ 
lino and Nola, as well as round Naples, he has also seen specimens from Capri 
and found a few in Sicily (S. Piero Patti). 

The adults attack the leaves, piercing holes in the blade or in the 
petiole. They also attack the buds by hollowing a hole in the axis, a few 
centimetres from the point, the nuts, by piercing the shell and part of the 
kernel, which they eat, the catkins, by piercing them and eating some of 
the flowers ; they may also attack the floral and leaf buds. The attacks 
result in the drying up of the pierced leaves, buds and young nuts, and the 
destruction of some of the flowers of the catkin. The larvae also destroy 
some of the male flowers. 

The most serious damage caused by the adults and larvae would ap¬ 
pear to be that done to the petiole and the axis of the buds. In reality, 
however, if this damage is compared with the number of insects found in 
three years and the number of leaves and buds on a plant, it may be con¬ 
sidered negligible. This also applies to the damage to the catkin, for, since 
the catkin is not entirely destroyed, there remains a plentiful supply of 
pollen. If, contrary to the author's observation, the greater part of the 
catkins were destroyed, atrophy of the female flowers through lack of fer¬ 
tilisation, such as Trotter feared, might be expected. 

The,worst damage by C. ruber observed by the author and complained 
of by growers from 1914 to 1917, is that done to the young nuts which, if 
pierced by the insect once only, immediately dry up* Such injury has been 
frequently observed in the Nola district, where the S. Giovanni, an early 
variety, the fruit of which, at the end of May, is already 5 mm. long and 7 
mm. broad is the most common variety of hazel. 

In field observations the author frequently saw spiders of the family 
Thomisida^’ Xistxus lanio C. Koch,capture zAvltCoeliodesiox food. Others 
, also probably attack the insect, but, judging by the number of C. ruber 
, on the trees, their action does not appear to be very efiicacious. . . f 4 

From 1914 to 19x7 the author observed numerous eggs, 
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pupae of C. Yuher, but only noticed one parasite hymenopteron {fam. 
Ichneimonidae) whicb laid its eggs in the larvaes which was later eaten by 
the insect hatched from the egg vrhile it was underground in the cell in 
which its metamorphosis should have taken place. The author calls the 
new hymenopteron Thersilochus coelioMcola. 

The only efi&cacious and practical artificial method of control is the col¬ 
lection of the adult insects during the first fortnight in May. This should be 
done in the morning by means of a cloth stretched under the plant, the 
branches of which are shaken hj hand or with hooked sticks. By this means 
are destroyed at the same time many nut weevils (Balaninus nucum jT.]), 
another curculionid which occurs on hazel trees at the same period and 
often does great damage by attacking the nuts. If C. ruber is not 
collected in May it should be collected at the end of September or the 
beginning of October. 

615- Coleophora. fuscedinella, a Microlepidopteron Injurious to Birch and 
other Trees in Swedden. — A,.^inK%mgl,Landihruks Akademiens Hand- 

hngar och TiiskHft, Year EVII, No. 7-S, pp. 637-660 -|- 30 Figs. 4 * Bibliography of 15 
Publications. Stockholm, 1917, 

In 1914 the conditions in Sweden were very favourable to the develop¬ 
ment of Coleopkora fusiedinella Zell. {“ Bjorksackmalenthe numerous 
larvae of which, in 1915 and 1916; caused considerable damage to birch 
trees by attacking their foliage. Other trees besides birch were attacked 
— pear trees, apple trees, Sorbus Aucuparia, oaks, etc. — with such violence 
that at times the whole tree, or a greater part of it, dried up. 

The districts which suffered most were those of Ostergotland, Jonkop- 
ing, Ehonoberg, and Kalmar, whereas in the Malmohus district the attacks 
were very limited, probably because there are few birch trees there. More 
or less wide-spread attaeba were also reported from the districts of Alfs- 
borg (Vanersborg), Orebro (Bofors), Sormlands (Stenstorp), Kopparberg 
(Falm), and Norbotten (Hauled). Copulation and oviposition occur towards 
the end of June and the beginning of July. The larvae hatch after about a 
fortnight and live on the leaves, eating the tissues. They hibernate on the 
branches of the host (near the buds) in a shelter made of bits of leaf joined 
by silky threads. Hibernation ends in May, and it is in this month and in 
June that the adult larva, before pupating, does the greatest damage. 

In 1917 the pest was decreasing rapidly, certainly largely on account of 
the manj^ natural enemies of the in^ct which have been reported in various 
parts of Sweden- Amongst them are:— Hemiieles sp. (5 ; ItoplecUs maculu^ 
tor T. (5 and $ ; Glypta sp. ; Phohocampa sp. (5; AgatMs varipes Tb. ; 
Apantdes sedalis (?) Hall.; Apanieles sp. ; PezomackutS instabilis Forst ; 
AngiHa sp.; ApanUles corvinus Reinh.; A. xanthostigmus Hal. ; A* me- 
soxanthus Ruschka n, sp.; Microdus mediator Nees ; Hahrocytus radialis 
Thoms. ; Pibrachys bonchemus Ratz. ; Elasmus viridiceps Th. ; Cirrospilus 
Miotropis sidcicrista Th.; Chrymeharis elongata Th.; Genio- 
mm chardba (Walk). ICurdjium. 

A, fmmxanikm n. sp. was reported from I^amhult (Kxonoberg) and 
from l^ulea. 


Aupredo Ruggeri, gerente re$pons€tbUe. 



VEAR IX — NUMBER 6 


■ ROME, JUNE, 1918 


INTERNATIONAI. INSTITUTE OF AGRICUETURE 
Bureau oe Agricueturae Inteeeigence and Peane Diseases 

INTERNATIONAL REVIEW OF THE SCIENCE 
AND PRACTICE OF AGRICULTURE 

MONTHLY BULLETIN 

OF AGRICULTURAL INTELLIGENCE AND PLANT DISEASES " 

ABSTRACTS 

AGRICULTURAL INTELLIGENCE ^ 


GENEm INFORMATION, 

616 - The Nutritive Value of Yeast, Polished Rice and White Bread as Determined RusAt 

by Experiments on Man. — Funk, Casimir, I^yle W. &. and Me Caskey, Donalb, in hyCiene 

• cooperation \lithCASPE,josEPHandPoKi<op,J oseph, in Th&Jo%irmlof Biological Chemistry. 

Vol. XXVII, No. I, pp. 173 -I 9 i> Bibliography of 23 publications, Baltimore, Md , 1916, 

^Concerning the problem of a protein minimum, there are two distinct 
theories: ABD]SRHALDB3sr and his school claim that, as the composition of the 
body, and especially of the blood proteins, is so difierent from feed proteiiis,- 
the best protein minimum can be obtained by feeding proteins of the same 
species; on the contrary, HinbhBde was able to show that, when using pota¬ 
toes as practically the only food, i gm. of the absorbed potato nitrogen is 
equivalent to i gm. of body nitrogen.» One cause of discrepancy of opinion 
on this question is that the importance of vitamines in metabolism has 
been overlooked in most recent experiments. There must be a fixed ratio 
between the vitamine content and the carbodyhrate: if this ratio is destroyed, 
disordered nutrition of-the tissue cell occurs (i). 

Considering that heretofore the vitamines in foods have been disregarded 
in all nutrition experiments on man, the writers have performed four nor¬ 
mal men the experiments here described, in order to determine primarily the 
food value of a vitamine-free diet as compared with one containing 
vitamines. The results are summarized as follows 

Yeast cannot very well be recommended as a sole protein source, as a 
large part'of the yeast nitrogen apparently has no food value. It is badly 
assimilated and 'occasions a rise of uric acid figures in the blood. The 

(i) In a recent paper of Abberhalbbn, Fodor and RSsb {AfcUef gesamter.Physiohgie 
Vol. CBX, p. 511,1915) we find a comparative studyofthe food valueof potatoes as compared 
with whole bread and white bread. The protjg^n minimum was lowest in the case of potatoes 
{44 gm. nitrogen), higher with whole meal bread (7.0 gm. nitrogen), and still higher with White 
bread (9 gm. nittogeu). a possible reason being that the whitebr^dwasdeficientinvitamine^., 

[Abstract 
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amount of nitrogen whidi would be fully adequate in the form of potatoes was 
proved to be insufficient with yeast. This also applies to the experiments 
with white bread and white rice. The writers were unable to get a positive 
nitrogen balance by the addition cf vitamine. 

In this' field of nutrition research the authors' studies have by no 
means enabled them to pronounce a verdict that yeast possesses no value 
in dietetics. 

Problems of personal idiosyncrasy as to the taste of foods, methods of • 
administration suitable for the particular individual, questions of amino- 
acid synthesis after the yeast protein und purine bases have entered the 
organism, are all complex factors which must be taken into consideration. 

617 - The Digestion of Aleurone Cells Incorporated in 85 % .Bread; Experiments 
Made in France. — Eapicqiub, n. and EeGeotre, a., in Comptes rendus des Semices 
dc la Sociite de Biologic, VoL EXXXI, No. 5, pp. 217-220. Paris, IVIarch 9, 1918. - 
The envelope which encloses the wheat seed, the fragments of which, 
more or less mixed with flour form the bran, contains on its inner surface the 
ia^^er of aleurone cells. The authors' experiments confirm the fact, shown 
first by Poggiaee^, then by AiMife Girard that the eminently digestible and 
nutritive contents of these cells are protected from the action of the digest¬ 
ive ferments by the cellulose walls. The authors found aleurone cells in the 
faeces of men and dogs after the ingestion of wffieat which had been rough¬ 
ly ground, chopped, or roiled after having been softened by * soaking. The 
authors believe this fact should be extended to certain herbivorous animals, 
as’it was also observed in the guinea-pig and rabbit. 

This resistance to digestive ferments is, however, clearly connected with 
the integrity of the walls. Baking does not affect the result, but, neverthe¬ 
less, by rupturing the walls mechanically it is possible to render the nutri¬ 
tive substances accessible to the action of the digestive juices. In bran of 
the first milling which does not pass a No. 70 sieve, the walls of the layer of 
aleurone cells are intact, and the aleurone thus resists baking and digestion. 
If, however, the bran is re-milled so that most of it passes through a No. 100 
sieve, the walls of the aleurone cells retained hj a No. 200 sieve are still 
intact, but nearly all of these break during baking, and, after digestion, 
only the empty walls are found in the faeces, the contents having been 
digested, as the authors proved experimentally. It is for this reason that 
in bread "made with 85 % flour, the bran of which is mixed with fine 
flour and re-milled (as decreed in France at the present time) without 
any systematic preparation, the greater part of the aleurone cells is digested, 
thus increasing the total food value of the bread by r to 2 %. 

61S - Physiological and Pharmacological Studies on Coal Tar Colours. Experiments 
with Fat-Soluble Byes. — Salant, William and Bengis, Robert (Pharmacological 
laboratory of the Bureau of Chemistry, IT. S. Department of Agriculture, Washington), 
in The Journal of Biological CIwmislry,Vol,'KKYJI, Ko. 2, pp. 403-427, Bibliography of 
-20 pidilications. Baltimore, Md., 1916. 

Although synthetic dyes have played.an important part n the! study 
of biology and medicine, the beha^our of many of these compounds in 
the body is still imperfectly understood and the action of some of them is^ 
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entirely unknown. Owing to their extensive employment in numerous 
industries, and especially in the preparation of foods, this lack of satis¬ 
factory information frequently proved to be a matter of serious import as 
questions regarding their effect on health were often raised, but no de¬ 
finite answer could be given in the present state of our knowledge. 

The recognition of the need of a more intimate acquaintance with 
the reactions produced in the body by these compounds formed the start¬ 
ing point of these investigations. 

The present report embraces the results of experiments with fat- 
soluble dyes. The following compounds were employed, the commercial 
names most commonly used and their numbers in Schultz's tables are 
given at the right: — 

Benzeneazo- ^ -- naphthyl- 


amine . . ..Yellow A. B.** Benzeneazodimethylaniline Butter Yellow 32* 

Tolueneazo- P - naphthyl- 

amine .Yellow O.B. ** Benzeneazophenol .... Oil Yellow 

Benzeneazobenzeneazo -- 

P-naphthol.Sudan III 223* Benzeneazoresorcinol, . . Sudan G. 351 * 

Benzeneazo - p-naphtliol Sudan I 36* Aniinoazobe^ene . . . . Spirit Yellow 31* 


* SCHOmz, Farbsiofftabellen, Berlin, 191^. 

** Heller and Mertz 

Rabbits were maiffly used as subjects of the experiments, but observa¬ 
tions with some dyes were also made on a few cats and on rats. The 
results are summarized as follows :~ 

Oil-soluble and water-insoluble dyes administered to different animals ■ 
were eliminated in the jurine and in the bile. Elimination in the urine was 
usually inhibited in poisoning with zinc or oil of chenopodium. 

Two of the compounds of benzeneazophenol and benzeneazoresorcinol, 
which were isolated from the urine of rabbits,’proved to be co-njugated 
with glucuronic acid. 

Most of the dyes were deposited in the adipose tissues; staining of 
the nervous tissue^ the kidney, and muscle was also observed in some ex¬ 
periments. 

Ten to 15 hours after intravenous injection of 25 mgm. per kilo of 
benzeneazoresorcinol, the dye was still present in the blood. 

The toxicity of the different dyes was not pronounced even when 
larger doses were administered. 

619- Copper in Certain White Wines, in Chocolate and in Beans.— See No. 685 of this 
Review, 

620 - Report on the Agricultural Control Stations of Holland for the Year ldl 6 - 1917 . experiment.^ 

— Couuuunicatiou from tbe Dutcb Mmister for Agriculture, in Verslagm en MecLedeelingen ANn 

mn de Difectie van den LmdbpiiWf 1917, No. 4» Pt>- 88 -f Tables. Tiie Hague, 1917. analytical 

By Royal Decree of September 6,1915, the Royal Agricultural Stations 
of Holland (“ Rykslandbouwproefstations *') were divided into 2 classes: 
experiment stations “and control stations. The experimenf stations are at 
Gronjngen and Hoorn; their reports are published regularly under the title 





652 


analytical work — agricultural mkteorology. 


mSXOJLWML 

MElSSOROLOGy 


of “ Verslagen der landboumkundige onderzoekingen van de Rykslandbouw- 
proefstations The bulletin under review contains the reports, for the 

year 1916-1917, of the following control stations: — Wageningen, 
control of live stock feeding stuffs; Maastricht, control of manures ; Goes, 
control of remedies against fungi, etc.; Wageningen, seed control. 

Wageningen station eor the control or reeding sturrs. — From 
June 1,1916 to June i, 1917,2467 samples were controlled by making 9895 
analyses. The report of this station records a certain number of cases 
of falsification, chiefly with regard to compound or concentrated food stuffs, 
the majority of which are made up of products of absolutely no feeding 
value for live stock, but which are nevertheless sold at excessive prices; 
this is w^hy, whenever it is possible to obtain simple feeding stuffs, their 
purchase should be advised in preference to that of any compound feed. 

Maastricht control station. — From June i, 1910 to June i, 1917, 
10027 samples of manures were controlled, 159^3 analyses being made. 
As mth the preceding station, numerous cases of falsification were detected; 
this station also advises farmers who wish to buy artificial manures, in spite 
of the high price, to require that the nitrogen should be present in either 
ammoniacal or nitric form and that the phosphoric acid and potassium 
should be water soluble. On account of the lack of homogetfeity of large 
stocks of fertiliser the station advises the taking of several samples and it dis¬ 
tributes a circular free of charge showing how the samples are best taken. 

Goes control station. — From October i, 1916 to June i, 1917, 
2079 samples were examined, including 86 anticryptogamic substances and 
remedies against parasites, 1468 agricultural products, 243 soil and 5S wa¬ 
ter samples, 129 dairy products and 32 miscehaneous samples. 

Wageningen seed control station. — From June i, 1916 to June 
^9^7> 37S3 samples were controlled, thus giving an increase of 35 % on 
the previous year's number. Owing to present conditions, the quality of 
the seeds was very variable. Regional agricultural committees usually 
judge crops on the spot, calling “ seed suitable for-sowing " (" voor 
den zaai geschikt zaad ”) those that fulfil the required conditions and are 
suitable for cultivation; those judgedin this way by the official district agri¬ 
cultural agent or a representative chosen by him are called “first quality 
seedsJudging on the spot is too uncertain and can only give doubtful 
results; for this reason it is now well understood that accurate and rigorous 
control is more than ever necessary at the present moment. 

CROPS AND* CULTIVATION. 

621 - Meffod for CalculAtii^ the Length of the Cfrowlng Season at any Period of the 

Year and in any Loeality. — Rbed, G. W., in the Monthly Weather Review, 

Vol XLIV, No. 9, pp. 509-5x2. WaslUEgton, 19x6. , 

To calculate the length of the growing season, it is customary to count 
the, nu|nber of days elapsed between the average date of the last destructive 
spiing frost and that of the first killing autumn frost, but, in accepting 
t]fce avemge dates^as they are the agricultunst would run great risk. 
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. To shed light on the question, the data may be examined that have 
been collected at the Keokuk Station (Iowa, U. vS. A.) where it was found that 
the average date of the last killing spring frost was April 15, that of the 
first killing autumn fiost was October 15, while the average length of 
the season without frosts (growing season) was 183 days. 

On analysing the statistics collected annually from 1872 to 1914, it 
wiil be noted that, out of 43 years, 20 had spring frosts after April 15, so 
that the degree of safety with regard to frost would be only 53 % in rela¬ 
tion to the average date. On the other hand the statistics for the whole of 
the United vStates tend in general to confirm the fact that crops suffer from 
spring frosts every two years (50 % security) and at a dale after the average 
one of the last killing frost. 

As for killing autumn frosts, they appeared in 21 years out of 43 
before October 15, so that the degree of security, in relation to the average 
date, varies round‘50 %. 

Qut of the 20 years without killing spring frosts after April 15, there 
were 8 with aixtumn frosts before October 15, so that only 12 years of 
the entire period, or 28 %, really had 183 days without killing frosts, 
counting from the average date of the last killing spring frost. 

To avoid risk of frosts, the farmer should sow or plant at a date sufiicient- 
ly late so as to be sufficiently safe from spring frosts, but not so late as 
to prevent ripening before there is risk of autumn frosts. Thus, as has been 
already seen, the knowledge of the average length of the frostless season 
alone does not suffice, nor does it correspond to the desired aim. 

The article under consideration gives data from which can be calcu¬ 
lated the probably available growing season {L e. without frosts) includey 
between a spring period and an autumn period where the degree of securitd 
from frosts is high, in order to forecast a good harvest. The symbols 
used are as follows 

s = date of the last killing spring frost in any one of the years 
under consideration. 

a . = date of the first killing autumn frost in any one of the years 
under- consideration. 

I == number of days elapsed between p and a. 

Ag = average date of the last spfing frost. 

Aa == average d^te of the first autumn frost 
Ai = average number of frost-free days » 

A'p = an arbitrary number near to Ap ; ds == difierence between s and 

A'a = an arbitrary number near to == difference between a 

and 

= an arbitrary number near to Ai ; ,di == difference between I 
and A't • 

' n = number of days of observation. 

Gp Ga Gi ~ average differences from s, a, and t. 

Hds Udi. , === algebraic sums of 4, di^ d^a,d\ 



654 


AGRICtrLTURA-t METEOROIvOGY 




In Table I are reproduced figures, quoted from those obtained at Keo¬ 
kuk for the first and last“ quinquennial periods of 1872 to 1914. 


Tabi^b I. — Data on Sprmg and Aukmtn Frosts at Keokuk. 


Yeax 

Bast spring frost | 

Bast autumn frost 


s ^a 

; Frostaless season 

s 


1 

a 


a 

1 



1^72 . 



April 16 

-f 1 

i 

i| 

October 

6 

— 9 

81 

{ 

9 

173 


xo 

100 

1873 . 


. . 

» 25 

4- 10 

.100 


6 

— 9 

81 — 

90 

164 

— 

19 

361 

1874 . 



» 23 

' + 81 64 


23 

8 

64I+ 

64 

183 


0 

— 

1875 . 


. . 

May 2 

1+171 2891 September i8 

— 27 

7291 — 

459 

139 

— 

44 

1936 

1876 . 


. , 

April 2- 

1 —• 13 

169., October 

7 

— 8[ 64II + 

104I 

iSSj + 

5 

25 

I910 . 



i April 25 

! + 10 

100 

1 October 

22 

+ 7 

49 

+ 

70' 

zSo 

__ 

3 

9 

S911 . 



1 ^ 9 

1 - 6 

36 ;i » 

22 

•f 7 

49 

— 

.42; 

196 

+ 

13 

169 

I913 , 



» 3 

‘ — 12 

144 

1 » 

23 

+ 8 

. 64 

— 

96 ! 

203 

4. 

20 

400 

1913 . 



» 13 

, — 2 

4 

1 September 22 

— 23 

529I 

+ 

46, 

162 

— 

21 

441 

1914 . 



1 » 12 

j- 3 

9 

f October 

27 

+ 12 

144 ; 

— 

H 

198 

+ 

15 

225 

Sums 


. . 


1 — 30 i 5904 



+ 5 

— 6487 

— 

1111 

— 

+ 35 

14 612 

Means 


. . 

April 15 

j — 

- 1 

October 

15 


— 


— 

183 

— 


— 


The formula: o* 




is used for calculating the standard 


n ‘ n j 

deviation <t. On substituting the values given in Table I for the symbols, 
we ha ve, for and <si \ 

= — 0.49 = 11.7 days ; 0* = ; o.oi = 12.3 days ; 


as 


^|/ J46i 


0.66 


43 

18.4 days. 


Once the standard deviation is known, it is easy ^0 find the probabilit}’' 
of frost or the degree of safety for any time, by the aid of Table II, based on 
the theory of probabilities. 


Tabbb II. — Determination of the dates corresponding 
to the mrious probabilities of frost and to ike various Agrees of security. 


Probability 
of frost 

Uegree 
of safety 


Calculation of the dates 

Spring 

Autumn 

50 % 

50 % 

As 


Aa 

40 

60 

As 

4- 0.25 Os 

A a — 0.25 

30 1 

70 

As 

“f 0.52 as. 

Ad —^ 0.52 O3 

25 1 

75 

As 

•f 0.67 Os 

Aa — 0,67 Oa 

20 

80 

As 

-j-; 0.84 0$ 

Ad — 0.84 Ga 

ID ‘ j 

] 

90 

\ 

4 - 1.28 Os 1 

Aa ' —1.28 Ga 


Thus, multiphdng 0.3^ by ir.7 (cy^) and adding the product (nearly 6) 
to the date April 15 (-^s ), the date April 21 is obtained, when the probability 











AaRICTJr.TCrRAIv MBTEOROI.OGY 


655 


of frost is reduced to 30 %, while it is 50 % on April 15. For the autumn 
a similar calculation is made, but the product obtained is subtracted from A a . 

The degree of safety for a given period as regards frost is obtained 
by multiplying the degree of safety for the beginning of the period by the 
degree of safety for the end of the period. Thus, for example, on April 15 
and October 15 the degree of safety is 50 %; for the period April 15 - October 
15 the degree of safety would be 0.50 x 0.50 = 0.25, or 25 %, i e,, very close 
to the value obtained on counting the cases directly. 

The agriculturist wouldrun great risks, if he only based his calculations 
on the average length of the frost-free period. In fact, as is shown in Table 
II, the degree of 70 % of safety is obtained : in spuing, 0.52 Cs days after 
the average date of the last killing frost; in autumn, 0.52 Cs days 6^- 
fore the average date of the first killing frost — that is, April 21 
and October 8 respectively. For the period of 170 days included between 
these two dates, the degree of security is about 50 % (0.70 x 0.70 == 0.49 
= 49 %). The risk would still be great. 

For a crop to succeed, there must be a degree of safety of at least 80 %, 
that is, there must be at least 4 good years out of 5. In this case, the degree 
of safet}^ at .the beginning and end of the frost-free period, must be 90 % 
(0.90 X 0.90 == 0.81 = 81 %). In the case of Keokuk, b3^ calculating the 
value of As + 1.28 cts and Aa —1.28 <?« , the two dates April 30 and October 
I, are obtained which have the degree of 90 % safety; this means that, in 
that locality, the degree of safety is 90 % for the 153 - day period include 
between April 30 and October i ; in other words, as far as risk of frosts is 
concerned, any crop may be and harvested successfully. 

632 - The Relation of Weather to the Amount of Cotton Ginned during Certain Phases 
of the Harvest. — Kincer, J. B., in the Monthly Weather Review, Vol. XI^V, No 1, 
pp 6-10, 2 Figs. Washington, 1917. 

During the cotton haivest, the U. S. Bureau of Census, Department of 
Commerce, issues periodical reports as to the cotton ginned during the fol¬ 
lowing harvest periods :— September i and 25 ; October x8; November 
I and 14; December i and 13 ; January i and 16* 

In order to resolve the question of the influence of weather on the 
amounts of cotton ginned during these periods, a series of researches was 
carried out in the cotton belt; the present article discusses the results thus 
obtained. 

.The growth of cotfon has strictly geographical limitations, established 
largely by temperature conditions, as the plant requires a mean summer tem¬ 
perature of about 78^ F and an average frostless season of about 200 days. 
The higher the temperature is during the active growing season, principally 
in May and June, the earlier will be maturity, and the bigger the crop. 

For example, Table I gives the data obtained for the State of Oklakoma 
for the period 1905*1915, as regards the influence of temperature on yield. 
Column II shows the* number of bales, of 500 lb. each, ginned up to October 
18, to the nearest thousand bales; thus the first number, 179, shows that, out 
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of looo bales total yield, 179 were obtained up to October xS; this number is 
X12 less than the average 291. Column III shows the variations from the 
average. Columns IV, V, VI and VII show the variations from the normal 
temperature for the period May to August, while Column VIII shows the 
variations in temperature calculated for the whole period. Column III and 
Column VIII correspond almost perfectly; when the average temperature 
of the period May-August is below the normal, the cotton ginned during the 
first period of the harvest (up to October 18) is below the average and 
vice - versa. 


Tabi^b I. — Relations of the temperatures of the period May-August 
and the cotton ginned*during the first period of the harvest in Oklahoma, 


I 

years. 

IX 

Bales 
ginned 
up to 
October 
18 

III 

Departure 

from 

average 

veld 

L ____. 


T'emperature departure 
from normal, en ®F 



vm 

Average 
daily departure 
from 

the normal 
temperature, 
May-August 
in «F 

IV 

May 

V 

June 

VI 

July 

vn 

August 

1905 . • 

179 

* 

II 2 


0,2 

T 

1,8 


2.8 


O.I 


0.9 

1906 . . 

1 99 


92 

— 

O.I 

— 

1,4 

— 

4.2 

— 

31 

— 

8,8 

1907 • • 

240 


51 

— 

0.8 

— 

1.4 

4 - 

0.2 

4 - 

2.0 

— 

6 0 

1908 . . 

133 

— 

15S 


0.6 

— 

I.O 

— 

2-5 

— 

0.9 

— 

5.0 

I 9 C 9 • ‘ 

329 

-f 

38 

. 

1-5 

J- 

0.9 

4 - 

3.3 

-h 

3-3 

-h 

6.0 

1910 , . 

422 

i 4 - 

I3I 

— 

2.2 

4 - 


1 4 - 

2.7 

4 - 

O.I 

4 - 

1.1 

1911 . . 

397 ' 

i 4 - 

106 

4 - 

4.0 

4 - 

8.3 ^ 

' 4 - 

0.3 

— 

0.6 

4 - 

11.4 

19^2 • • 

! 598 

: 4 - 

107 

+ 

3.61 - 

2.2 

4 - 

2.9 

— 

1.2 

V 

3*7 

1913 ’ ■ 

1 391 

: 4 - 

ZOO 

+ 

2.8 

4 * 

0;3 

4 - 

3-7 

4- 

4.8 

4 - 

11.5 

1914 * • 

j 451 

1 -f. 

160 


0.6 

4 - 

5.4 

4 - 

4.6 

— 

I.O 

-f 

8.4 

1915 . . 

1 66 

1 

1 

225 

1 — 

1*7 

— 

2.0 

— 

2.1 

— 

7.0 

— 

12.8 

Mean 

1 

1 


j 

1 




1 


i 

1 

i 





Data are also given for the States of North Carolina, South Carolina, 
Georgia, Alabama, ^Mississippi, Texas and Arkansas. 

In Oklahoma, close to the northern limit of cotton, all the negative oscil¬ 
lations, even in very advanced stages of development (July-x 4 .ugust), have 
considerable influence on the plant, whose critical period for temperature 
covers the whole period May-August, whence the positive correlation between 
the figures of Columns HI and VIII. But when going south, temperatures 
below the normal, especially in July and August, are always relatively high 
and cannot affect the normal growth of the cotton plant, so that the critical 
time for temperature tends to be limited to May and June. Thus, in 
Georgia, »^outh Carolina and Alabama, the departures from the normal 
yield during the first period of the harvest coixespond exactly to the depar¬ 
tures from the normal temperature during the period May-June. On the 
contrary, the correlation is much less relatively to the whole period from 
May to August, on account of the great heat. 

The increased maturity* due to positive variations in temperature in 
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and June is accompanied by an increased yield during the early part 
of the harvest and, on the contrary, by a decrease during the latter part. 
Table II gives the data for Georgia. In that State, to the south of Oklahoma, 
the harvest begins much earlier*than in the latter State, the first period 
ending on September i, instead of October 18. The variations in yield, which 
are usuall37' positive and occur during the first and second periods of the 
harvest (up to September 25), correspond to positive variations in tempera¬ 
ture, as do the variations, usually negative, during the following periods 
(after September 25), and vice-versa. 


TabIvB II. — Departures from the average yield during various ginning pe¬ 
riods ; average daily temperature departures from the normal during May 
Mid June in Alabama, * 



-»-i 

DeparturQS from the average yield, in percentages ginned | 

Average 

daily 










From 

From 

From 

From 

From 

departure 

from 

tlie normal 

Year 

Up to 

Sept. I 

Sep. 25 

Oct. 18 

Nov. I 

Nov. 14 


September i 

to 

.to 

to 

to 

to 

temperature 
during 
May-June 


25 

Oct. 18 

Nov. I 

Nov. 14 

Oct. I 

m 








®F 

1914 

4- 1.2 

4" 2.1 

-64 

— 0.5 

-h I.I 

— 0.8 

4 - 3.5 ' 

1911 

4" 1.0 

+ 1.5 

— 0.2 

— 2.4 

*‘--2.8 

— 0.6 

““I.3 

1905 

4 - 2.9 

4-68 

— 1.2 

— 1-3 

— 2.1 

— 1.9 

— 3*9 

1915 

4 - 3 I 

4 - 8.9 

'“ 4-5 

— 22 

4 - 0.9 

— 2.1 

— 0.4 

1908 

— 0-5 

4 - I 6 

4“ 2.2 

~ I 5 

— I.O 

-- 

— 1.9 

19c 6 

— 2.3 

— 5.4 


4 “ 2.3 

•r 1-7 

4 - 3-2 

-4.8 

1913 

— 07 

— 5-3 

4- 6.0 

— 1.9 

— 0.7 

4 - 1.5 

4 - 4-3 

1912 

— 1.0 

— 8.0 

4” 0.4 

4 - 2.5 

4 - 2.2 1 

4 - 3*9 

— 1.6 

1909 

4-1.9 

4" 2.2 

4- 2.8 

— 0.4 

0.5 : 

— 2.8 


1907 

-- 1.9 

- 4-6 

4-0.4 

4 - 2.3 

4" 0.1 

— I.') 

4 - 5.3 - 

1910 

- 2.7 

— 2.0 

4- 1.8 

4 - 3-0 

+ 0-9 : 

+ 1.5 

+ 2-9 


Another weather factor, of less importance than that of temperature, 
but worth consideration, is that of the number of fair days; the more there 
are, other conditions being equal, the greater will be the yield during the 
corresponding periods. As regards this point. Table III gives the figures 
obtained in Alabama for the period from September 25 to October 18 ; it 
will be seen from the almost completely identical figures of columns II and 
IV, that the correlation between the two groups reaches the maximum; the 
positive or negative departures in the number- of clear days correspond to 
similar departures in the yield. 

The planters and cotton brokers attach considerable importance to the 
reports of the Bureau of the Census regarding the ahiounts of cotton obtained 
in the first 01 first two periods of the harvest, as the value of cotton depends 
largely on the amount grown. A forecast of the size of the cotton crop, based 
on the ginning reports, has a much greater .value when consideration is 
given to the influencing weather reports, as has been pointed out, than when 
the reports alone are considered. 
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Table III. —■ Relation between the cotton ginned, and the nmnd>er 
of clear days for the period from September ^^-Octoher i8, m Alabama. 


I 

. Year 

II 

Amount 
'ginned in % 
of the total yield 

III « 

Departure 
from average 
yield 

IV 

Pair days, in percent 

of the total number 
of days 

V 

Departure 
percentages 
of clear days 

1905V .... 

25-5 '’u 

— 1.6 

78 % 

' ^ 

5 

190^ . 

19.9 - 

— 7.2 

65 

—- 

iS 

1907 . 

25-1 

— - 2.0 

78 

— 

I 

1908 .... 

! 4 ' j 

! 4 - 1.3 

' 83 

+ 

8 

1909 . 

' 31*2 1 

4 - 4-1 

i 87 

4 - 

8 

1910 ; .... 

27.2 

4* o.i 

i 74 

4 - 

12 

1911 . 

28.3 

4- 1.2 

82 

4 “ 

4 

1912 . 

30»i 

4 - 3-0 

70 

— 

I 

1913 . 

34-6 ' 

■f 7 o 

9 t 

+ 

S- 

1914 . 

24.2 

— 2.9 

65 

-* 

14 

1915 . 

23.9 

— 3-2 “ 

70 

— 

3 

Means 

1 j* 

1 27.1 

1 

— 

T 7 

a — 

- 


For example, if temperatures during the critical months of growth are 
high and the weather be favourable for picking during the first period, it 
may taken that the yield during that period will be high, while the final 
3deld win be much less than that apparently indicated by the actual amount 
ginned to that date. 

On the,other hand, if the temperature is low during the growing period 
(retarded maturit3^) while rainy days retard the harvest at the beginning, the 
3?ieidof the first period will be low, but as the successive jdelds will be high, 
the total 37ield will be higher than that calculated on the basis of statistics 
for the first period. 

Again, when the temperature is high during the growing period and there 
are rainy days at the beginning of harvest, or, on the contrary, if the tem¬ 
perature is low during the growing period, with clear days at harvest time, 
there will be, in these 2 cases, tw^o groups of phenomena tending to neutralise 
each other and the statistics for the first crop will allow a forecast.of the 
final 3rield to be made with greater accuracy without the need of making 
corrections for early or late maturity. 

To obtain a good forecast of the fiual crop (total yield of all the periods 
of harvest), by using the meteorological and statistical data for a single 
period, the author proposes the use of the equation: — X where X 
is the approximate total .crop; a, the number of bales ginned during the 
period ; 5 , the percentage of the total crop ginned on the average (for a 
series ol years) foreachfairday of the period ; and r, the numberof fair days 
during the particular period. 

To gain, an idea of the accuracy of the information obtained by using 
this formula, it will be seen from Table IV that the figures of columns VI and 
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VII dosely approximate 5 the error being never greater than 5 %, and 
averaging about 2.5 per cent. 


Table IV. = Forecast of the total yield of ginned cotton in Georgia, based, 
on statistics Jor the crop-period September i to November 14, using the 
formula X = 


I 

IT 

III 

IV 

V 

VI 

vir 

VIII 

Year 

Percentage 
of total 
crop ginned 
during 
the period 

io 

Number 
of fair days 
during 
the period 

m 

(a) 

Number 
of bales 
ginned 
during 
the period 

(^) 

Computed 

approximate 

crop 

a. 

X=^j- 

hc 

Aetual 

crop 

Percent¬ 

ages 

of 

computed 

error 

1905 • • ' 

76-7 % 


78.1 

1323 

1694 

1725 

1.8% 

1906. . • 

71.6 

56 

71 7 

I I18 

I 629 

1633 

0.2 

1907 . • • 

72.7 

58 

74-3 

i -1354 

I 822 

I 860 i 

2.0 

1908. . . 

75.8 

62 

79-4 

I 499 

I 8 SS 

1977 

4-5 

1939- • • 

78.6 

61 

78.1 

1454 

1862 

I 850 

5 0.6 

1910. . . 

78.2 

60 

76.9 

X417 

1843 

1812’ 

1.7 

I 9 XI . . • 

70.6 

54 

69.2 

I 971 

2 048 

2794* 

' 1.9 

1912. , . 

71.6 

54 

69.2 

1297 

I 874 

I 813 

3-4 

1913* • • 

74.6 

57 

73.0 

.1751 

2399 

2346 

23 

1914- • • 

70.8 

58 

74-3 

I 972 

' 2 594 

2 723 

4.7 

1915- ’ • 

77 .<i 

58 

74-3 ; 

1504 

2 024 

1938 

4.4 

Means 

74.4 

58.1 

-r , 

— 

1 


■*. 5 % 


623 - Researches on Certain “Soil Sicknesses” in the Netherlands.— SOlmgen.n. l., 
Knbtemani?, a. and Wieringa, K. T. {Royal Agricultural Experiment Station of Groning¬ 
en), in VmUgen van Landbouwkundige Onderzoekingen Rykslmdbouwproefsiations, 
No. NNI, pp. 1^1-165 + 2 Photos, 4 Tables, 6 Pig. the Hague, 1917. 

The recent appearance of various “ soil sicknesses ” in Holland, Ger¬ 
many and Denmark has lead the authors to undertake the researches de¬ 
scribed below. These sicknesses are shown by a loss in fertility of the soil, 
cereal crops being particularly affected. The first case, which appeared in 
1905, was called “ haverziekte ” (oat disease) by Sjoeeema and Hxjdig, 
who attributed it to an excess of bases in the soil; it corresponds to The 
“ Dorrfleckenkrankheit ” described in Germany ip 1914 by KRtlGERand 
WiMMER. Since then, fearing to make the soil too alkaline, dressings of 
lime have been given more and more rarely in certain localities, mth the 
result'that, in 1913 and 1914, another soil sickness appeared at Hooghalen, 
which Hhdig ciled Hooghalensche ziekte ” {Hooghalen disease). This 
disease chiefly affects cereals, but beets and potatoes also suffer from it. 
As a strongly alkaline manuring does away with the sickness and as a 
strongly acid manuring can, on the contrary, cause the sickness in healthy 
soil, it is attributed, inversely to the preceding one, to excessive soil 
acidity* 

I. — Previous Researches, — To explain the origin of the disease, 
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other experimenters, especially AbeRvSON, have thought that other factors 
were responsible : — i) the hydrogen-ion concentration of the soil; but re¬ 
searches have shown that the differences found between its values in 
healthy and sick soils are loo small to have any influence ; 2) excess of ni¬ 
trites, due to Bacillus nitrostis, which actively transforms nitrates into ni¬ 
trites ; in fact, a minimum amount of nitrites, only a few milligrams per 
kilo, suffices to stop the growth of plants and even kill them. 

The present report indudes the authors' researches on the acidity 
of the soil and its influence on vegetation; the intervention of the micro¬ 
biological factors will be dealt with in a further paper. 

Properties of Humus'. — The numerous researches on the properties of 
humus (i) Jhave resulted in a great diversity of opinion as regards the physi¬ 
cal and chemical properties of this complex compound. ' There are 2 chief. 
opinions: — according to Sprenged, Mueder, Kisseing, Tacke and Sven 
Oden the fundamental properties of humus are due to the presence of acid 
radicals; while according to Van Bemmeeen and Baumann, they are 
due to its colloidal nature. 

n. —Determination oe the content op free and combined humic 

ACID AND THE EIME REQUIREMENT. — A) WITH THE KEEP OF CUETURES 
OF AZOTOBACTER. — i) The authors adopted the method used by Christ¬ 
ensen (State Laboratory at Copenhagen) (2) in order to ascertain the 
soil reaction as regards the cultivation of cereals, so as to be able to control 
soil sicknesses in this way. Having found that Azotohacter was not present 
in soils receiving no lime, he conceived the idea of growing that organism 
on various soils, as an index of their, acidity or basicity. He preceded as 
follows : — 

In 2 Erlenmeyer flasks are placed 50 cc. of distilled water, 2 % of 
mannite, 0.2 % of bipotassium phosphate and 5 gm. of soil; the mixture is 
inoculated with the bacterium and incubated at 26^ C. One flask receives 
a piece of chalk and serves as a control. According to whether the culture 
grows or not in the flask without chalk, the soil in that flask is called basic 
or acid. 

By using this method the authors found that soil causing the oat di¬ 
sease did not favour the growth of the bacterium, while soils afl'ected with 
Hooghalen disease, on the contrary, did, so‘that this microbiological 
method is very efficacious for ascertaining the soil reaction. 

2) To determine the amount of lime required to render a hyperacid 
soil healthy the bacterium was again used, by adding increasing amounts 
of lime. The use of two species*: Azotohacier VimlanMi and A. chroo- 
coemm, the former able to grow at a slightly higher degree of acidity than 
the latter, easily allowed of the estimation of the limit of the quantity 
of lime required, which is that which suffices for the growth of the first 
species, while it is insufficient for the second. The quantitites found in 


(i) See also R., January igiS^No. 8, { Ed .) 

(^) See R., 19x6, No. S43 and R., 1917,No. 996. { Ed .) 
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this way agree quite well with those obtained with the diffusion method 
and the probability of error is reduced to ± i 784 lb. per acre. 

B) By raE AID OE A DIFFUSION METHOD ON AGAR PEATES STAINED 
by indicators. — The authors made use of a diffusion method based on the 
fact that acids and bases, even when difficultly soluble, diffuse in a hydrogel. 

If a series of small cavities are made by means of a bent, nickel spatula 
in a layer of agar coloured by an indicator, taking care not to pierce the 
layer, acids or alkalis placed in^these cavities develop a surrounding zone 
of acid or alkaline diffusion in the agar, shown by the indicator. The sensi¬ 
tiveness of agar coloured by litmus is very great; a N/iooo solution of 
acid or alkali gives a very distinct effect; that of a N/50C0 solution is still 
perceptible. 

1) Determination of the free kt^mic acid content, expressed in mgm, of 
CaCO^ per 10 gm. of dry soil. — This is dene in a similar way to the pre¬ 
vious one by adding increasing quantities (5 mgm. a time) of CaCOg to 
the specimens. After heating for 3 hours at loo^ C. to drive off the CO2 so as 
to avoid eiror, small samples are taken and placed in the cavities in the agar 
plate. Humic acid gives a red zone of diffusion, CaCOs or CaH2(C03)2 
a blue zone, and calcium humate a neutral zone. The accuracy with 
“which the free humic acid content can be ascertained is expressed in mgm. 
of CaCOa per 10 gm. of dry soil, 5 mgm. for a soil that has lost 10 % by cal¬ 
cination, which corresponds to an error of 1071 lb. per acie; although this 
.seems large, it should b^ noted that a strongly hyperacid soil often requires 
10 706 lb. of lime per acre to make it healthy. 

2) Determination of the excess of alkalis in a hyperbasic soil. — The excess 
of alkalis still present with the humates can be determined by adding in¬ 
creasing amounts of HCl, instead of CaOOs, to .various 10 gm. samples. 
The amount of HCl required to neutralise the 10 gm. of analysed soil on 
the agar layer represents the excess of alkalis. In this way some hyper¬ 
basic ” soils were found to contain an excess of nearly 26 765 lb. of lime 
per acre. 

3) . Determination of the total humic acid content {free and combined) 
and the calculation of the respective peremtages of free and combined acid. — 
d) The metals combined with the humic acid are separated by dialysis with 
N/io hydrochloric acid, or by boiling the sample with the same solution, 
then filtering and washing with distilled water till the Cl ions are complete¬ 
ly eliminated. The entirely free, humic acid is then titrated on the agar 
plate, b) To determine the combined humic acid content (always, ex¬ 
pressed in mgm. of CaCOg per 10 gm, of dry soil) it is sufficient to subtract 
the known content of free acid from the total content of humic acid. 

III. — Appeication df the resxjets. — The authors have analysed 
a great many soil samples. For any soil, whether sand or peat, add, 
neutral, or alkaline, the humic acid per gram of loss on calcination includes 
about 80 mgm. of CaCOg. The humus of different soils therefore contains 
a constant amount of humic acid per unit of wdght. It thus results that: 
x) the total humic acid coiitent may be determined directly^ and the HCl 
method described above neglected, if the following are known ; — «) wa- 
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ter content; h) the loss on calcination (by means of which the "total content 
in organic matter can be calculated); c) the free humic acid content. — 
2) the too-add or. .too-basic character of the soil depends on the percent¬ 
age of free humic acid, i. e,, the latio free humic acid : combined humic acid. 
A “ hyperacid '' soil contains more than 60 % of free humic acid; a healthy 
soil, from 50 to 60 % ; a'' hyperbasic ” soil, from 0 to 50 % ; in other words, 

if the ratio is > — the soil is '' hyperacid; if the ratio is < ~ and > 0, 

the soil is healthy. The best percentage of free humic acid seems to be 25 %. 

Infltmue of Fertilisers on these Sickiiesses. — Certain salts, by altering 
the percentage of free humic acid, especially near the roots, can have either 
a bad or good influence. For example, with potassium chloride, the calcium 
largely takes the place of potassium, and by washing is lost as soluble chlo¬ 
ride ; as the potassium is utilised by plants, the result is an increased con¬ 
tent of free humic acid. Magnesium chloride and ammonium sulphate have 
a similar effect. The contrary effect is produced by substances that 
diminish the content^ of free humic acid, as a result of the formation of 
compounds that can be assimilated by plants: lime, magnesium carbonate, 
sodium carbonate, sodium nitrate. 

Control of the Authors' methods. — The results obtained -with Tacxe’s 
method (determination of the free humic acid content by estimating the 
CO2 produced by the reaction soil + CaCOg) gave results that agreed with 
-those obtained by the methods described in the present report. On the 
contrary, no efficient control could be made‘ by comparing the results with 
those furnished by the method based on the determination of the hydrogen- 
ion concentration or by that based on the determination of the electrical 
conductivity (Sv^IN Oden) . 

General conclusion. — The direct and immediate cause of the 
appearance of these' soil sicknesses*has not yet been determined, but 
the close relation between their appearance and the free humic acid content 
of the-soil has been established, a relation that enables the soil to be 
rendered healthy by means of suitable treatment. 

624 - Studies on Kitrification in Natural Soils and Its Importance from an Ecological 
Point of View, in Sweden. — Hesselmaistn, H. (Meddelanden fr^n Statens Skogs- 
forsdksfestalt), in Skogswdrdsforenin^ens Tidskriff^ Year XV, No; 4-6, pp. 313-446 -f 30 
Figs. Stockholm, 1917. 

A consideration of the chief researches carried out of recent years on 
the chemical composition of the soil and the formation of humus (Suzuki, 
Robinson, Schreiner and collaborators, Baumann 8 c Guely, Rindel,. 
Oden), especially as regards forest soils, leads to the following conclusions : 

1) From a soil containing relatively little humus, and, to a lesser 
degree, peat, organic compounds of definite composition can be isolated; 
in certain cases, the compounds thus isolated and identified form a consider¬ 
able part of the soil humus. 

2) Many kinds of huinus, dspecially those of dark colour, are largely 
formed of chemical compounds of undefined character. 
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3) The acid reaction of some humiferotis soils is due to the presence 
of free organic acids. 

4) The constituents of humus are mostly of colloidal nature, and, 
on account of this, ^the physical structure of humiferous soils is greatly 
influenced by the content in mineral salts or electrolytes of the soil or soil 
water. 

The author distinguishes 2 types of humiferous soils: a) '' sweet'' humi¬ 
ferous soils, well aerated by the action of worms and insects ; b) strong"’' 
humiferous soils, formed of dead decomposed or decomposing vegetation. 
The former are chracteristic of deciduous forests and, to a lesser degree, of 
pine forests on soils rich in inorganic salts ; the latter, on the contrary, are 
found in pine forests of the ordinary^type and often form a series of layers 
with varying stages of decomposition and which can be clearly separated 
from the mineral sub-soil. 

The formation and distribution of nitrates in the soil directly influence 
its productive capacity. The dead covering always contains a certain amount 
of nitrogen and the knowledge of the processes by which the nitrogen be¬ 
comes changed into ^assimilable compounds is of great importance. It is well 
known that the decomposition of humus is accompanied by a liberation of 
ammonia, which can be directly assimilated by certain plants. To deter¬ 
mine the " degradation capacity ” of a soil, it is inoculated with a sterile so¬ 
lution of peptones, and incubated for several days ; the degree of decompo¬ 
sition is then ascertained by adding magnesia to the peptone solution and 
distilling off the ammonia into sulphuric acid. Though there are many or¬ 
ganisms that can break up organic matter- with the formation of ammonia, 
up to the present few are known that can change ammonia into nitiites 
and nitrites into nitrates : such are the nitrosobacteria and nitrobacteria dis¬ 
covered by Winogradsky. As nitrobacteria can only act oh ammoniacal 
compounds, the formation of ammonia appears to be an essential phase of 
nitrification is humiferous soils; denitrifying bacteria are also commonly 
found in humiferous soils, but, under normal conditions, the nitroso and 
nitrobacteria are much more active than the others. 

According to the author, the sources of nitrogen in forest soils are : — 

a) the - dead, decomposing covering, to the nitrogen of which is 
added the atmospheric nitrogen fixed by leguminosae, alders and other 
plants; 

b) the soil fungi and bacteria which can fix nitrogen, and which renew 
the energy required for this fixation by decomposing the organic matter in 
the soil; 

£;)'the ammonia and nitric acid brought to the soil by rain. 

In naturally wooded land, thesecond factor is the most important one. 

The nitrogen of forest soils is lost in 3 ways :>«) loss of nitrates dissolv¬ 
ed in soil water ; b) activity of denitrifying agents ; c) removal of wood. 

The preceding researches on nitrate formation in forest soils were car¬ 
ried out along 3 lines : — d) the examination of soil samples to find if ni- 
trifying^bacteria were present; &) determination of the nitrifying capacity 


^ iml 
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of the satiijJes ; c) determination of the nitrogeii content of the trees and 
plants at different seasons. 

The author applied these different methods to the detailed stud}^ of 
different types of forest, obtaining the following conclusions : — 

The sweethumus of beech woods contains as many nitrifying as 
denitrifying bacteria distributed in all its mass’; herbs and grasses also 
help considerably to increase the stock of nitric nitrogen in such a type of 
soil; samples of this type of soil can form considerable amounts of ni¬ 
trates if they are kept. The humus of pine forests with a mossy covering 
is characterised by the absence of bacteria capable of nitrifying ammonium 
sulphate ; denitrifying bacteria are also not present and no potassium ni¬ 
trate can be found in the tissues of the plants covering the soil. The nor¬ 
mal requirement of nitric nitrogen for this kind of forest must evidently 
be satisfied in some other w^ay than b}^ assimilation of nitrates. As regards 
the acidity of the dark humus soils of pine woods, the author observes that, 
as the colloids w^ere coagulated by the addition of inorganic salts, it must 
be admitted that the humus lying on a subsoil very rich in soluble inorganic 
salts is less likely to give an acid reaction, because the humus particles 
unite and become granular, thus allowing the penetration of roots, worms 
and insects, all factors that favour the aeration of'the soil. To support this 
theory, the author quotes as an example the fact that the water of peatbogs 
and marshy soils of the forests of Korrland on basaltic sub-soil is brown and 
turbid, while the same water in the limestone forest soils of Jemtland is 
limpid and clear. 

The author remarks that, in spite of the importance of the researches 
carried out in the United States with the object of isolating numerous or¬ 
ganic decomposition products partly ^toxic to j)lants, their significance 
should not be exaggerated, as there is not the slightest proof that such 
substances are present in the dark-coloured and acid humus of coniferous 
forests. 

Man3’“ natural soils have’ the'"power of nitrification and it is character¬ 
istic that htimus formation in su<i soils takes place under the influence 
of electrolytes or solutions of inorganic salts ; the formation of “ sweet'' 
humus is facilitated by the action of insects and worms that mix the soil 
water and humus. This is why humification, during the seasons when the 
salt-charged soil water flows rapidly, gives rise to forms of humus lacking the 
power of nitrification. On the other hand, on account of its physical con¬ 
stitution, sweet humus nitrifies, which does not take place with strong ** 
humus. In many places, nitrification is so rapid that a considerable amount 
of nitrogen accumulates in the covering vegetation; this is best seen in 
dense beech, elm, oak, ash, and alder fofests, especially where there is mov¬ 
ing underground water; in the.bighermountainous regions,the soilcover- 
,ingal^ contains a considerable amount of nitrogen. In woodlands and 
spruce forests with grassy soil covering the nitrogen of the humus nitri¬ 
fies without there usually being a resulting accumulation of nitrogen in 
the layer. On the contrary, plant associations on bare rocky soils are often 
composed of nitrophilous species that accumulate nitrogen in their tis- 
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sties. Again, in pine forests with a covering of lichens and mosses, the 
nitrogen is not nitrified and the decomposition of the dead covering gives 
rise to the foimation of ammonia and its compounds. 

Soils where nitrification is in progress are often acid and, in this case, 
can only slowly change ammonium sulphate to nitrate, whilst the denitrify¬ 
ing bacteria are usually found distributed among the moss. On the other 
hand, natural soils can, during nitrification, accumulate as much nitric 
nitrogen as ordinary cultivated soils. 

Nitrification is not only largely influenced by the origin of the soil, 
but also by the climate, and as the degree of nitrification constitutes a 
powerful factor determining the composition of the plant associations of a 
given soil, the factors of the formation of the soil can have a decisive in¬ 
fluence, in certain cases, on that composition. Thus, the same forest trees 
grow more rapidly on soils where nitrification takes place than where there 
is no nitrification, and a suitable forest system should make it possible to 
thin numerous forests in such a way as to. favour soil nitrification, thus assur¬ 
ing a higher yield of wood; nevertheless, a good yield of pine and spruce wood 
can be obtained on soils where there is no nitrate formation; in this case, 
however, the rate of growth appears to be proportional to the rate of am- 
monification and the formation of the soil might well be influenced by a 
suitable system of forest management. 

In conclusion, it should not be forgotten that lime, both in the soil and 
soil water, favours nitrification. 

The testis iUustratedbj''28photographs,constituting a useful series of 
ecological documents. 

625 - Irrigation of Rice in California, U. S. A. — Robertson, r. d., in Budetin No. 279, 

• University of Calif or ma Publications, College of A gricultufe, Agricultural Experiment SUt^ 

tiofif pp. 254-270. 7 Fig., 3 Tables. Berkeley, May, 1917. 

Approximately 67 000 acres of rice were irrigated in California in 1916, 
the water supply being obtained principally from Sacramento and Feather 
rivers. Only about 3700 acres were irrigated by pumping from wells. 
The land is prepared for irrigation in contour checks, preparation consist¬ 
ing mainly in making ditches and levees andlnstalling gates. The gates 
must be wide enough to admit the large heads of water used in the initial 
floodings. The levees are made by means of implements described in 
the bulletin and amongst which the ridger is worthy of note This im¬ 
plement, which is hauled by a tractor, is a simple,, home-made affair. 
The appended figure shows a ridger in use, which can regulate the size 
of the levee. The runners for the sides are made of 3-in. X 12-in. plank, 
20 ft. long and lined with steel. The front is 10 ft, wide on the 
bottom and J;he rear end 3 ft. wide on the bottom. The sides are 2 ft. 
high and slope outward. This implement makes a levee having a base of 
about 5 ft. and a height when settled of about 12 in. 

On fairly even ground a crew of 2 or 3 men with a tractor will check 
150 acres or more per day. Often the work is contracted and a common 
price paid is $50 per day for the use of the tractor and checker. 
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Ridger for making irrigation levees. 


The irrigation season is divided into two periods. Frequent light irri¬ 
gations with relatively large head^of water are given to germinate the seed 
and to maintain growth until the plant is 4 to 6 in. high^ and thereafter 
the land is continually submerged to a depth of 6 to Sin. until the rice is 
mature. 

Measurements of the use of water in 1916 on 18 typical fields in Sacra¬ 
mento Valley showed a range of from 4.27 to 14.83 acre-feet per acre, an 
average depth applied of 8.23 feet and an average of 47 acres served per 
cubic foot per second. 

The water used was measured by means of a standard contracted weir 
and an automatic register the measurements are given in two tables. 

Experiments .in rice irrigation were made in 1914 to 1915, inclusive, 
in cooperation with the Bureau of Plant Industry, U. S. Dept, of Agricul¬ 
ture, on the Biggs rice field Station, the object being to determine the 
effect of varying irrigation treatments on the crop yield. 

The results are*given in the appended table (page 667). 

The tests were made on Vs” plots enclosed by well-constructed 
levees and arranged so that they could be irrigated and drained separately. 

The results of the experiments show that, on the black clay adobe 
soil near Biggs, 30 days after emergence of the plant is the best time for com¬ 
mencing submergence, and that 6 inches is probably the best depth of sub¬ 
mergence. Very poor yields were obtained where no water was held on 
the land. Varying the depth of water had very little effect on plant growth. 
More uniform temperatures of the water were found with the greater depths 
of submergence, ' . 

im] , ' ,' • 
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E^ect of Irrigation Methods and Treatment 
on Yields at Biggs Rice Field Station in 1914, 1915 and 1916. 


Irrigatioa treatment 


Yields per acre, pounds 


1914 

19^5 

1916 

Average 

Beguiling submergence 15 days after emer- 
gence of plant. 

45m 

3860 

3750 

4040 

Beginning submergeice 30 days after emer¬ 
gence of plant. 

5 610 

4270 

4020 

4633 

Beginning su’^mergence 45 days after . . . 


— 

— 


Beginning submergence 60 days after . . . 

5410 

4 100 

3 890 

4 466 

Submergence maintained 2 in. deep. , . . 

5010 

4030 

3 620 

4220 

Submergence maintained 4 in deep.... 

5490 

4290 

3760 

4513 

Submergence mmntained C in deep. . . . 

5670 

4510 

3 930 

4 693 

Submergence m intained 8 in deep. . . . 

5220 

4 400 

3 94 ° 

4520 

Slowly dianging water.. 

4790 

4210 

3460 

4153 

Stagnant water. 

4940 

3990 

3800 

4243 

No submergence {soil kept moist by fre¬ 
quent irrigation). 

2440 

2 480 

.2 100 

2340 

Fluctuation of depth. 

5290 

4160 

3 690 

4380 


626- On Green Manures. — SCHRIBATJX and Br6ti6ni]^re, E*j in Comptes vmius des Seances 
Academic d*AgnciittwedeFrame,'Vol. IV, No. 10, pp. 354-357 and 360-365. Paris, 
March 13,1918. 

M. SCHRiBAUX (professor of the ** Institut National Agronomique 
communicated to the Academy a note by M. BR^TiGNufeRE {professor of 
Agriculture at the Ecole Nationale d'Agriculture ** at Grignon) in which 
M. BriStigni^re describes the results he obtained with clover and black 
medick as green manures. The sowing of these two Teguminosae in ceieal 
fields is highly recommended. The practice, which is already adopted 
in some cases, should be general, especially in view of the shortage and 
high price of nitrogenous manures. By this means,' as at Grignon from 
1913 to 1916. the growing of three successive cereal crops becomes pos¬ 
sible. The following table shows the difference in yield obtained when 
oats were sown on green manure as. compared with that grown in the 
control plots ; in each case the difference is in favour of green manure. 



Grain 

Straw 


cwt. per acre 

cwt per acre 

Oats on blcck medick.. 

» » clover. 

» vetch. 

» » white mustard.. . . 

‘ 8.95 

6.27 

4.32 ' 

♦ 0.42 

14.96 

10-79 « 

4.84 

1.14 


The superiority of the black medick and clover is obvious, especially 
that of the black medick, which has the further advantage of costing only 
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£4.14.0 to £5.6.0 pet cwt., whereas clover costs from £7.2.0 to £8.2.0 
per cwt. 

Besides the black medick and clover recommended by M. BR^riGNi^Rn, 
M. ScHRiBAux also advises the nse as green manure of crimson clover, which 
is to be recommended on account of its rapid growth and the relatively low 
cost of its seed. Fenugreek might also be useful for the same purpose, espe¬ 
cially in the south of France, on account of its hardiness and well developed 
roots. The adoption as a green manure of white melilot, already used as such 
in America, might also be studied. 

627 ~ Fertilizers in South Africa — ml he South Africa journal of Industries f Vol. I, 
1^0- 5, PP' 465-467. Pretoria, 1918 (i) 

The growing scarcity of fertilizers has long been evident to the South 
African agricultural community, and the Minister of Mines an d Industries, in 
his address to the Scientific and Technical Committee at their inaugural 
meeting in Capetown on April 17, 1917, especially commended this ur¬ 
gent question to their consideration as an important subject for investiga¬ 
tion and research. 

In accordance with this mandate the Committee at once commenced 
inquiries in various directions, especially with the object of ascertaining 
what practical possibilities existed of replacing imports by locally manufac¬ 
tured fertilizers. The large amount of fertilizer imports and their steady 
decrease since the war began are illustrated in the following table, but at 
the present time importation has practically ceased, and there is no available 
supply to make good the deficiency. 

ImpoHs into South Africa of Manures and Fertilizers, 1913-16 


{compiled from Eleventh 

Annual Statement of ! 

Trade and Shipping, 

1916). 


1913 



1914 



Quantity 

Value 

Quantity 


Value 


lb. 

£ 

lb. 


£ 

Basic Slag. 

II 939 558 

11 ill 

13 664 963 


13 786 

Bone Manures ...... 

9 427 746 

20 103 

S 800 433 


18 293 

Guano . 

701 553 

I 205 

2 356 563 


4967 

Nitrate of Soda. 

, 146 496 

687 

50 0x6 


227 

Phosphates, raw . . 

I 522 433 

I 705 

755 100 


I 185 

Potash Manures. 

3 994 560 

18 tO/ 

I 427 893 


6181 

Sulphate of Anitnoiila . . 

'799 075 

4707 

463 126 


2 408 

Superphosphates ..... 

82 02G 936 

95 273 

73 672 458 


88 X03 

All other N. O. I). 

17 169 069 

35 333 

18 211 668 


45 742 


1915 



1916 

Basic Slag. 

18 054 306 

21 029 

* 12 461 056 


20 614 

Bone Manures. 

4 038 216 

8776 

286 720 


905 

Guano . ... . 

I 453 228 

2 849 

37 614 


92 

Nitrate of Soda ,. 

— 

— 

2 588 


15 

Phosphates, raw. 

— 

— 




Potash Manures. 

61 312 

672 



_ 

Stiftphate of Ammonia . . 

134 175 

788 

loi 224 


793 

Sui>erpho5phates. 

67 822 467 

1x0 143 

40 039 728 


89 835 

All other N. O. B.. .... 

13 095 937 

31 079 

7 885 294 


14 504 


(i) See INT. IssT. 03? Production et consommation des engrais cHimiques dMns U monde 
IXed. 2914 and tne lialf-yeariy t^’mmsTheXrderncaiQml Movement of Feriilmrs andChemicat 
PfodntM useful to Agficuliure, (Ed.) 

If ' 
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As is generally recognized, South Africa’s fertilizer requirements, in 
descending order of importance, are the various forms of phosphoric oxide, 
nitrogen and potash. South African soils are usually not so deficient in the 
last- mentioned item as in the others, and deficiencies can be partially sup¬ 
plied by kraal manure. Phosphates are needed for maize and practically all 
other crops to promote root growth for withstanding drought and ensuring 
early maturity, whilst nitrogen is a prime requisite for wheat and sugar 
crops. The fact that South Africa imports so much of its food supplies 
under normal conditions (even at the present time wheat and wheat products 
are imported to the extent of nearly £ 2 doo 900 yearly) makes the present 
necessity still greater for stimulating local food production, and for this 
purpose the utilization of fertilizers from various local sources must play 
a most important part. Apa rt from the serious drain on the country’s wealth 
inpayment for food and fertilizer imports from oversea, the exigencies 
of shipping shortage may, as the Minister recently stated in public, cause 
a total cessation of wheat imports. 

The Scientific and Technical Committee has surveyed the problem in 
its various-aspects and the inquiries started include : South African guaiio 
supplies ; the increased employment of green-manuring ; the use of ground 
limestone ; the possible utilization of woblwashery and sawdust waste, and 
of kelp for supplies of potash; cotton-seed by-products ; locally produced 
ammonium sulphate; the supply of phosphates from the Seychelles and 
elsewhere; and the possible utilization of Saldanha Bay and other local 
phosphate rocks. Eventually the main centres in the Union were visited. 
to investigate abattoir and'fishery refuse production, and it was ascertained 
that much waste existed in the discarding of potential phosphatic-nitrogen¬ 
ous fertilizers. For instance, at the most important abattoir in the Union, 
80 per cent, of the ofial vras buried at considerable cost owing to inadequacy 
of plant for conversion into a high-grade fertilizer for which the demand 
far exceeded the supply. For similar reasons 12 000 tons yearly of 
potential crayfish fertilizer was thrown into the sea, and at many other 
centres waste occurred which, though often individually small, accounted 
in the aggregate for a considerable quantity. Steps were then taken by 
the Engineering Sub-Committee of the Scientific and Technical Committee 
to ascertain whether fertili^r plants could not be locally constructed so 
as to avoid delay from restriction by machinery importation. 

In the meantime strenuous efforts are being made by those interested 
to convert the large deposits of iron-alumina phosphates known to exist in 
South Africa into a form suitable for agricultural use, and the technical 
aspect of this known problem is attracting much attention in South Africa. 
Inquiries are also being made as to the extent and nature of alleged phos- 
phatic deposits in South-West Africa and elsewhere, and the chemists of 
the Department of Agriculture and others have periodically published arti¬ 
cles on the proper use of fertilizers, great being the need for this educational 
propaganda. 

: At the present time about 200 tons per month of ammonium sulphate 
is being produced from coal at the works of the Natal Ammonium Company, 
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but practically all this is exported to Mauritius for use in sugar gromng. 
Very little is used in the Union, but export is only allowed after all local 
demands are satisfied. Should the oil-pressing industry in South Africa 
grow to provide more fully for local glycerine requirements, this would re¬ 
sult in increased oil-cake production. Of this by product, Mafureira (i) and 
castor oibcake are unsuitable for stock food, owing to their poisonous pro¬ 
perties, bht as fertilizers they provide nitrogen and some phosphoric oxide 
and potash at a cost much less than in the more usual form of nitrogen 
fertilizers. 
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628 - Plants Imported into tlie United States by the Bureau of Plant Industry of the 
Department of Agriculture, during the Half-Year July 1 to December 31,1917 {2). 

— U. S. Departmeyit of Agriculhirc, Bureau of Plant Industry, Inventory of Seeds and Plants 
Imported by the Office of Foreign Seed and Plant Mrodudion: l.During the Period jromjuly 1 
io September 30,1914 (Inventoiy No. Nos. 38 666 to 39 308), pp. 110 -{- 10 Plates; 
II. During the Periodjrom October i io December 31, i9i‘4 (Inventory No. .|r, Nos. 39 309 
to 39 681), pp. 67 r Plates. Washington, 19x7. 

Of the many newly-imported plants the following are mentioned as 
being o| special importance: — 

I. — Cereals. — A collection of 13 varieties of the grass Coix Lmyma- 
Jobi (from Burma), some of which produce soft grain and are cultivated 
for food; 33 varieties or species of the maize characteristic of Copacabana, 
Peru; 5 varieties of maize from Yachow, western China; a collection of sor¬ 
ghum varieties from Java; 20 varieties of rice from Java; the 2 commer¬ 
cial varieties of rice grown in Valencia, Spain (3). 

Forage plants. — The Australian Rhodes Grass {Chloris virgata 
var. dema) which has done exceedingly well on clay-pan, wind-swept and 
sun-scorched soils, wtee other grasses are difficult to grow; 12 species of 
forage grasses {Androgopon erianthoides, AUoieropsis Ekdoniam, Efc^Yo%- 
tis curvula, E. poa, FingerhutUa africam, Ischaemum glmcostachyum, 
Tmimm maximum, P, nigropedatum, Chaetochloa aurea, C, LMergiana, 
C. mgrifostris. C. sulcaia) from S. Africa, some from the Kalahari desert 
region, and some from the Transvaal and Caldeon coast district; if any of 
these plants prove as valuable as the Rhodes grass, from the same climatic 
district, their introduction will be a decided gain. The following plants 
are also valuable acquisitions: — i cowpea sinensis), called ‘‘ im- 


(1) TricMliacmdica'WoiA. supplying oleaginous seed, {Ed,) 

(2) See R. Feb., xgiS, No, 138. {EdX 

(3) The two commercial vaiiePes of rice grown in the Valencia district, especially on the 
banks of the Jnear, axe the Benlloch or Belloch ” and “ Amonquili In 1913, 60 % of 
the first variety and 20 % of the second was grown, and the first is being grown in continually 
i Jicreasing quantities. The origin ol the ** Benlloch ” variety is uncertain. It was introduced 
and distributed to growers by the Agricultural Station of Burjasot, near Valencia, It was, 
immediately acclimatised and seems particularly well suited to the soil. It germinates easily 
and is res'stant to transplanting, whichis a common practice in the district; the straw is strong. 
It ripens, however, somewhat later than the other varieties, and its food value is said to be in- 

that'of the ** Bomba ” variety. _ In 1913, Benlloch ” rice gave an exceptionally high 
4.42 tons per acte, and ^as sold on the threshing floor at $ 4.86 per 220 lb. 
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boortiba'', grown for food by the Zulus of S. Africa; i selected forage 
sugar cane, called quacaofoca ”, which in Queensland has proved superior 
to all the old standard types by its hardiness, yield, softness andf ood value ; 
Erimthus rufipilus, from the Himalayas; PoUiniafulva, from the interior 
of Australia, much relished by cattle; Eriochloa siihglahra capim ango- 
linha ”) from Brazil. 

VEGETABiyES. — A fine variety of the winter '‘pe-tsai'', or Chinese 
cabbage {Brassica pekinensis) with very white heads of a mild flavour ; 2 
species of rhubarb {Rheum acuminatum and R. nobile), from Darjiling, 
India, the two species might be hybridised with R. rhaponticum ; 22 varie¬ 
ties of cassava {Manihot esculentc^, representing the most important 
varieties grown in the State of Bahia, Brazil; a variety of pumpkin (Cucur- 
Uta Pep^j from the Oasis of Merv, Turkestan, which has withstood the 
heat and drought of Sonpra, Mexico, better than any other variety tested 
there; i long, blood-red carrot {Daucus Carota) for pickling, from Sianfu, 
China ; a shrubby species of indigo {Indigofera dosua), from the temperate 
Himalayas, the flowers of which are eaten as a vegetable, while the plant 
is used for fodder. 

♦ Fruit TREES. — Feijoa*Sellowiana remarkable for its large fruit (3 
X 2 34 inches) from Pasadena, California ; the Pelese apricot from Somma 
Vesuviana, Italy, with very firm flesh, fine flavour and good shipping 
qualities; the “ wampi ” {Claucena lansium) with fruit related to the 
orange, which promises to be a good stock for the orange and grapefruit : 
a vigorous tropical vine {f^itis tiliaefolia), the fruit of which is good for 
jelly, and which may be used for producing good-quality varieties o! tropical 
grapes ; 6 varieties ofkuruba ” {Passiftora maliformis), the fruit of which 
is much appreciated in the Bogota market, especially that of a red-fruited 
variety; Eriohotrya petiolatay from the eastern Himalaya district, which 
may prove valuable as a stock for the loquat; the huisa mango {Mangifera 
iniica) with excellent fruit, from Cuba, though the seed, is probably of 
Philippine origin; a quantity of “ litchi seeds {Nephelium LitcM) from 
trees in the Hawaiian Islands; Poupartia axillaris, a fruit* and shade tree 
from the western Hupeh and Szechwan Provinces of China, which has 
proved hardy in Georgia ; Sorbus cuspidaia and S. insignis, natives of the 
Eastern Himalayas; Dillenia peniagyna, from Oudh, Bengal, Assam and 
Burma, the flowers, buds and green fruit of which are eaten by the natives; 
Rubus niveus from Kashmir and Sikkim, a rambler bearing fruit superior 
to that of the English blackberry. 

Ornamentai., shade and wind-breaking trees. — The 8o-foot high, 
wild, pink-flowered cherry of Japan {Prunus serrulata sachalinensis)^ which 
deserves to be widely planted on accunt of its hardiness'and beauty ; the 
Nepal ash {Fraxinus floribunda), which, though not hardy in Englafld may 
prove to be so in the south of the United States; the East African Cedar 
ijunipems procera) from Eritrea, the wood of which makes better pencils 
than those of the American juniper; Balanites Maughamii, a native of 
Portuguese East Africa, from the seeds of which a clear, yellow> odourless 
oil is obtained ; Picea Smithima, from Darjiling, India, the wood of which 
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is used for packing-cases and charcoal; Aesculus assamicus, from north¬ 
ern Bengal; Tilia mongolica from Tahuashan, China; 3 varieties of the 
Chinese soap-bean tree {Gleditsia sinensis), remarkably resistant to drought 
and alkalinity, and very ornamental because, all through winter, they bear 
their pods, 'which are very rich in saponin; the cigar-boxwood tree {Toona 
sinensis) from Changli, China, a fine shade and ornamental tree which also 
gives good timber ; Corylus ferox, the edible Nepalese hazelnut; a large b am- 
boo {Dendrocalamus Hmniltonii), from Darjiling, with shoots 80 feet high, 
the young sprouts of which are edible, it might prove hardy in the south 
of the United States and be used as a windbreak; Cotoneastey microphylla ; 
18 species of Himalayan rhododendron:— Rhododendron anthopogon (a 
shrub about 2 feet high with sulphur-coloured flowers), R arborenm (of¬ 
ten attaining a height of 25 feet), R arboreum Camphelliae, R arboreum 
Smith, R barhatum, R camelliaefiorimi, R campanulatum, R campylo- 
carpmn (with pale yellow flowers), R ciliatum, R Roylei, R Dalhousiae, 
R Falconeri (admirably adapted to the parched, arid climate of Tibet), 
R fidgens, R grande, R lanaUmv (with pale sulphur-coloured flowers), 
R Lepidotum, R setosum, R Wightii (with pale yellow flowers) ; a Nepal 
barberr5^ [Berberis nepalensis), which, in Nepal, flowers from October to 
March ; Polygomim vaccinifolium, an autumn-flowering plant very popular 
in England; 3 forms of evergreen shrubs (E«^o;«ymwsspp.), from Tahuashan, 
in the Shensi Province of China. 

II. Edible plants. — A collection of 38 varieties of Chinese barley, which 
it is hoped will 3deld good new varieties in some parts of the United States ; 
8 varieties of sweet potatoes from the Cuba Experiment Station ; .1 wild 
tomato of Eunchal which grows wild among the dry rocks of the Island of 
Madeira, believed to be from the original stock from which the cultivated 
tomato is descended, it is very resistant to drought and will probably prove 
valuable in selection work ; the Mahwa tree [MadJmca indica), the fleshy 
flowers of which produce annually in India food worth over a million dol¬ 
lars has been imported into Florida and Porto Rico. 

Eegtjminos.^ used as green manure and rodder leguminos.^E.—T he 
Sarawak bean {Dolickus Hosei) si used as a cover crop to keep down weeds in 
rubber plantations in the Malay States, and could be used for the same pur-^ 
pose in the citrus orchards of Florida; i wild, prostrate form of alfalfa from 
the mountains between Hotien, Honan, and Euanfu, Shansi province, China. 

Textile plants. -— The ‘*chingma»", also known as Chinese jute or 
Tientsin fibre {Abutilon Theophrasti), which yields a harsher and stronger 
fibre than Indian jute and is used for carpet-making; it was imported from 
Ichang, China, and, if improved methods for extracting the fibre be found, 
may prove of value in America ; seeds of Kokia drynarioides (closely re¬ 
lated to cultivated cotton, but now almost extinct) have been imported 
from Molokai, 

OSNA^NTAL AND WIND-BREAKING TREES, -r The doom-boom " of 
the S. African veldt {Acacia horrida) is promising as a hedge and wind- 
breakxng tree in Texas; 2 species of Tamarix, {Tamdrix pentandra var. 
brmchysiachys and F, KareUni Mrta) have been imported from the desert 
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of Farab, Bokhara, Turkestan, in view of the good results obtained in 
Texas with Tamarix as low windbreaks; the Himalayan Rosa odorata gi- 
gantea, with white flowers 6 inches across, a climbing rose which may be 
crossed with others ; the most beautiful flowering tree of Java, Spathodea 
campamddla, imported from Africa into the island, where it flowers almost 
all the year; as it has flowered in southern Florida new importations have 
been made. 

Fruit trees. —The rapid growth of avocado {Perseagrat ssima) groves 
in California and Florida and the ever-growing appreciation of the value 
of the fruit, which contains over 29 % of fat, make the Guatamalan and 
Mexican hard-shelled varieties of much interest, they ripen in spring and 
winter and have remarkable shipping qualities; they have of late years 
been grown in California; a Ceylonese mango, almost as large as a coconut, 
of a bright red colour and with almost no fibre; a Feijoa Sellowiana seedling, 
with exceptionally large fruit; this species has proved exceedingly hardy in 
the south of the United States; i rosy-fleshed anona, called ilama 
(Annona diversifolia), one of the best of this class of fruit, and A. purpurea, 
with large aromatic fruit; i Chinese wampi ” [Claucena lansium) which 
grows well in Florida and may be cultivated for its fruit ;i variety of coco¬ 
nut rich in oil, from Punta Burica, Panama; 4 varieties of apples resistant 
to the woolly aphis {Eriosoma lanigera) ; Pyrus betulaefoUa sent by Dr. 
BretschneidER to the Royal Botanical Gardens, Kew, and the Arnold 
Arboretum, Jamaica Plain, Massachusetts, it may be used as stock and 
should be useful in selection work; P. Bretschneideri, very valuable as an 
ornamental tree, and yielding yellow, round, juicy fruit; according to Sar¬ 
gent the best Chinese pear trees are derived from this variety; P. ovoidea, 
which is probably the parent of the Kxeeeer blight resistant pear, it has 
large, abundant flowers, and foliage that turns scarlet in autumn; P. phaeo- 
carpa, with pyriform fruit, which appears to be immune to blight [Bacil¬ 
lus amylovorus), for a large tree in the Arnold Arboretum for many years 
has never contracted the disease although exposed to infection. This col¬ 
lection of Chinese pear trees, made by the Arnold Arboretum, will 
facilitate a comparative study of Chinese species (from which KiEREER and 
Le Conte obtained their blight resistant pears, by crossing and selection) 
and the determination of their value for grafting and selection purposes ; 
a wild apricot from the Shansi Province of China, where the natives pickle 
the kernels in brine and eat them as an appetiser; 2 small, sour, wild free¬ 
stone peaches from Sianfu, Shensi Province and Chaoyu, Shansi Province, 
China, respectively ; Prinsepia uniflora from near Fucheng, Shansi, China, 
a hardy, shrub, bearing dark red, juicy and sour fruit resembling cherries. 

629 - The Separation of Autogenous and Added Hydroeyanie Acid from Certain Plant 
Tissues and its Disappearance during Maceration. — alsberg, care e. and black, 

Otis F, (Ofiice of Brag Plant, Poisonous Plant, Physiological and Fermentation Investi¬ 
gations, Bureau of Plant Industry, United States Department of Agriculture, Washington), 
in The Journal of Biological Chemistry, Vol. XXV, Ho. i, pp. 133-140. Baltimore, Md., 
TVlay, 1916. 

In this paper it is shown that the leaves of must be . 
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distilled with, acid 4 hours before all of the hydrocyanic acid is liberated, 
whereas in Andropogon and Panicularia less than i hour is sufficient to 
liberate all hydrocyanic acid present. It is further shown that in macerat¬ 
ing plant tissues that contain hydrocyanic acid a certain amount of the 
h3’drocyanic acid present or of c^^’anide that may be added is s(S converted 
that it is not recoverable by distillation with sulphuric acid. This is not 
due to the action of enzymes or to the presence of glucose. It is thus shown 
that in determining hydrocyanic acid in plants several methods in corrobo¬ 
ration of each other must be used. 

630 - The Direct Influence on the Stock of the Sap produced by the Scion, and the 

Action on the Plant of Acid Solutions Absorbed Directly: Experiments in Italy. 

— Caimpbelt^, C, ill the AtH ddli Reale Accademia dei Lincei, Series V, Rendiconti, 

Vol. XXVIII, mt. TTalf-Yeai, No i, pp 57-6i, Rome, January 6, 19x8. 

Plants that are wild or have become so are usually more resistant to 
parasites than cultivated plants ; this has suggested the hypothesis to 
Prof. CoiMHS that this difference in behaviour is due to the greater acidity 
of the sap of wild plants (i). 

The author has tested Prof. Comers* hypothesis in two different ways : 
i) by grafting a wdld plant on a cultivated plant of the same genus (plum 
on peach or wild apple on an ungrafted apple) and studying the influence 
on the latter of the sap produced by the former ; 2) by making the plant 
take up acid solutions through its aerial parts by the method of Prof. Acqua 
[Rendiconti della R\^Accademia dei Lincei, 1914). 

Action or the sap produced by the wild scion on the cultivated 
STOCK. — If Prof. Comes* hypothesis is correct, the sap produced by the 
scion, being more acid, should increase the resistance of the stock to para¬ 
sites. This was confirmed experimentally; in fact, after the 2nd and 
3xd year of grafting, the influence of the scion on the stock is shown by 
the deeper colouring of the leaves of the cultivated plant (more marked 
in the peach) and its greater resistance both to drought and certain parasites: 
in the peach, against Exoascus deformans ; in the apple, against Oidium 
farinosunu 

Direct Absorption of acid solutions by the aerial parts. — 
Up to the present, the author has studied 0.5, i and 2%o solutions of tar¬ 
taric, citric and malic acids in pure distilled w^ater or plus a little saccharose 
to vary the osmotic pressure. By means of a cut branch immersed in wa¬ 
ter, an apple-tree heavily attacked by Myzoxylm laniger (= Schizoneura 
lanigera) and peach-trees heavily attacked by the apHd Anuraphis persicae 
{= Aphis persicae) were made to absorb acid solutions at first in 1915, 
then in 19^^ ^ 9 ^ 7 - lu the spring of 1917, it was found that, as regards 

the apple-tree which had absorbed the acid solution, the Myzoxylus laniger 
had almost completely disappeared and that, in comparison with the con¬ 
trols, the ppper leaves were letter developed and of a deeper green. The 
infection with the conidial form [Oidium farinosum) of Podosphaera leuco- 
incha, with which all the other ungrafted plants were attacked, did not af¬ 
fect the plant in question or the wild plants. Of the 2 peach-trees most 

(I> See Ho. 881; 1914, Ho. 9^«; R,, 1916, No. 937. {Ed,), 
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severely attacked by the aphids, the .one that had absorbed the acid solu¬ 
tions (and which was in worse condition than the other at the beginning) 
has survived, while the one that was not treated died. 

The author has the intention of continuing and enlarging these research¬ 
es, and he considers it will be useful to try again the influence of an Ame¬ 
rican vine-scion on a Ruropean stock, as regards resistance to phylloxera, 
to establish the value of the change taking place in the chemical conditions 
and to include the direct absorption of liquid in his experiments. 

631 - The Influence of Acids on Germination (i),.— Maquenne, i,. and demoltssy,^., in the 
Compks Rendtis des Seances de V Academic dcs Sciencesf Vol. ClyXVI, No. 14, pp. 547-552, 
Paris, April 8, 1918. 

Up to the present there is no precise information available as to the 
influence of acids on germinating seeds. It is certain that they are injurious 
at concentratioas of i/iooo, but nothing is known as to the minimum at 
which they begin to take effect. The latest work on this subject has been 
carried out by Mile Promsy (2) and M. MiCHBBns (3). 

Ror their experiments the authors used peas and wheat, previously 
swollen by soaking in pure water for 24 hours. The experiments were car¬ 
ried out in tW'O ways : — in saucers, in sand soaked with weak hydrochloric 
or sulphuric acid, and in quartz tubes filled with the same solutions zoo 
times more dilute. 

CoNCi^usiONS. — Mineral acids should be placed among the substances 
that are most injurious to germination. Their toxic action which, when the 
acid is free from other substances apparently cannot be changed to a fa¬ 
vourable one, can be modified by the presence of electrolytes of salts. 

In this, acids behave like all other mineral poisons: especially harmful 
when acting alone, they are sensitive to the influence of antitoxins amongst 
which calcium appears to be one of the most pow^erful. And, as whh the 
salts of heavy metals, mineral acids sensibly diminish the efiicacity of cal¬ 
cium sulphate. 

632 - SomB Effects of Organic Growth-Promoting Substances (Auxfmones). — i. 

Bottomeev, W. B. {Professor of Botany, University of London), Some Effects of 
Aujcimones on the Growth of Lemna rntnor in Mineral Culture Solutions, in the Proceeding^ 
of the Royal Sov?^;fy {Biological Sciences), Series B, Vol. 89, No. B621, pp. 481-507 4 - ^3 
Tables + 7 Fig. 4 - 2 PI. Uondon, 1917. — II. Mockeridge F. A. (King’s College, I<ondon), 
Some Effects of Auximoiies on the Soil Organisms concerned in the Nitrogen Cycle. 
lbid>y pp. 508-533. +.15 Tables, 1917* 

I. — In ‘a previous communication {3) the author showed that bacter- 
ised peat *(4) contains certain organic growth-producing substances which 
he calls '' auximonesand which, when added in very small amounts to 
wheat seedlings growing in water culture, cause a marked increase in 
growth. 


(i) See R,, September 1917, No. 803. {Ed,)^{z} Thesis No. 1479 of the Science Faculty of 
the University of Paris. Mturseilles, 1912, — Bull. Acad. RoyaU de Belgium, Science Section, 1913, 
{Author). ' ^ , 

(3) See H., January 1917, No. 21.—(4) See B., 1914, No. 1103.’<F 4 ), 
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The author started fresh experiments with Lemna minory a plant whose 
rapid growth can be easily noted. A number of comparative culture tests 
(control cultures in Detmer’s culture solution — cultures in that solution 
plus small quantities of extracts of bacterised peat a) aqueous extract; 

6) alcoholic extract; c) phosphotungstic acid fraction) have led to the follow¬ 
ing observations:— 

1) The auximones contained in bacterised peat have an enormous 
influence on the growth of Lemna, even when added in small quantities: 
the plants grow in number and weight, the cells are larger, the protoplasm 
is denser, the nucleus larger and the chloroplasts are more numerous. 

2) In Lemna normal growth and multiplication cannot be sustained 
for any length of time in the absence of auximones in an exclusively mineral 
solution; auximones are essential for the effective utilisation and assimi¬ 
lation of the mineral substances supplied to these plants. 

The addition to the mineral culture solution of 368 parts per million 
of organic matter from the water extract of bacterised peat resulted, after 
6 weeks, in multiplication of the number to 20 times, and a*n increase in weight 
to 62 times, that of the control plants. 

3) It is highly probable that rhese auximones are organic decomposi¬ 
tion products, for bacterised peat is simply organic matter, already partly 
decomposed by anaerobic action, which has been further decomposed by the 
agency of aerobic bacteria under suitable conditions. Some of them may be 
absorbed and utilised directly as plant nutrients. Schreiner and Skinner 
have shown that such nitrogenous decomposition products as creatinine, 
histidine and arginine can replace nitrates in a culture solution, and that, 
even when nitrates are present, these substances are absorbed by the plants ; 
these compounds are absorbed as such and utilised directly for building 
up the proteins and other complex nitrogenous constituents of vegetable 
material. They also suggest that the energy required for the transforma¬ 
tion of inorganic nitrogen into an organic form being no longer required, 
it can be expended otherwise when these substances are supplied to the 
plant and results in more rapid growth and increased plant efficiency. Other 
auximones may have a similar effect to the accessory food bodies or growth 
vitamines concerned in animal growth, which would explain the enormous 
effect produced in comparison with the quantities present. 

, 5) The great sensibility of the plant to the action of these substances 

is shown dearly when the quantity of auximones is ^progressively dimin¬ 
ished or when the culture solutions are exchanged. 

6) The fact that plants can grow in exdusively mineral * solutions 
does not constitute an objection to the suggestion that the presence of or¬ 
ganic substances is necessary, for Brown has shown that nitrogenous or¬ 
ganic growth-promoting substances may be produced in the endosperm dur¬ 
ing germination and absorbed by the embryo. 

. ., 11 . ~ The author has made different cultures of the organisms concern- 
ed in the nitrogen cycle (nitrogen-fixing, nitrifying,* ammonifying and 
<fenitiifying bacteria), which were mixed with extracts of bacterised peat. 
The results of the researches indicate that: — 

imj ' 
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1) Soluble humus is a very important factor from the point of view 
of the activities of scdl bacteria. Its effect on the organisms appears to 
be largely independent of any organic matter it may contain; it is shown 
to be due to the presence of auximones; 

2) auximones increase the rate of nhrogen fixation and nitrification, 
depress the rate of denitrification, and do not appreciably affect the rate 
of ainmonificatioii. 

If auximones play some definite part in the building up of the complex 
nitrogenous molecules of the organism, it follows that a directly opposite 
effect should be produced on the two classes of bacteria (nitrifying and 
denitrifying) whose activities are directed upon such widely divergent lines. 

633 -Translocation of Seed Protein Reserves in the Growing Maize Seedling.— pettibone, 

C. J. V. and Kennedy, Cornelia (Biochemical Eaboratory, Department of Physiology 
of the Medical School, University of Minnesota, I^Iinneapolis), in The Journal of Biological 
Chemistry, Vol. XXVI, No 2, pp. 5 i 9 - 5 ^ 5 > 2 Diagr. Baltimore, Md, September, 1916. 
In view of the establishment of the fact that in animals the proteins 
of the food enter the blood stream and are transported to the tissues at 
least in large measure in the form of amino-acids, the authors have judged 
of interest to settle the same problem in connection with the transference of 
reserve seed proteins in plants and have undertaken the study of the form 
in which the reserve proteins of the kernel are transported in the growing 
maize seedling. ’ The conclusion arrived at from the results is given below;— 
It is clear that amino-acids are present in the flowing sap of maize 
seedlings. Since these compounds are present at all times in seed, rootlet 
and plumule, their presence in the flowing sap coupled with the migration 
of nitrogen, indicates beyond question that the process of transportation of 
the reserve proteins of the seed, to furnish building material for the proteins 
of the growing parts, takes place in a manner analogous to the transporta¬ 
tion of protein food supplies in the animal organism. The appearance of‘a 
slight cloudiness when the sap was mixed with alcohol, and the relatively 
slight increase in amino-acid nitrogen after hydrolysis suggest, however, 
that a portion of the nitrogen may be transported in the form of soluble pro¬ 
tein or protein hydrolytic products of peptide type. 

634 - The Origin of« Humpback” Wheat by Selection.—See No. 642 of this Rmew. 

635 Two New Varieties of Field Pea Obtained by Pure Line Selection, in Norway* 

— Christie, W., in Aanherctnmg angaaende de otJentligeforanstaUningertULandhruhets 
fremmc i amet xgi 6 , pp, 515-518. Clitwliaiiia, 1917. 

The field pea {Pisum arvense) cultivated in Hedemarken (Norway) 
consists of a mixture of forms tliat differ in their yield of seed and straw, 
in their earliness, afid other characters. 

The article under consideration gives the results of researches carried 
out with the idea of isolating the best of the different forms, Thus, in 
1905 and 1906, a choice was made from 118 and 225 specimens (destined 
to serve as parents for the new lines) in the localities of Nordre I^und and 
Bnttekvaern, province of Fumes. A series of comparative trials, with pro¬ 
gressive elimination of unpromising types, gradnally reduced the numl^r 
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of lines to 2 only, which were worth considering as valuable new varieties. 
These were Moistad gulgronne ert (Moistad yellow-green field pea) 
and Moistad brandede ert (Moistad mottled field pea), entered in the ge» 
nealogical register as No. 0203 and No. 0402. 

As regards the yield of the difierent varieties and the length of their 
growing period, the following data is available for the 4 year period 1909-1912: 
* Yieed in seed. — The mottled field pea 0402 (relative yield: 100) 
takes first place with an average of 2248 lb. per acre, i. e., 946 lb. more than 
the common Hedemarken field pea (relative yield: 83) and 242 lb. more than 
the yellow-green field pea 0203 (relative yield : 96), which only surpassed 
it in yield in 1911. 

Yieed in straw and EARI.INESS. — Both mottled and common field 
pea give practically the same yield in straw (3729 lb. and* 3899 lb. respective¬ 
ly per acre) while the yellow-gi'een field pea (3131 lb. per acre) gives a 
much inferior yield to both the others, probably on account of its earliness. 
In fact the length of the growing period is 109 days fox the yellow-green 
field pea, 118 days for the mottled field pea, and 116 days for the common 
field pea. The more early a variety is, the smaller is the amount of green 
parts that it produces. 

The following are the chief characters of the two new varieties : — 

1) Moistad yellow-green field-pea No. 0203. —It is a form of Pisum 
at Dense var. unicolor (“ ensfarvet graaert'') which differs from the common 
Hedemarken field pea in greater earHness and bigger yield of seed, while it 
is slightly inferior as regards yield in straw. The seeds are round, small, 
and of a fine yellow-green colour. 

2) Moistad mottled field pea No. 0402. — It is a form of Pisum 
arvense var. punciato-maculatum (*' prikket-marmoreret graaert **) It is 
clearly superior to the common Hedemarken field pea for yield in seed, 
while -retaining ths useful earliness and high yield in straw that characterise 
the common variety. The seeds are mottled with brown on a grey-green 
ground, thus giving it its name ‘ mottled" field pea. 

636 - Maternal Inheritance in the Soy Bean. —Terao, h., in The American Natnrah’st, 

Voh lill, Nq, 613, pp, 51-56. New York, January, 191S. 

The cotyledons of the soybean hispida Mas;im,) maybe green 

or yellow. ^ In the first case the seed-coat is always green, in the second it 
is either green or yellow. The results of the author's experiments since 
1910, summarised below, show that these colours are transmitted by the 
maternal plant only. 

' i) Transmission or the colour or the coTYEEiiONs. — Reciprocal 
crosses between varieties with yellow cotyledons and with green cotyle¬ 
dons give, in the hybrids of the same character as the female parent. 
In this phenomenon is repeated without there being any Mendelian 
segre^tion of characters such as might be expected. Table I Illustrates 
the results. ' . 
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TabIvIC I. — Transmissiofb of the colour of the cotyledons. 


Parents . 

green 5 x ydhw 

yellow $ X ^rem 


\/ 


Fj . 

Plants with green cotyl. 

Plants with yellow cotyl. 


100 % 

1 

100 % 

1 

Fz . i 

1 

Plants with crceii cotyl. 

1 

Plants with yellow cotyl. 

* ' 

100 % 

100 % 


2) Transmission or the coeour or the seed coat. — This is more 
complicated. In the cross Green $ X Yellow {See Table II) the colour 
of the seed coat is transmitted exclusively by the female plant, as in the case 
of the cotyledons. The cross Yellow 9 x Green , however, gives in 
hybrids with yellow cotyledons and green seed coats, and in F^, of the 
individuals have green seed-coats and % yellow seed coats according to 
the Mendelian ratio 3:1. 

Tabee II.'— Transmission of the colour of the seed coat. 


Puf&fds . 

Colotfr of cotyledon . . . 
Colour of seed-coat. . . . 

Fi . . . . .. 

Colour of cotyledon . . . 
Colour of seed-coat. . . . 

F2 . 

Colour of cotyledon . , . 
Colour of secd-coat, . . . 


Expeanation or these phenomena. — The behaviour of the chloro¬ 
phyll of the aerial parts of the plants is identical with that of the cotyle¬ 
dons ; when the plant ripens the leaves and stem of individuals with yel¬ 
low cotyledons turn yellow, whereas,' in plants with green cotyledons, the 
parts keep their green colour without changing for a longer period. There 
are, then, two types of chlorophyll: — Y, which can be changed to yellow 
and, 0 which remains green. Both of these characters probably have their 
J^atin the.c3rtoplAsm of the egg-cell, and are, thus, transmitted directly 
by the female plant* 


Green $ X yellow (J 
green yellow 

green yellow 



100 % 
green 
green 


100 % 
green 
green 


Ydhw $ X Green (J 
yellow green 

yellow green 



*100 % 
yellow 
green 



25 % 50 % 25 % 

yellow yellow yellow 
green green yellow 
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The action of the chlorophyll of the seed coat, however, wloich may be 
green even in plants with yellow cotyledons, is probably due to the pres¬ 
ence of a factor H, which prevents Y from colouring the seed coat yellow, 
so that it remains green even in the absence of G. The absence of the 
inhibitory factor H expressed by h. In varieties with Q chlorophyll the 
presence or absence of H is shown b5^ the varying intensity of the green. 

These facts make possible an explanation of the phenomena described 
above. Thus the cross green 9 X yellow , with the formula (G) HH 9 x 
(Y) hh <5 ^ gives in a h3^brid (Q) Hh, w^hich is green, and, in three hy¬ 
brids (G)Hfi, (G) Hh, (0)hh, all of which have green cotyledons and seed 
coats (see Table III). 

On the other hand, the cross Yellow 9 X Green , with the formula 
(Y)hh 9 X (Q)HHc5 gives inFi, individuals (Y) Hh with green seed coat^s, 
and in Fg, % of the individuals (Y) HH green, (Y) Hh green, and % Yhh 
yellow, as would be expected. 

Table III shows the transmission of the characters “ green and “ yel¬ 
low In each case G and Y are transmitted by the female plant only ; 
thus, in the cross in the first column, the Fi hybrid has the formula (G) Hh 
instead of YQHh. Similarly, in the cross in the second column the formula 
of the hybrid is (Y) Hh Instead of YGHh. The factor H, however, is obviously 
contained in the nucleus and is also transmitted by the male plant, in ac¬ 
cordance with the Mendelian law. 


Tabee hi. — Transmission of the characters ''Green'' and " Yellow 


PmenU .. . 

Colour of cotyledons .... 
Colour of seed co^t . . . . 

Fj . 

Colour of cotyledons .... 
Colour of seed dbat .... 

Fa . . , . 

Colour of cotyledons . . . ^ 
Colour of seed coat .... 


(G)HH 9 X (Y)hh S 

green yellow 

green j^ellow 



( 0 ) Hh * 


green 

green 



(Q) HH (G) Hh (G) hh 

25 % 50 % 25 % 

green green green 
green green green 


(Y) hh 9 X (0) HH (5 

yellow green 

yellow green 



(Y) Hh 

yellow 

yellow 



(Y) HH (Y) Hh (Y) hh 
25 % 50 % 25 . % 

yellow yellow yellow 
green green yellow 


, CoKCEtrsiONS. " The colour of the cotyledons is transmitted by the 
female plant only, and is due to two determinants, G and Y, contained in 
the c3rtoplasm of the egg-cell, and each subjected to the action of .a third 
determinant, ti, contained both in the ovule and in the pollen grain, which 
has tWQ efiects on the seed coat: — i) it modifies the intensity of the green 
colour^ G ; 2) it prevents plants containing Y from turning yellow. 

[m] 
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The maternal inheritance described by the author seems to be identical 
with the character ** albo maculata ” studied by Correns in MiraUUs 
Jdapa (i) SLudhy Baur in Antirrhinum majus {2), which is only trans¬ 
mitted by the female plant. 

637 - Hybridisation Experiments between Different Varieties of the Cultivated and 

Wild Strawberry, in Alaska, U. S. ^.—Annual Reports of the Alaska Agricultural Expe- 

riment Station for the Years 1904-1915. Washington, 1905-1916.. 

Numerous hybridisation experiments were carried out from 1904 to 
1915 at the Agricultural Station of Sitka, Alaska, with a view to obtaining 
a new type of strawberry combining the following characters : — 

1) Resistance to winter cold and the capacity to ripen fruit regularly 
during the cold, damp summer of the coastal district. 

2) Firm, slightly juicy fruit. 

Both these characters are found in the wild Alaskan strawberry. Fra- 
garia chiloensis, 

3) High yield. 

4) Targe fruit. 

These two qualities are characteristic of the cultivated varieties. 

Aeaskan Wied Strawberry. — Fragaria chilo&nsh is plentiful along 
the coast from Icy Strait to Prince William Sound, in the most sterile sandy 
soils, to which it has adapted itself so well that, when transplanted into 
richer soils,' it produces abundant vegetation but no fruit. The leaves of 
this species are characterised by having a large number of leaflets, 4 on an 
average, sometimes even 5 or 6. Flowering begins during the fi.rst 10 days 
of June, 2 or 3 weeks earlier than the cultivated varieties. The first fruits 
appear at the beginning of July and the plant continues to bear fruit until 
very late in autumn. The fruit is of average size, conical shape, very deli¬ 
cate flavour, with firm, slightly juicy flesh, very resistant to packing and 
transport. 

Crossings. — The female parents were the cultivated varieties En¬ 
hance, Magoon, Bismark and Hollis. The last named, which may be a 
native of Michigan, has not as yet been identified and has received the iidme 
of the place from which it came last — Hollis, in Prince of Wales Island, 
Alaska. 

- The cultivated varieties, kept in greenhouses, so that they should 
flower at the same time as the native species, were first castrated then 
fertilised with pollen from Fragaria chiloensis. The F^^ hybrids had the fol¬ 
lowing characteristics: — 

1) Vigorous, even excessive, growth. 

2) Teaves similar to those of the native species, with 4 leaflets, but 
less well-developed blade, and longer and stronger petiole* 

3) Earliness; resistance to unfavourable climatic conditions, but 
with very marked individual differences. 

(i) Correns, C., Zeitsohrift fur induktive Absfammungs-- und Vererbungslehre^ Vol, I, 1909, 
pp. 291-329 ; Vol. II, 1909, pp. 331-340- — (2) back, E., Ibid., Vol. IV, 1910, pp, 81-102. 

(Author}. 
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4) Fruit as large as that of the parent Hollis, sometimes even larger, 
possessing at the same time the valuable characters of the native straw 
berry — firm, slightly juicy flesh, delicate flavour. 

5) Shape of fruit varying from round to conical with all intermediate 
graduations ; the pointed forms usually have a better flavour. 

6) High productivity^ — more than 250 fruits per plant in the hybrids 
Nos. 1503, 537, 320. 

The crossings, therefore, gave positive results, since it was possible to 
unite in one plant the valuable characters of both parents. • The selection 
work is being continued with a view to isolating and fixing the most promis¬ 
ing lines and thus create a good type of strawberr}?^ capable of being propaga¬ 
ted throughout the foastal district of Alaska. It should be noted that the 
development of the blade and the size and number of the stomata make the 
new varieties absolutely incapable of resisting even a short drought and 
thus limit their being grown further south than a little beyond the 50th, 
parallel. 

638 - Acclimatisation, Selection and Hybridisation Experiments with Fruit Trees in 

Alaska, U. S. A, — Annual Reports of the Alaska Agricultural Experiment Stations 

for the Years 1904-1915. Washington, 1905-1916. 

The results are given of a series of acclimatisation, selection and 
hybridisation experiments, carried out from 1903 to 1915 at the Agricultu¬ 
ral Station of Sitka, in order to obtain types of apple, plum and cherry 
trees capable of growing and beating fruit in the coastal regions of south¬ 
east Alaska. 

In the interior (Yukon Valley) experiments with arborescent Rosaceae 
gave absolutely negative results from the beginning; the summer, though 
relatively warm, is too short for the wood and fruit to ripen, and the very 
severe winter never allows the plant to hibernate. Sitka is on the west 
coasi of Barabanov Island in N. latitude 57^3' and W. longtitude 135^*20* 
(Greenwich meridian), and its climatic conditions are totally different 
frorm those which are suitable for the regular development of fruit 
trees. The summer-autumn period, from the last destructive spring 
frost to the first autumn frost, is fairly long (from May to September), 
but wet and cool, thus having an inhibitory influence on the ripening of 
fruit and wood. The winter, though less severe than in the interior, is 
neverthdess very cold and kills and, to a certain extent, causes necrosis of 
the buds which form during the favourable season. The absence of a hot 
and dry period prevents the plant from developing resistance to low tem¬ 
peratures by loss of water and thickening of the cell walls. The experi¬ 
ments dealt with varieties of apple, plum, and cherry trees. 

I, AppeE trees. — i) Acclimatisation. The plants used in the acclima¬ 
tisation experiments may be divided into three groups: — a) Pyrus baccata, 
a native Siberian variety; 5 ) certain varieties known in North America as 
<2!rab-apples, probably derived from a cross between P. Malm and P. bac 
cola ; c) different varieties of Pyrm Malm cultivated in the cold districts 
and known for their reristance to low temperatures. 
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Pyrus haccata, from.Siberia and Manchuria, was first planted at Bran¬ 
don, Manitoba, in 1890, and spread rapidly through the cold and wet dis¬ 
tricts of north-western Canada, where it thrives and bears fruit regularly 
every year. It is a fine tree with a thick crown, smooth bark, compact wood 
and tasty, reddish-yellow fruit, about the size of a cherry (diameter = 
18 mm.) At Sitka it gave good results. Pour times from 1908 to 1914 the 
fruit formed in good time, L before the first autumn frost; both the 
fruit and the wood ripen fairly rapidly. 

Although few data on the subject are availably the dates of the princi¬ 
pal vegetative phases may nevertheless be stated appioximately: — i) I^eaf- 
ing during the first 10 days of June ; 2) flowering during the last 10 days 
of June ; 3) complete maturity towards mid-October. The first fruit was 
obtained in 1911 from trees 8 years old, planted at Sitka in 1903. 

Pyrus haccata x P. Malus. — As has already been said the varieties of 
crab-apples are probably a cross between the two species haccata and Malus 
rather than products of a pure selection of P. haccata. These trees have al¬ 
ready given very satisfactory results in different parts of Canada, and the 
experiments in Alaska justified the hopes placed in them. Only a few of the 
numerous varieties imported from time to time into Sitka responded to 
acclimatisation, but the greater part of those which succeeded belonged 
to the crab-apple varieties, They were Whitney, Transcendent, Martha, 
Sylvan Sweet, Buir Sweet, Hyslop, Yellow Transparent, and Tivland 
Raspberry. The two last hold first place. (The Report gives two photographs 
of Whitney and Tiviand Raspberry apple trees, with their fruit). 

Pyrus Malus. — The varieties, Duchess, Peerless, Wealthy, Tetofski, 
Keswick’s Codlin and a few others are resistant to low temperatures and beat 
fruit, which, however, rarely ripens. In 1915 only, chiefly owing to the 
relatively warm September, all the above-mentioned varieties gave good 
yields, and the fruit ripened completely, but differed from fruit of warmer 
climates in its smaller size and longer, conical shape. Only summer varie¬ 
ties, ripening generally in the United States at the end of July or during 
the first 10 days of August, should be imported. None of the autumn varie¬ 
ties, although resistant to cold, can ripen early enough, i. r., during the first 
10 days of October at the latest. The approximate dates of the various pha¬ 
ses of development are: a) growth of the wood-buds, towards mid-May; 
h) leafing during the first half of June; c) flowering during the second half of 
June; i) ripening during the first half of October; fall of leaves during the 
second half of October. 

2) Hybriiisaiion. — Along the Alaskan coast and near the sea, the 
native Alaskan Crab [Pyrus rivularis If.; a photograph of a branch is 
given) grows wild in dense thickets which are sometimes impassable. It 
rarely has a single stem, but usually a clump of shoots which branch out a 
few inches from their base and may reach a height of 18 to 22 feet, and a 
diameter of from 4 to 6 inches. The leaves are ovate-lanceolate with 
long petioles. The yellowish-red fruit, hardly bigger than a pea, looks like 
miniature apples, and has a very delicate taste and smell. It mak^ 
celleut jam- flowers abtihdantly during the first days of 
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(lo to 12 days earlier than the varieties under consideration) and ripens re¬ 
markably early, during the first days of October. As a rule the wood and 
new tissues attain a sufficient degree of ripeness and compactness each year 
to resist the winter cold. 

The most important characters required are productivity, good quality 
fruit and resistance to adverse climatic conditions. An example of a satis¬ 
factory realisation of such factors is found in the wheat selected for southern 
Sweden. Crosses between the native varieties of Swedish wheat, early and 
resistant to cold, but with low yields, with the very productive, but late and 
slightly resistant English Squarehead varieties, gave hybrids uniting satis- 
factordy all the desired characters thus helping to increase consider¬ 
ably the grain 3deld of southern Sweden. Similarly it was thought that 
Pyrus rivulans, a native Alaskan apple, early and resistant, might be 
crossed with varieties of P. Malus with a view to increasing their resistance 
and also producing larger and better quality fruit. 

So far the results of the experiments have been unsatisfactory. This 
is not surprising considering the bad state of preservation of the pollen used 
(collected in the United States from trees flowering i or 2 months before the 
Alaskan apple and sent by post). This difficulty has been overcome by using 
pollen from a resistant variety of Pyr^^s Moiws flowering at Sitka almost at 
the same time as P. rimlaris. The crosses were successful, but a large pro¬ 
portion of the fruit fell before fully ripe, A small quantity of seed obtained in 
1914 was used, and positive results are hoped for eventually. It must be 
remembered that:-— i) certain varieties of P. Malm have succeeded, in 
favourable years, in ripening their fruit completely; 2) crosses with P. bac- 
cata have already produced very resistant types, with relatively large and 
well flavoured fruit. The greater part of the varieties crossed satisfactorily 
at Sitka and acclimatised there are crab-apples; 3) if, therefore, satisfactory 
results have been obtained with P. haccata, it is probable that P. riwUaris, 
when the hybridisation has succeeded, will give yet better results. The hard 
varieties of P, Malus, the Siberian crab-apple (P. haccaid), the hybrids Ma- 
Imycbaccata, the Alaskan apple (P. nvularis) supply material rich in varied 
characters, which, when suitably selected and combined, will probably 
lead to the formation of types specially adapted to the extreme northern 
districts. 

II. PruM TKEES. — Numerous species and varieties of plum trees have 
been tested at the Sitka Experiment Station. Among them may be mention¬ 
ed May Day, Tomahawk, Sayles, Wyant, Hawkeye, Forest Garden, De 
Eota, koliingstone, Siont, Red June and Ait Kin, which flower during the 
first half of July, but do not bear fruit on account of the rain and damp 
which prevent setting. Varieties known for their resistance to cold obtained 
by Hakson in South Dakota for cros^ng with Prunus Besseyi Bailey, also 
gave absolutely n^ative results. In reality it is hot the severe winter which 
prevents the growing of plums, in south-west Alaska, but rather the heavy 
rains, absence of high summer temperature (see Table I), and the un- 
fayottrable weather conditions^ which prevent the fruit from , setting 
atid lib wood from ripening. The tissues which form in summer remain 
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turgid and without cohesion, and ate destroyed every winter by tempera¬ 
tures which in other latitudes the plum could bear without suffering such 
serious damage. 

In 1914 and 1915 a greengage produced ripe fruit in a garden at Sitka ; 
the plant, however, had been grown on a trellis well protected from the 
wind. A hybrid from Koslov, obtained from the Botanical Garden of Chico, 
California, also promises well and good results are expected from varieties 
imported from northern Europe, Nevertheless, the results so far obtained 
must, on the whole, be considered as absolutely negative. 

III. Chbiuiy tree. — The varieties of sour cherry cultivated at Sitka 
flower profusely every year, but only a small proportion of the flowers 
(slightly more than 10 %) set. This is due to two causes: — i) the summer 
rains and moisture which largely prevent normal setting; 2) the absence of 
pollenating insects. The little fruit which forms rarely ripens in good condi¬ 
tion; rains and moisture crack the skin and cryptogamic diseases often at¬ 
tack the fruit and spoil it entirely. The 4 varieties, Early Richmond, Eng¬ 
lish Morello, Ostheim and Dyehouse, planted in 1903, with the exception of 
the disadvantages already mentioned, stood the test well and began to 
bear fruit in the 5th year. The dates of the different stages of develop¬ 
ment are i) leafing, first days of June ; 2) flowering, on an average to¬ 
wards the end of June or the first days of July, with great annual variations. 
Thus, in 1909, English Morello began to flower towards June 15, but in 
1908 towards July 15. The same applies to the other 3 varieties. In very 
cold and damp seasons flowering is slow and may continue till August, but, 
in this case, the fruit does not ripen, as was the case in 1907. Setting oc¬ 
curs between the loth and 20th day after the beginning pf flowering, but, 
as has been said, it is rare ; in 1906 only, under exceptionally favourable 
climatic conditions, the percentage of fertile flowers reaqjhed 40 %, 

Ripening. — The English Morello and Dyehouse varieties usually ri • 
pen towards August 12, Ostheim towards the loth, and Early Richmond (of 
which the Report gives a photo), the earliest variety, towards the Sth. 

Duration of growing period and the various sub-periods, — d) between the 
fall of the leaves, which occurs about October 15, to the leafilng of the fol¬ 
lowing season, there is a period of about 7 % months; b) there are, on an 
average, 30 days between leafing and flowering ; c) in spite of the low tem¬ 
perature and great moisture, there are barely 40 to 45 days between flowering 
and ripening. In this case the first place is again held by Early Richmond, 
with a real record for earliness, i monthii) ; in 1908, flowering July 15, 
ripening August 15 ; in 1906, flowering July i, ripening August i; d) there 
is usually a little more than 2 months between ripening and the fall of the 
leaves. In order to compare the effect of meteorological factors on growth; 
Tables I and II reproduce the figures obtained at Sitka in 1906, Table I 
gives an idea of the peculiarities of the cHmate at Sitka during the forma¬ 
tion and development of the fruiti) heavy rains (July and August); 

(1) In Italy an average of days (Am, G., Cliasatology and FhytOgeograpliy, in 
meieorico-'agraria, Tear XXXVI, Ko. 33, p. 24* 
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2) relatively low average daily temperature (July; lo^C., whereas at Ram- 
port, in the interior, it was 12.i®). In spite of that the first ripe fruit was 
obtained on August i, so that the total average daily temperature during 
the 3rd sub-period of growth (from flowering to ripening) is a little over 
3000C. (3060C.) (i). 

Conclusions. — i) Plum trees, results almost completely negative; the 
fruit and wood ripen in exceptional cases only; 2) Cherry trees, certain cul¬ 
tivated varieties of sour cherry may, without any morphological change, 
develop in the south-west of Alaska, limiting the duration of the 3rd sub¬ 
period to a minimum of one month, in spite of the damp and coolness of 
the coastal districts; 3) A'pple trees, none of the cultivated varieties of Pyrus 
mdus can be successfully imported, hybrids obtained from crosses with 
crab-apples give no regular annual crop, and only bear fruit every two years 
or more rarely. Nevertheless the wild Alaskan P. rivularis may be crossed 
with P. mdus, and it is probable that, by a series of such crosses, the small 
fruit of the wild apple might be improved without decreasing the resistance 
which allows the tree to flower and bear fruit regularly each year. Alaska 
can certainly never become a fruit-producing country, but this in no way 
diminishes the great practical and scientific importance of these investiga¬ 
tions, the results of which may be profitably applied in the high mountains 
and vast northern regions of America, Asia and Europe. 

Table I. ~ Meteorological daia obtained d the Sitka Station, Alaska, 
during the period January-Octoher, 1906. 

(These meteotolc^cal data should be compared with the data for the growth 
of the apple and plum trees given in the test). 



• 

Temperature 

Total 

rainfall 

in. 

Number of days of 


mflyiTnnm 

minimaxn 

daily 

average 

|| 

la 

II 

1 s 

cloudy 

weather 

rain 

or snow 

January . 

48 OF 

— OJf 

26.to op 

7-25 

ZI 

I 

19 

12 

February . . . 

50 

22 

37-28 

1.89 

16 

3 

9 

6 

Hiarch. . ... 

55 

21 

39.03 

1.58 

17 

3 

II 

6 

April. 

59 

31 

41-93 

10,63 

3 

10 

^7 

^5 

May. 

75 

31 

47.82 

3.46 

7 

XI 

13 

15 

June. 

65 

34 

55.39 

3.34 

11 

10 

II 

16 

July.. 

69 

40 

54 - 9 X 

7^5 

9 

I 

19 

15 

At^t ..... 

^5 

43 

54-79 

4.66 

9 

3 

19 

16 

September. . J . 

66 

33 

52*35 

5,78 


4 

20 

20 

October ..... 

65 

34 

46.57 

15.22 

I 

6 

24 

25 


(1) In Italjr the total average was 921® C., i. 3 tiiu.es as large (Reference the same as in 
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Table II. — on the growth of varieties of cherry grown at Sitka in 1906. 


Variety 

Leafing 

Flowering 

Setting 

Ripening 

Fall of leaves 

English Morello, . 

May 20 

July 1 

.20 % 

August 10 

October 14 

Early Richmond . 

June I 

July I 

40% 

August I 

October 15 

Ostheim .... 

June I 

July I 

good 

August 5 

Octobey 12 

Dyehouse .... 

June I 

July I 1 

good 

August 5 

October 12 


639 - The Germination and Purity of Seeds in Montana. — Atkinson, a., Whitlock, agricultural 
B. W. and Jahnke, E. W. University of Montana, Agncultural Experiment Station, Bulletin seeds 

No, 113, Third A nnual Report of the State Grain Laboratory of Montana, pp. 79-100. Bozeman, 

Montana, December, 1916, 

The work of the Montana vState Grain Laboratory during the year X915- 
1916 consisted of: — i) Purity and germination tests of 3 035 samples re¬ 
ceived ; 2) a study of the seed value of frosted wheat; 3) a continuation of 
the study, begun in 1915, of hard seeds in clover samples; 4) a study of the 
germination of seeds at different periods after harvesting; 5) cooperation 
with the Association of Official Seed Analysts of America in studies on the 
standardization of grain laboratory methods; 6) a continuation of milling 
and baking studies of Montana wheat. 

The two outstanding features of the year's work were a great increase 
in the number of samples sent for testing, and the very marked increase in 
the weed-seed content of alfalfa, clover, timothy and sweet clover. There 
is a tendency for the impurities in seed samples to increase each year; for 
example, in 1913-14 the average percentage of impurities was 5.91, in 
1914-15 it was 6.32, and in 1915-16 it ro^ to 8.3. The purity of alfalfa and 
clover was higher in 1915-16 than in the two preceding years, but was still 
considerably below the standard. There is no doubt that there is an 
increased percentage of bad weeds in all crops, and, unless great care 
is taken to insure the use of clean seed, this increase may become very, 
serious. 

Numerous tests were made of the average germination of the prin¬ 
cipal grains and grass seeds grown. Maize, oats, barley and flax, had a 
somewhat lower average germination for the year 1915-16 than for 1914-13, 
though the decrease was of importance in maize Only, the average germina¬ 
tion of which was below 80 %, thus again showing the importance of care¬ 
fully testing seed maize. The average germination of alfalfa and dover was 
satisfactory, very little of the seed falling below the Government standard. 

Many vegetable seeds were also tested and, except in the case of parsnips 
and carrots, the average germination quality was generally high^ 

To determine the value of frosted grain for seed, comparative field 
tests were made of the germinating capacity of frosted and unfrosted seed. 

The results given in Table I showed that frosted grain has a Slightly lower 
field germination, but gives a greater number of heads per row and a 
higher yield, ' - 
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Table I. 


Seed 

Number 
of samples 

Field 

germination 
(per cent.) 

Average number 
of heads per row 

Grain per row 
(grams) 

Frosted.< 

32 

.75 

1525 

1457 

TJnfrosted. 

32 

78 

1509 

1 1375 


These figures show that, though the {seed value of grain may be entirely 
destro5^ed by frost, this is not necessarily the case, and that it is wise to 
have all such seed tested before discarding it. 

A set of experiments was also made to test the germinating capacity 
of grain at difierent periods after threshing. The results, contained in Table 
II, show that wheat, oats and barley have a low germinating capacity im¬ 
mediately after threshing, but that this capacity increases with the dura¬ 
tion of the period after threshing. 


Table II. 



Winter wheat | 

Spring wheat 

(^is 

Barley 

1915 


1915 } 

X9z6 

1 ‘ 1916 * 

i 

1915 

Number of tests. 

Germination t week after thresh- 

hag. • . 

Genaination 1 mouth after thj esh- 

ing. .. 

Germination 2 months after 
threshing. 

53% ■ 

1 

79% 

96% 

14 

8 % 

66%^ 

99% 

! 

12 

18% 

75% 

90% 

5 

15% 

88 % 

96% 

4 

66 % 

86 % 

95% 


At the end of the bulletin is given a list of 21 of the worst weeds, to* 
gether with illustrations and a short description of the seed and plant. It 
includes: — 


BulitBistie {Cardms Ifinceolatus) ; Quack grass {Agropyronrepens)’, Pigweed [Afamanthus 
reiro^xus); Green fostail [ChaetocMoa vinMs)\ Peppergrass {Lepiditm dpetalum); False flax 
{Camdina saiiva); Fanweed (TMaspi arvense); Wild mustard (Brassica arvensis); Dodder 
{Cii$ 6 Uta spp-}; Russian thistle [Salsola pssHfer) ; J[#amb*s-quartets {ChenopoMum (Ubum), 
probably the most common weed in Montana; Wild oat {Avena fatm]; Wild buckwheat (P%- 
gommcomohitl'us),agieai.t nuisance in grain fields; Canada thistle {Cardms i^i^vensis), very 
common and troublesome; Curled dock {Ruimx crispus]] Shepherd*s purse { 0 (ipseUa bufs&- 
pmtari^; Cow cockle {Vacoaria vaomna); Gumweed {Grindelia squarma); Sheep sorre 
{Rttmx itceiosdla); Wild sunflower {Helianthus annus); Marsh elder {Iva xanifmfoHa), 

640 - Stady m Two Spring Wheats; ** Aurora’^ and“BIedesAllies*^— PiEDAtnu, a. 

in the Compks rfindus des Stances dePAcadhnie d^AgficuUufS de France, Vol. IV, Ko ii, 
PP* 369-372» Paris, March 20,1918. 

|The author presents the results of his chemical and technical study of 
the two spring wheats Aurora and ** ble des Allies as a supplement to 

imsm 
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the commtinication made by M. Jacques be Vilmorin to the French 
Academy of Agriculture on December 5, 1917 (i). 

Aurora wheat, which gives the very high yield of 3212 lb. per acre, can 
ripen in 3 mojiths (May i-Jtily 31). 

The '*-ble des Allies '' variety was sown on May 5 and harvested on 
September 5, yielding 1342 lb. per acre. It can be sown either in Autumn 
or in Spring, up to April 15. After the latter date it is rarely sown. 

The chemical and technical tests confirm the results obtained by 
growing the wheat. 

The weight per bushel is high : 65 lb. for the ;first and 63 lb. for the 
second. 

The flour is excellent, with a good gluten-content. It bakes well, 
giving normal yield; 124 % in long ^fancy Ipaves, well cooked and 
ready for eating. 

These two new, qtdck-grovdng varieties that allow of late sowing have 
all the qualities of the best wheats. 

641 - Marquis Wheat. — I. CarI/ETON, R. B. and Allen, C. J., in F^mers' Bulletin 732, 

pp. Fig. Washington, May 1916. — II. Schrebaux, in Comptes rendus des Si^'n^es 

AeVAcadimie d* As^ncnlture de France, Vol. IV, No. 10, pp. 351-354. Paris, March 13, 

i‘9t8. 

I. — Marquis wheat is a hybrid produced by Messrs. A. P. Saunders 
and C. E. Saunders at the central experimental farm of Ottawa, Canada.' 
It is one of the.progeny of a cross made about 1892 between an Indian 
wheat, Hard Red Calcutta, as the female parent and Canadian Red Fife. 
The different forms obtained from this cross were separated in 1903 at 
Ottawa, and one of them, selected between 1905 and 1907, was called Mar¬ 
quis. On account of its good milling qualities, this wheat was sent to 
Manitoba in 1906 to undergo cultivation tests. Its earliness enabled it to 
resist the rust that so ravaged that province in 1907. Soon it became one 
of the chief varieties grown in Manitoba and Saskatchewan. The yields 
•obtained from this wheat at the agricultural experiment stations of these 
provinces for the 8 years 1907 to 1914 were from 13. 5 to 38 % higher than 
those obtained from Red Fife. 

Marquis wheatris a beardless spring wheat with hard straw and chaff 
and a red, hard grain. ■ It has the appearance of the wheats belonging to 
the Fife group of the northern Great Plains States, and is therefore classified 
in that group. It is an early variety ripening 98 to 135 days after sowing, 
according to the district andyear ; its average growing period in the northern 
Great .Plains is 115 days, so that it is 3 or 4 days earlier than the other Fife 
varieties. 

Thanks to this earliness it is able to a certain extent to resist scorhing 
in dry years, rust in wet years, and early frosts which, in this northern dis¬ 
trict, sometimes overtake wheat at the period of ripening. These characters 
make it a very valuable wheat for Canada. As* the season favourable to 
growth increases as one goes further south in the United States earliness 
becomes of less advantage. 

(i) See R,, February 191S, No, 157. {Ed,) *,1], 
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Experiments with Marquis wheat have been carried ont at the Ex¬ 
periment Stations of 13 States, from Iowa to Minnesota in the east to Ore¬ 
gon and California in the west. In this vast stretch of land the adaptation 
and value of the new variety vary with the local conditions. This part 
of the United States may be separated into four divisions according to the 
chief conditions of the districts ; i) the northern Prairie or sub-humid 
zone, 2) the* northern Great Plains or semi-arid zone ; 3) the western Basin 
and the Coast or arid zones, 4) the irrigated districts of the northern Rocky 
Mountain region and great Basin zone. 

A. — Vabije in rHE sub-humid zone. — Wherever possible wintei 
wheat should be grown. Where spring wheat can be grown the Marquis 
variety may be recommended. The varieties of Fife, Bluestem, and Pres¬ 
ton grown should not be hastily di-scaided ; the Marquis should be compared 
with these spring wheats and the best one chosen. 

B. — Vaeue in the seme-arid. zone. — i) The winter varieties are 
best wherever they can be grown in the north of the Great Plains districts; 

2) durum wheats are better than any common spring wheats in this zone ; 

3) Marquis is better than any other variety of common spring wheat in some 
parts of this zone and equal to any throughout the district. Where spring 
wheat is grown and durum is not used Marquis is a safe variety to cultivate, 

C. — Vaeue in the arid zones. — The dry lands of the {States west 
of the Rocky Mountains are included in the arid zones. Marquis wheat 
is not to be recommended for this district. 

D. — Vaeue in the irrigated zones. — Marquis wheat has not yet 
been largely grown in the irrigated valleys of the western States. According 
to the information available it has given good results in western {South Da¬ 
kota and in Montana. In Idaho and Nevada the soft white spring wheats 
such as Dicklow, Defiance, Palouse, Bluestem and Tittle Club all out yielded 
Marquis under irrigation. 

Mieeino vaeue. — Sferquis is a first class wheat for flour making 
being at least equal to Fife and Bluestem in this respect. 

II. — The results obtained with Manitoba wheat in France and Norti 
Africa have exceeded all expectations ; it has proved to be a spring wheal 
suitable to all the districts of France, and in the south of this country, ir 
Algeria and Morocco it seems capable of replacing winter wheat, Marquis 
wheat appears to have all the good qualities of this wheat without its defects 

Marquis wheat was studied by the author in the Paris district, at Gri- 
gnon, and by M. Sebastian in the south of France, in the Bouches-du- 
Rhone. The results confirmed those of M. DE Viemorin (i). — Mar¬ 
quis wheat proved earlier and more productive than Manitoba wheat 
In M, Si6bastian*s field it developed in 107 days, ripened 8 days before 
Manitoba and 12 days before Red Fife (the chief variety of the mixtun 
wheats fornnng l^nitoba). It ydelded 0.030 lb per square foot, whefe- 
as th^ two other vaiieti^ barely yielded 0.024 lb. per square fool. 


fl).Sese R, E^mary No, (Ed. 

c#tti 
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642 - The Origin, Characteristics, and Quality of Humpback Wheat.— Thomas, levi m. 
(Assistant in Charge of the United States Grain Standardization Laboratory at Fargo, N. 
Dak.), in U. S. Department of Agriculture, Bulletin'lAo. 478,4 pp. + i Plates. Washington, 
D. C,, December 30,-1916. * 

Humpback wheat is a bearded spring wheat characterized by a velvet 
chaff. It is being grown in increasing extent in Minnesota and to a limited 
extent in the Dakotas. This wheat has found favour with the producers 
because of the large yields claimed for it, but it is generally discriminated 
against by the grain trade because of its alleged inferior milling qualities. 

This strain of wheat is said to be the result of a ffeld selection by J. P. 
BERGLUND, a farmer living near Kensington, Minn., who about 18 years 
ago found, growing in a field of Bluestem wheat, a plant distinguished 
from the rest of the field by bearded heads and a more vigorous growth. 
The seed from this plant was planted separately, and produced a strain 
of wheat known as Humpback, which w^heat was first distributed 
among the Kensingston farmers ii or 13 years ago. It was originally 
called Bearded Bluestem, a name given to it by Mr. BergLund because it 
has the characteristic velvety chaff of Bluestem, but it soon earned the more 
popular name of Humpback, owing to the peculiar shape of the kernels, 
the dorsal side being characterised by a prominence immediately to the rear 
of the germ and a curved slope toward the brush, making the term Hump¬ 
back quite descriptive. The term Marvel, and perhaps other names, has 
been applied to this variety by distributors of the seed. This wheat should 
not be confused with the so-called Velvet Chaff wheats of the Northwest, 
which are bearded spring wheats of the Red Fife type and have a 
smooth chaff. 

Humpback wheat has a large berry, somewhat soft in texture, giving 
a high yield of flour. The weight per bushel of this wheat is higher than 
that of Bluestem wheat. 

The flour from the samples of Humpback wheat was lower in baking 
strength and general quality than the flour from the other spring wheats 
which were tested. 

Milling and baking tests of Humpback wheats gave the following average 
results : — yield of straight flour, 71.2 per cent; volume of loaf per 340 gm, 
of flour, 2143 cc.; absorption (water used per loo gm. of flour). 49.8; 
colour of crumb (score), 95.1; crude protein (N X 5.7): in flour, 13.76 %; 
in wheat, 14.33%, 

643 - Plants Yielding Tannin^ in India. — See No. 699 of tiiis Review. 

644 - Venezuelan Production of Balata.— brett, h., in Commerce Reports, No. 272, 
pp. 698-699. Wasshington, D. C., 1917. 

Balata, a gum similar to gutta-percha, is largely used in the manu¬ 
facture of belting. It is obtained from the sap of Mimusofs ghhom Gartn., 
0 tiee reaching 100 feet or more in height, wHch is widely distributed over 
eastern Venezuela and the Guianas. The latex is secreted between the 
bark and the wood of the tree*; it contains nearly equal proportions of 
resin and gutta, the latter being identical with true gutta-percha. 
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The word balata ” is of Carit origin and is used by the natives of 
British, Dutch, and French Guiana as well as bv those of Venezuela, biit 
it is applied solely to the gum, the tree being known as the '*purguo 
On the coast between Puerto CabeHo and Cape Godera the tree is called the 
nisperillo 

The commercial exploitation of this tree in Venezuela began near 
Maturin, where by 1894 it had already been exterminated. Sap collecting 
was then begun near San Felix in the State of Bolivar and, as the tree became 
scarcer, the area of operations was extended eastward to the boundary of 
British Guiana and southward along the Orinoco and its tributaries to all 
accessible regions. In Venezuela the custom is to cut down the trees in 
order to obtain the sap, and the industry has thus been progressively 
destroying itself. A governmental commission estimates that in the last 
10 years alone the 10 000 collectors have destroyed 36 000 000 purguo ’’ 
trees and that the direct loss to the nation from this cause amounts to 
more than half a billion dollars. In spite of the fact that in British and 
Dutch Guiana felling is prohibited and that regular production of latex is 
obtained by tappings that do not kill the trees, the merchants of Ciudad 
Bolivar have opposed any governmental prohibition of the cutting* down 
of trees, arguing that in whatever manner the tree is cut it will die and 
that there is no better method of obtaining the latex than felling. 

The purguo is of slow growth, the period required for a tree to 
reach the productive stage being more than 10 years and full development 
not being attained for 30 years or more. The fruits, being agreeable in 
taste, are nearly all eaten by wild animals, so that natural reproduction is 
slow. The trees usually grow at the foot of hills where the soil is fertile 
and'moist but not waterlogged, always scattered among other species and 
never densely. Band on which there are 16 purguos to the acre is 
considered rich. 

The balata harvest begins in May and ends in August, but in years of 
continuous rains work may be carried on at all times except when the tree 
is in flower, the sap being then so poor as not to be worth gathering. The 
collector leaves his camp at 5 a. m., fells the first tree he finds, and makes 
four cuts on each side of the fallen trunk, to each of which he attaches a tin 
receptable to catch the flow of latex. Having worked two trees he returns 
to his camp about noon canying the product of his toil in a bag waterproofed 
with the same sap. The contents of the bag are emptied into a large recep¬ 
tacle. On Saturday all t e collection of the entire week is coagulated by 
cooking, and afterwards the gum is pressed in wooden moulds into slabs 
weighing from 50 to 100 lb. 

Under present methods the average production per tree is 3 gallons of 
latex, producing 18 lb. of balata worth from 15 to 40 cents a pound. By 
tapping properly it is estimated that each tree would produce latex worth 
$ 2 eac^ year for 30 years or more^ 

For a number <rf years balata, ranking immediately after coffee and co¬ 
coa, was . third in importance amor^ Venezuelan exports. The amount 
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and value of the shipments (stated in metric tons of 2 204.6 pounds and in 
American currency) from IQ05 to 1916 were: —- 


Year 

Tons 

$ 

Year 

Tons 

$ 

1905 .... 

I 4^1 

755 

1911 . . . . 

2 222 

2 H 9 070 

1906 . . . ■ 

I 280 

863 830 

1912 . . . . 

I 698 

I 767 260 

1907 .... 

I 545 

I T28 59s 

1913 . . . . 

2 219 

2 032 870 

1908 .... 

I 465 

1149 600 

1914 . . . . 

894 

698 625 

1909 .... 

I 650 

1283575 

1915* • • • 

I 069 

789 325 

1910 .... 

1903 

2 193 800 

1916* (six months) 287 

.29215 

(*) According 

to Documenian * Leaflets of the Intermiional Institute of As^ricukurCf 


April 191B, the exports for 1915 and iqi6 were 1027 and 623 metric tons respectively [Ed ) 

The war has caused great changes in the course of the trade in Vene¬ 
zuelan balata. During 1913 Germany led anfong the buyers of the gum on 
the Ciudad Bolivar market, France ranked second, the United States third, 
and Great Britain fourth. In 1914 the United States rose to first place, 
followed by France, Germany and Great Britain in the order named. In 
1915 Great Britain occupied first place, the United States was second, and 
France was a poor third, Germany disappearing from the list. In January- 
June, 1916, Great Britain and the United States again ranked first and 
second, respectively and France and Germany were both missing from 
.the list. 

In 1906 the price of balata in Ciudad Bolivar reached the then high 
mark of 35 cents a lb.; the average price is between 14 and 21 cents. The best 
price in 1915 was 23.7 cents, but the latest ofScial tariff of exportable pro¬ 
ducts issued by thr Ciudad Bolivar custom house fixed the official valuation 
of balata at 3 bolivares per kilo, or 43.8 cents per lb. 

645 - The Nature of the Soil and Manuring as Factors Determining the Tendency 
of Beets to Bolt (Set Seed) the First Year (i).~-munerati, o. and zapparoli, t. v.. 
in Le StmonispenmentaJi agmieitaliane, Vol. I/I, Pt. 1-2, pp. 24-40 + 2 Diagrams -j- 
2 PI. Modena, 1918 {Authors^ summary). 

The observations and researches of various experimenters (Praseo- 
WBTz, Herzog, Hor.RRUNG, Deutsch, Montemartini) had already shown 
that the tendency of the beet to become annual is favoured by special ex¬ 
ternal conditions, particularly by heavy applications of manures, especially 
organic ones, but no infoimation was avdlable derived from careful and 
systematic work. At the R. Statione Sperimentale di Bieticoltura (Royal 
Beet-growing Station) the authors, after some preliminary work carried out 
between 1912-1914 (which shows that the phenomenon of “boltingis 
certainly favoured by external conditions which place the plants in a con¬ 
dition to benefit from a copious supply of food material), started more 
rigorous and far-reaching experiments in 1916, both in the field and in boxes 
(Deh^rain type), by varying the kind of soil and using, as well as various 
fertilisers, exaggerated quantities of farmyard manure, in order to repro¬ 
duce the case, fairly common in practice, of badly spread farmyard manure 
or of heaps washed for a long period by the rain. 

(i) See also R,, May 1917? No. 427. * 
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Sowing was carried out about a month, before the usual time when the 
stoppages of growth take place that more or less usually cause the beet to bolt. 
Gernaination took place simultaneously in both' manured plots and boxes 
and in those that re^-eived no fertiliser, but in the former, growth was natu¬ 
rally much better. Below are given the percentages of plants obtained: — 



I Percentages of annual plants 



j With manure 


Without 
manuring j 

Complete 

mineral 

Organic 

Complete 

organic 




and mineral 

Plots of mediiam soil (naturally f ertf le). . , 

33 

50 

51 

55 

Boxes with sandy soil. .. 

1-2 

15 

25 

,29 

Boxes with medium soil (naturally fertile. 

II-I5 

24 

48 

40 

Boxes with organic soil (peatj^). 

28-34 

41 

44 

41 


Conclusions : — i) It is clearly shown that the nature of the soil and 
manuring influences the bolting of beets. 

2) The soil has an influence all themoieas its fertility and richness in 
organic matter are greater. 

3) The manuring, whether chemical or chemical plus organic, caused 
a considerable increase in the percentage of annual plants. 

4) With the same seed sown at the same time, the extremes in the 
number of plants that bolted varied from 1-2 % in sandy, unmanured soil, 
to 55 % in fertile, heavily-manured soil, 

5) Itis impossible to say whether the increase in soil temperature 
caused by a heavy dressing of farmyard manure, independently of the food 
material it contains, has any influence; in any case, the number of plants that 
set seed was considerable even in those plots and boxes that had only re¬ 
ceived a dressing of mineral manure. 

6) It cannot be stated whether the organic, chemical, or mixed ma¬ 
nuring causes an increase in the number of annual plants on account of the 
finer growrih of the plants in the beginning, as the same tendency was 
shown even by weakly plants. 

7) These observations confirm the necessity of considering Beta 
as a factaltative biennial and annual form (D:is Vries). It appeals 

inexact to consider the setting of seed by the beet during the first year as 
a phenomenon of atavism. 

'S* 

646 - Experiments on the Cultivation of Sugar Beet in Sleily.— Bom, A., in BMatino 
ii Studi ei Iwfornuaiom idR, Giardino coloniale di Ptde^mo, Vbl. IV, Pt, 1-2, pp. 10-26. 
Ralermo, 1917. 

Sugar beets were first grown experimentally over i IQ5 square yards of 
the Colonial Garden, and then by farmers who were supplied with seed from 
the Garden. The fottowing varieties were tested : — Rich Trench white su¬ 
gar variety {Touqukr d'Herouel),; improved white sugar, original selec¬ 
tion A.; improved white sugar, originai Section B: Klein-Wanzleben Sow- 
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ing was carried out in mid-January, and harvesting at the end of June. 
At the Colonial Garden a harvest equal to 14.33 tons per acre was obtained. 
The average percentage of sugar was 12.7, with a minimum of 11.45 and a 
maximum of 14.10. Taken as a whole the results showed that conditions 
favourable to growth may be obtained if the date of sowing is advanced 
by about 3 months so that the critical period during which the crop demands 
the maximum amount of water includes a good part of the winter and spring, 
and the vegetative period continues till the beginning of summer, when heat 
has an accelerating influence. By this means the economic utilisation of 
beet is rendered possible in Sicily as a rotation crop where cereals are grown. 

647 - Varieties of Strawberry (i) and Iheir Culture in Indiana, U. S. A. — oskamp 
J., under the direction of Woodbury, C. G.,in Pmdm Unimsity AgricuUural Experiment 
Station, Vol. XX, Bulletin No. 200, pp. z6 + 14 Fig., Indiana, July, 1917. 

Using as basis the observations made on the trials carried out at the 
Lafayette Agricultural Experiment Station (Indiana), 32 comparatively 
new varieties of strawberry are described, brief mention being made of 16 
which, amongst those previously described [Bulletin No. 154, Pwdue Uni¬ 
versity Agricultural Experiment Station), are most popular in Indiana. The 
list indicates the self-fertile flowers and the pistillate or imperfect blossoms. 
In planting pistillate sorts, a staminate flower should be set every four rows 
to ensure proper pollination. Eorty-two oi the varieties are midseason ; 

6 (Americus; Dewdrop; Pan American ; Progressive; Superb; Productive) 
are autumnal; among them only the last one requires cross fertilisation; 

, of the mid-season varieties, 33 (Baldwin's Pride ; Baltimore ; Barrymore ; ^ 
Chesapeake ; Class A; Early Jersey Giant; Early Market; Early Ozack ; 
Evening Star ; Puller; Gandy; Grand Marie; Helen Davis; HuJ?; Indiana; 
Joe Johnson; Late Jersey Giant; Lea; Manhattan; Missionary; Ohio 
Boy; Orem; Pearl; Posey ;' Rewastico ; Senator Dunlap ; Sons Proli¬ 
fic; St. Louis; Twilley; Warren; William Bell; Winner) are self-fertile 
and 9 (Anna ; Bauer ; Class B ; Columbia ; Haverland ; Hnaub No. i; 

‘ Knaub No. 6; Sample; Warfield) require cross fertilisation. 

Por each of the 32 comparatively new varieties, the name of the person 
or firm supplying the original plants is given. 

64S - Varieties and Cultivation of Raspberries, Blackberries, Gooseberries and Cur¬ 
rants in Indiana, U. S. A, Oskamp, j., under the direction of Woodbury C. G. 

I. Varieties of blackberries aud raspberries withnotes On their care, Purdue U nivmiiy, Agn- 
euUmal Experiment Station, Bulletin No. 201, Vol. XX, pp. 12+6 Figs. Eafayette^ 
Ind., August, 1917. — II Goosebenies and currants, Ibid., Bulletin No. 207, Vol, XX, 
pp. II + 10 Figs. Eafayette, August, 1917. 

The author, taking as basis observations made during five years’ experi¬ 
mental work at the Agricultural Station of Purdue University, Lafayette, 
describes 24 varieties ol blackberries, the best of which are Agawam, Ancient 
Briton, Eldorado, Stones H^rdy, Taylor; 9 varieties of black raspberries^ 


, (1) As regards strawberry selectictti and variety tests see R, 19x6, Nos. 408 aud 748 ; 
R. I9 i 7 ,Nos. 18, 322 apd 637. 
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among which may be recommended Cumberland, Kansas, New Stone Fort, 
Plum Farmer; 15 varieties of rei faspherries, the best of which are Cuth- 
bert, Early King (King), Loudon; 17 varieties of gooseberries, specially 
recommen^ng Downing, Houghton, Josselyn (American Red Jacket), Ore* 
gon Champion, Pearl; 14 varieties of currants, with special mention of North 
Star, Red Cross, Red Dutch, Wilder. 

For each plant is given a short note on the method of cultivation] and 
pruning, its enemies, diseases and methods of controlling them, 

649 - The CommonHoney Bee as an Agent in Plum Pollination,— Hendrickson, a. h., 
in the College of Agriculture, Agricultural Experiment Station, University of California, 
BiMetin'Elo. 274, pp. 127-232, 2 Figs. Berkeley, December, 1916. 

The experiments described, carried out in the Santa Clara Valley, 
forms part of a series undertaken to determine why, under certain condi¬ 
tions, some plums bear abundant crops and under other conditions bear 
light crops or none at all. 

In a large orchard two pairs of adjacent French and Imperial plum 
trees, as nearly as possible of the same age and size, were enclosed in a tent 
of white mosquito net, so as to exclude all insects. In every other way the 
trees were under the same conditions as the other trees in the orchard. The 
. tents were put up before any of the blossoms opened, and taken down when 
there was no longer any danger of outside pollination. As soon as 25 % 
of the blossoms had opened a hive of bees was placed under one tent, and 
kept there'throughout the blossoming period (about 5 days.) The bees 
, seemed to prefer the flowers of the French plum to those of the Imperial 
plum. The results are give in the following table. 


Trees 

No. of blossoms 
counted 
April II, 1916 

No. of fruits 
matured 
August I, 19x6 

Percentage 

French plum under tent with bees .... 

I 069 

193 

18.05 

French plum under tent from which bees 
were excluded . .. - 

1058 

II 

1.94 

French plums, average orchard set ... . 

9991 

359 

3'59 

Impetial plum under tent with bees • • ■ 

I 060 

18 

1.89 

Imperiai plum under tent from which bees 
were excluded., . . . . 

I 050 

0 

0 

Imperial plum, average orchard set, . . . 

2 180 

1 

X 57 

7.20 


It is seen that the French plum under the tent with the bees set a much 
higher percentage of fruit than the other tees. The light crop obtained 
from the Imperial plum under the tent with the bees is unaccounted for, 
and it is intended to carry out further experiments to determine the cause. 

The results shoW the honey bee to be one of the most important fac¬ 
tors in carrying pollen from one tree to another. The most satisfactory 
pielhqtd of introducing bees into orchards has not yet been decided, but it 
seems as if the best results would be obtained by placing about one hive ,to 
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the acre during the blossoming period, after which the hives could be 
removed. 


650 - The Selection and Acclimatisation of Fruit Trees in Alaska, U. S. A. — See 

Ko. 638 of this Review. 


651 * Grafting Stock in Sicily: the Experimental and Demonstration Vineyards 
Attached to the Royal Nursery of American Vines at Marsala. — paulsen, f. and 
IVtAGOiONi, N. in Relazione sulVandamento del R. Viv&io di Viti Amencme di Palermo^ 
pp. 43+5 Tables 4 * i Map. Palermo, 1916. Abstract in Le Pfo^res ajicoU ei viicole, 
Year XXXIV, No. 48, pp. 537 - 454 - Montpellier, December 2, 1917. 

The authors give the results of observations on grafting stock made by 
them in Sicily from'1907 to 1912. The hybrids obtained in the Palermo 
nursery were kept under observation for some time in the Tuparello vine¬ 
yard for parent plants and in the Rocazzo experimental vineyard, in deep, 
rather heavy loam, free from lime, and much infected by phylloxera. 
The hybrids which showed the best qualities were propagated and trans¬ 
ferred to the experimental vineyards of the Marsala district (Vineyard of 
Casa Bianca, Spagnola, and Misilla) in order to study their resistance to 
lime and drought, their affinity for the various looal stocks, some of which 
are the same as those of the province of Palermo, and their productivity as 
compared with that of these stocks. The authors’ observations are not 
only of interest to vine-growers in Sicily, but also to those in Algeria and 
hot countries. 

The resistance to chlorosis of the stock imported from France into Sicily 
is greater there than in their native country or Upper Italy. This is due 
to the very difierent climatic conditions, and chiefly to the diSerence in the 
distribution of rain in the southern and northern countries. In the north¬ 
ern countries rain usually falls during the period of vegetative growth, 
whereas in Sicily it falls during the winter rest, so that much less calcium 
carbonate is absorbed. Tolerance to this substance may also vary very 
greatly, by 20,30 or 40 %. This influence of climate and the seasons'is 
still moie emphasised by the fact that rain water, unlike telluric water, al¬ 
ways contains some carbonic acid which acts as a solvent on the calcium 
carbonate, thus greatly facilitating its absorption, and consequently, in¬ 
creasing its harmfulness. 

According to the authors the high resistance of soihe vines to chlorosis 
depends on a selective faculty possessed within certain limits by the 
absorbing roots, which special environmental conditions, such as those 
mentioned above, can only decrease or increase. 

Resistance to chlorosis is usually less in American vines than in native 
vines and their hybrids, and depends on the extent of the secretion of acid 
substances ; those species and varieties with most acidity in the roots are 
least resistent to chlorosis and vice versa. 

Moreover, this ’character is connected with the presence in the soil 
of certain substances sucK as iron and, it would appear, magnesia, which 
neutralise the injurious action of the calcium carbonate and are necessary 
to the formation of chlorophyll. 
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As regards adaptation^ the authors noticed that certain Franco-Ameri¬ 
can hybrids (Aramon X Rupestris G. No. i, and Mourv^dre X Rupestris 
1202) were subjected hj the changes in environment to marked variations 
from the characters observed in France. Especially have the}" shown a 
rather low resistance to drought, by reason of a climate much warmer than 
that of their native country, particularly when grafted on plants such as Cata- 
rotto, Catanese, etc,, which are not very drought resistant. They, theiefore, 
require moist, deep, fertile, not over heavy soils, otherwise there is danger 
of their fading or dying after a few years. 

These conditions are particularly indispensable to Aramon X Rtipes- 
tris G. Ko. I, the more so because it is a very productive stock. 

Berlandieri R, NTos. i and 2, and their hybrids 420 A, 157-11, 34 E. M., 
17-37, 319 A., 301 A., 301B. and41B. usualty do verj^ well whether grafted or 
ungrafted, and are very tolerant to lime, even when it is present in a very 
assimilable form, as in the Spagiiola experiment field, more especially so 
considering the wetness of the soil. Those which prgved most resistant to 
drought under the conditions considered were Berlandieri Nos. i and 2, 
157-11, 34 E, M., 301 A. and B. and 41 B. Nos. 420 A., 17-37 and 219 A. 
showed weak growth, especially when grafted on Cataratto, whether in 
the Casa Bianca experiment field, in calcareous sandy loam, ferruginous, 
light, stony, shallow, but with a permeable sub-soil, in the demonstration 
vineyard of Casa Bianca, or that of Msilla, in soil not very different. 

The most productive stock are, in decreasing' order, Aramon X Ru¬ 
pestris G. No, I, Berlandieri R, Nos, i and 2,34 E. M. and 41 B. Those which 
showed greatest uniformity in this respect w"ere Berlandieri Nos. i and 2, 
41 B, 34 E. M., and 157-11. Production with the different stocks was usually 
more uniform in dry than in wet years. 

The affinity of all these stocks for the native vines usually proved ex¬ 
cellent. Only in rare cases did the plants die through lack of affinity, as 
happened with Mourvedre X Rupestris and 420 A. grafted with Catanese 
ill the Casa Bianca experiment field, but everyw'here else its condition w’as 
normal. 

Affinity does not depend only on the nature of the stock and the scion,, 
or on their specific differences, but also on their individual differences and 
the functions they are called upon to fulfill as stock or scion. 

To counteract fading due to lack of affinity it suffices to use a stock 
which is a good conductor and has strong tap roots. This removes, or 
.at least greatly decreases the obstacle arising from pressure at the point 
of grafting, which if not the actual cause of the phenomenon, hinders at any 
rate the-material exchange and the circulatiou of sap between the stock 
and the scion. As a rule it is best to use stock the functional capacities of 
which are superior to those of the scion, or to use as scion a native variety 
with limited requirements, the development and production of which are 
not excessive (e. g. Grillo), so that even if the symptoms characteristic of 
want ofaffinity do not disappear completely, they at least become much less 
frequent than is usually the case. 
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There are marked differences in development and production according 
to the native varieties grafted. 

Arainon X Rupestris G. ISTo. i, for example, is killed by serious phyl¬ 
loxera lesions when grafted with Cataratto, but continues in very good con¬ 
dition with Pignatello, Damaschino, Grillo and Grecanico,in the same soil. 
This fact had been remarked previously and was confirmed at Misilla and 
Casa Bianca. Aramon X Rupestris G. No. 9, however, shows no sign of 
fading under identical soil conditions, and is in an excellent state of vegeta¬ 
tion in the experimental vineyards. The same may be said of No. 2, and 
these two stock may be compared with Rupestris du Tot.. 

Very serious wilting due to bramble-leaf disease occurred in the vSpagnola 
vineyard on plants of Aramon X S.upestris grafted with Pignatello (a va¬ 
riety very subject to the disease), and on those of Mourvedre X Rupestris 
grafted on to Catanese (also very subject) from the first year after planting. 
The cuttings, however, came from a suspected locality. Only material 
known to be free from disease should be used. 

One of the most brilliant results of grafting is that it has mode it pos¬ 
sible to grow outside their zone of adaptation certain vines which in the past re¬ 
quired special conditions. Thus, Catanese, which ungrafted only does well in 
moist deep soils, when grafted with Sicilian-American hybrids of the 
Casa Bianca vineyards, proved strong and prodfictive, even in dry, stony 
shallow soil., 

The growth and yield of Zibibbo and Pignatello in the Misilla and Casa 
Bianca vineyards are very different from when they were ungrafted under 
similar conditions. 

Moi^rv^dre X Rupestris, which in its natural state suffers much from 
drought, grafted with Grillo has a very fine vegetation, even in the dry soil 
of the Casa Bianca experiment field. 

Finally, the really exceptional fertility of certain scions which have 
attained a productivity hitherto unknown in these soils must be noted. 
Among these should be mentioned Damaschino on Aramon X Rupestris 
G. No. I in the Casa Bianca and Misilla vineyards, Cataratto and Grillo on 
Berlandieri X Ress Nos. i and 2, in the Misilla and Spagnola vineyards, 
Periconne, Catanese and Grillo on 157-11 and 34 E. M., in the Misilla and 
Spagnola vineya.rds, and Catgiratto, Pignatello and Grillo on 41 B. in the 
Casa Bianca and vSpagnola vineyards. 

This leads to other, more important considerations. It is known that 
in dry soils vines are very subject to great irregularities in yield because they 
respond more to the atmospheric variations of different years. In the case 
of well-chosen American vines, however, this occurs more^rarelv and to a 
slighter degree, because certain stock counteract the failings of me soil so 
as to make it comparable to moist soils of similar composition. It is, there¬ 
fore, a great advantage of grafting and the new methods of vine cultiva¬ 
tion that they have removed, at least to a great extent, the dangers arising 
from a crisis due to an excess or a failure in yield. 

The system which has given the best results is that of deft grafting, 
on account of the greater uniformity of development and the higher yield 
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(as average per stock and per surface unit) obtained. This is very marked 
when comparison is made between two demonstration vines at Casa Bianca, 
one of which had been cleft-grafted, and the other grafted in the vineyard. 
The same result is observed in the experiment field at Spagnola, where the 
rows planted with cleft-grafts were much more uniform and productive, 
and, in some cases (31 B. and Berlandieri Ress. No. 2) earlier, than those 
which were grafted in the vineyard. 

English grafting in the \'ine5mrd is, moreover, insufEcient to obtain 
uniform and regular rows without gaps. This makes it necessary to adopt 
other auxiliary systems of grafting, such as the English herbaceous graft 
and the fiute graft, with w^hich good results may be obtained by grafting 
in the vineyard, results w’hich in many cases are not inferior to those ob¬ 
tained by cleft-grafting. 

Among the hybrids obtained in Sicily and planted in the experimental 
vine3"ard of Casa Bianca, there are some which are really remarkable and 
well worth propagating, by reason of their vigour, their resistance to drought 
and lime, their affinity to the French vines, and their yield. Tests have 
shown the most satisfactory to be Paulsen Nos. 473, 509, 779, 1043, 1064, 
1077, 1103, 11.19, 1120, 1254. 1321, 1323, 1362, 1381, 1437, 1447, 1548, 
15S3. 1S37, 1902,and Ruggeri Nos. 48, 70, 77, no, 128,140,143,152, 

162, 180,198, 252, 253, 298, 300. 

The greatest affinity was found among the Paulsen hybrids, Sicilian- 
American or American, all of which are excellent from this point of view, 
, with the exception of a few in which the authors noted cases of"" folletage'' 
(apoplexy"). 

The Ruggeri hybrids, nearly all Americo-Americans have not, as a 
rule, given good results with Catanese, a plant already known for its slight 
affinity for xAmerican vines and thdr h3ffirids. This seems to support the 
hypothesis that Vinifera hybrids have a greater affinity for French vines 
than pure American ones. 

On the other hand there are among the old Franco-American stock 
many examples w’-hich prove the contrary. Thus Mourvedre X Rupestris 
1202, Colombeau X Rupestris (Gamay Couderc), Bourrisqou X Rupestiis, 
Aramon X Rupestris G. No. 2 and No. 9, to mention only the principal ones, 
and a large number of direct hybrid bearers, have often shown a lesser 
affinity for French vines than many Americo-Americans. Also Grimaldi 188 
(Calabrese X Rupestris), when grafted with Catanese, dies in the third or 
fourth year. ^ Other Sicilian X American hybrids which, during the first 
years after grafting appeared very strong, suddenly died after from fol¬ 
letage the Casa Bianca experimental vineyard. Death by folletage 
is but a particular case of lack of affinity. 

The hypothesis laid down after a study of ‘‘folletage” in France 
(according to which the disease is caused by the action of strong dry 
winds over a prolonged period thus causing excessive transpiration by 
the leaves as compared with the amount of water absorbed by the soil) 
is in hd way justified. The authors’ observations show that the hybrids 
obtained and selected in Sicily usually have a greater affinity to Sicilian 
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vines than have the old stocks, besides being extremely resistant to 
drought. This is very promising for vine-growing in this district, for 
which, in view of its almost tropical climate, the investigations described 
are of the greatest importance. 

It is still necessary to select these vines further for resistance to bramble- 
leaf disease, in order to choose stock possessing to a high degree the quality 
of adapting themselves to local conditions as well as all the other charac¬ 
teristic good qualities, so that the vines may become continually more 
profitable. In other words, it is necessary to choose the stock which is 
most satisfactory in all respects and will prove most valuable to Sicilian 
vinegrowers. 

652 - Humification and Nitrification in Forest Soils. — Sec No. 624 of this Review. 

LIVE STOCK AND BREEDING. 

653 - Studies in Forage Poisoning (i). — Graham, r.; brueckner, a. e. and pontuts, r. 
E- 1 . — A Preliminary Report on an Anaerobic Bacillus of Etiologic Significance. Umver-' 
sity of Kentucky, Agricultural Experiment Stestion, Bulldtn No. 207, pp. 49^113. 36 Figs. 
II. — An Anaerobic Organism Isolated from Ensilage of Etiologic Significance. Ibid., 
Bulletin No. 208, pp. 1 17-133, 7 Figs. Eexington, Ky., June and July, 1917 

I. — Forage poisoning has long been known in the United States, where 
it has caused serious loss in cattle, but more particularly in horses and mules. 
Previous experiments have already proved that B. botuUntis, which 
causes botulism or meat poisoning in man, is pathogenic to horses and don¬ 
keys, producing symptoms closely resembling those of forage poisoning. 
The authors were able to confirm these results by experiments with horses 
and mules. In very acute cases the animals died without showing any pre-^ 
vious symptoms, but, as a rule, the characteristics of the disease were loss 
of appetite, stupor, rapid breathing, subnormal or normal temperature, pa¬ 
ralysis of the tongue and pharynx, salivation, slight watery discharge from 
nostrils, difficulty in feeding, muscular weakness,-obstinate constipation, 
incordination in walking, decumbency, decubitic ulcers accompanied by 
secondarj^ infection, rapid horizontal movement of the fore feet as in running, 
intervals of coma until death. The incubation period may last from a few 
hours to a few days. Guinea-pigs are also very susceptible to infection by 
B. hotulims, CHckens are highly resistant, but it is interesting to note 
that the faeces of chickens fed B. hoMims are capable of infecting horses 
and mules given food contaminated with these faeces. This shows that 
fowls may be a factor in spreading the disease. 

In order to study this question more fully further experiments were 
made with oat hay which had caused an outbreak of forage poisoning in 
1915, The pathogenic factor in this hay proved to be water-soluble, and, 
after the forage had been stored for 32 months, fatally infected ahorse which 
was given water in which it had been immersed. From the caecum of the 


(i) See also R. November, 1917, No. 1032. [Ed.) 
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horse was isolated an anaerobic organism which was slightly motile, spore - 
forming, Gram positive and easily stained with the ordinary aniline dyes; 
the bacilli were single, but may occur in short chains. In its morphological 
characters this organism closety resembled B. hotulinus. 

The bacillus isolated from the caecum of the horse, when administered 
by the mouth, proved fatal to horses, mules, and guinea-pigs, causing S3^mp- 
toms indistinguishable from those caused by B. botuUnus. 

A thorough examination of the oat hay water in question led to the 
isolation of an organism which resembled closely that isolated from the cae¬ 
cum of the fatally infected horse ; this organism, when administered by 
the mouth, caused death in horses, mules, and guinea-pigs, accompanied 
b}’ s\"mptoms identical with those caused by -jB. hoUdinus. 

Antitoxic goat, sheep and cow sera, prepared against B. hotulinus, 
proved efficacious against lethal atnounts of a homologous toxin. The anti¬ 
toxic serum afforded protection in horses when administered subcutaneously 
ai:d intravenously, and in guinea pigs when administered intraperitoneally, 
against: i) a fatal amount of homologous toxin by the mouth ; 2) infection 
b^' the mouth with a lethal amount of the organism isolated from the coecuni 
of the hors^* and against lethal amounts of the broth culture filtrate of this 
organism ; 3) the bacilli isolated from the oat hay water. 

The whole series of experiments seems to prove that B. hotulinus, which 
is known to be capable of developing in forage, is the pathogenic agent in 
forage poisoning. 

"II.—Further experiments carried out on a farm, where there had been 
a natural outbreak of forage poisoning among mules, confirmed the results 
previously obtained. Agglutination tests with serum highly immune to 
B. hoiidinus and the organism isolated from the ensilage which caused the 
outbreak were'positive, but normal sera of different animals agglutinated 
neither of the organisms. Sheep and horse sera immune to the organism 
isolated from the ensilage gave positive agglutination results with B. ho- 
iuUnus and the pathogenic organism isolated from the horse which died as 
a lesult of drinking w^ater from infected oat hay. 

654 - The Toxic Action of Ihlaspi aUi^ceum and the Active Principles of Some 

Poisonous or Suspected Cruefierae. — beguinot, augusto, in Atti d&iv AccaMnma 

Veneto-Trentino-Istriano, Vol, X, pp. 99-110. Padua, 1917. 

Tn May, 1917, the author (Director of the Roj’-al Garden of the Botanic¬ 
al Institute of Padua) examined some fresh fodder cut at Pettorazza (pro- 
^vince of Rovigo). It had been asked whether such fodder could have 
caused the death of oxen {8 out of about 40 which had shown signs of 
poisoning) on a farm at Pettorazza. The author noted that the fodder 
consisted largely of the Crucifer TMaspi alliaceum T., in an advanced 
stage of fructifilcation, most of the seed being ripe. 

Cxiiciferae cannot be considered as poisonous in the strict sense of 
the word, i. e,, capable of causing poisoning, fatal even in small amounts and 
at any period of development, but some can cause serious illness, often even 
followed by deaths when eaten by cattle in large quantities during the ad¬ 
vanced flowering stage or when ripe. The species most commonly held to 
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be dangerous are: Brassica nigra Koch, Br. Sinapistrum Boiss., Br.camp&s- 
iris a oUifera D. C., Eruca sativa Mill, Lepidium Dr aha Erysimum cheir- 
anthoides L., etc. 

Thlaspi alliaceum is fairly rare in Itaty, and very rare in Venetia. Nei¬ 
ther this variety nor Thl. arvense should be given to cattle; when cows 
eat it their milk assumes a disagreeable garlicky smell. On the Pettorazza 
farm mentioned above the first fatal case occurred 5 or 6 hours after the 
last meal, the other cases after about 20 hours. The oxen were from g to 
15 months old. The clinical symptoms were convulsions, shivering, weak¬ 
ness, etc. An examination of the blood showed the absence of pathogenic 
microorganisms. The post-mortem showed effects diffeieiit from these 
generally observed in the case of poisoning in that the breathing tubes and 
stomach were very slightly affected. According co the author this is due to 
the rapidity with which the blood absorbs the poison (allyl sulphocyanate) 
thus causing death before the pathogenic effects could manifest themselves. 

As in the Rovigo province the district infested with Thl. alliace^imis 
limited by the lower course of the Adige and the Bianco canal, the author 
believes it would be possible to exterminate the plant complete^ by a sys¬ 
tematic destruction' before the seed are ripe. 

655 - Researches on the Malady Tremljles” or " Milk Sickness”, Caused by* Eupa- 
torium ageratoides in North Carolina, U. S. A. (1).— Curtis, r. vS. and Wolf, 
F A ,iii the Journal of Agncultmal Research, Vol. IX, No. ii, pp. 397-404 +2 Figs. Wash¬ 
ington, June I, 1917.— Wolf, F. A., Curtis R. S.,Kaupp, B. F. (Agricultural Experiment 
Station cf North Carolina), in the Journal oi the American Veterinary MeMcal Association, 
Vol. I/II, New Series, Vol. V, No. 7, pp. 820-827 -f 2 Figs. Ithaca, N. Y., March, 1918, 

Of late years the authors' attention has been directed to a serious di¬ 
sease of domestic animals, including horses, cattle, sheep and hogs, which 
is commonly called trembles. This disease is transmissible to man through 
the milk of animals affected with trembles, and thus physicians call it'" milk 
sickness It has been known to be endemic in Tennessee, Kentucky, 
Ohio, Indiana, Illinois, Missouri and Georgia, since their first settlement and 
in North Carolina since the American Revolution. It was fii'St described 
in 1810, but there is considerable confusion as regards the etiology of the 
disease, the etiological factors usually considered being i) poisonous miner¬ 
als (arsenic, copper, mercury, cobalt, lead, and aluminiumj; 3) a microor¬ 
ganism {Bacillus lactimorhi) ; and 3) a poisonous plant. The first 2 theories 
are not well supported by facts, whilst the third has 2 important points in 
its favour : - a) the malady disappears when the natural vegetation is re¬ 
placed by cultivated plants; 6) it is limited to the grazing season. A number 
of species of plants have been considered as caUvSing trembles”, Eupatorium 
ageraioides urticaefolium) being most commonly held to be the cause. 

Work published by MosFnSV, in igo6, confirms the opinion, held since 
1840, that this plant, known aswhite snake root ”, is the cause of the disease. 
The authors have adduced further proof by obtaining the disease in sheep, 
pigs, and guinea pigs fed with concentrated foods and white snake root. 


(i) See also R., February, 1918, No. 179. {Ed.) 
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The symptoms include : — nervous spasms loUowed by paralysis of 
the limbs ; congestion of the brain, liver, heart and kidneys; hyperaemia 
of the lungs ; mucoenteritis. 

The incubation period of the disease varies from 3 days to 12 weeks or 
more; the period between the appearance of the symptoms and the death of 
the animal [only a small proportion recovers) is from 12 hours to 3 or 4 days. 

There is no certain method of treatment; the only preventive measure 
consists in ploughing the areas infested by E. agemtoides, which is a peren¬ 
nial, and sowing them to cultivated forage plants. Timber land infested with 
the plant, and which cannot be ploughed up, should be fenced in, to keep 
the stock out. 

Mr. Moseuey's work is confirmed by the authors' experiments with 
sheep fed on green '' white snake root ” plants from June to October, 1916. 
Out of 18 experimental animals, 15 showed signs of trembles, while 14 died 
and 3 i recovered. It is possible that one of the fatal cases was due in part to 
an infestation of stomach worms. Death ensued fiom 5 to 27 days after the 
animals had commenced to eat white snake root. Considerable variation 
existed in the several ewes, also, with reference to the quantity of weed 
ingested before trembles appeared. Indirect evidence against the infectious 
aiature of the disease was secured by failure to communicate trembles from 
sheep characteristically affected to healthy sheep when they were confined 
and fed together in a small lot. Common stock salt (8 oz. and 12 oz. per 
head in ii and 18 days) and baking soda {30 oz. per head in 19 days) given 
together with a mixed ration of E, ageratoides and grain were without ap¬ 
parent antidotal effect. 

It has been claimed that aluminium phosphate causes a disorder similar 
to that fohovdng the feeding of vrhite snake root, but the authors found no 
harmtul effect to follow the feeding for 69 days of aluminium phosphate 
mixed with grain and supplemented with alfalfa hay. 

656 - Investigations on the Etiology and Control of Infectious Abortion in Mares, in 

Kentucky, U. S. A. — Good, E. S. and Smith, W. V., in Kmtucky Agnculkifal Expen- 

mmt Station^ University of Kentucky, Bulletin'E^o. 204, pp. 337-395-1-18 Tables, Bibliography 

of 29 works, -t- 13 PI. Eexington, 1916. 

In 1907 the Department of Animal Husbandry of the University of 
Kentucky equipped a bacteriological laboratory for the study of infectious 
abortion in cows and mares at the Kentucky Agricultural Experiment Sta¬ 
tion. At that time it was generally supposed that this disease in both these 
species of animal was caused by the same organism. Furthermore, the fact 
had not been established that the organism causing abortion abroad and in 
the United vStates was the same. 

In 1896, Dr. Bang isolated Bacillus abortus, an organism now conceded 
to be the cause of abortion in the cow. Although he never isolated the or¬ 
ganism from an aborting mare, he produced ca*ses of abortion in mares ex¬ 
perimentally by infecting them with the bacillus and' concluded that the 
bacillus caused the disease in the mare as well as in the cow. 

In 19x1, the Kentucky Laboratory isolated Bacillus abortus .Bang 
from aborting cows. At the ^me time, a number of cases of abortion in 
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mares were examined, but no causal organism could be found. The cause of 
the disease in cows being well established, the laboratory concentrated its 
efforts on isolating the germ causing abortion in the mare, and succeeding 
in isolating a microorganism "called Bacillus abortivo-equinus from the uter¬ 
ine exudates and foetuses of aborting mares. The experiments described in 
the Bulletin in question prove that this bacillus is the causal agent of 
abortion in mares. 

During the experiments numerous studs and cases wete investigated 
by'the laboratory, and .studies were made regarding: — the morphological, 
cultural and physiological characteristics of the baciUus ; the agglutination 
and complement fixation tests ; inoculation experiments; the production 
of a hyperimmune serum; immunization tests with a bacterin made from Ba¬ 
cillus ahortivo-equinus ; the effect of methyene blue, hexamethyleneamine, 
carbolic acid, and potassium permanganate on the organism. 

Results ob the experiments. — In confirmation of their previous 
experiments, the authors continue to find a bacillus belonging to Subgroup 
II of the Colon-typhi group as the etiological factor of infectious abordon 
in mares and jennets ; they propose the name of Bacillus abortivo-equimis 
for the organism. 

By cultural, agglutination and complement fixation tests, the organisnu 
is found not to be identical with other pathogenic organisms of Subgroup II 
oithe Colon4ypki group, such as Bacillus suipestijer. B. paratyphosus J, B. 
paratyphosus B, B. paracolon, B. snteritidis Gaextner and B, typM-nmrium. 

The BaciUus abortivo-equinus varies in its physiological property of 
splitting lactose and saccharose, for it produced approximately 2 % of gas 
and 2.5 % of acid in i % lactose broth in 86 % of 116 trials and no gas in 
20 % of these trials, while in i % of saccharose broth slightly less than 2 % 
of gas and about 0.2 % of acid were produced in 50 % of 56 trials, and no gas 

with this sugar in 50 % of the trials. Jt was found that BaciUus enter- 
iditis Gartener, belonging to the same subgroup of the colcnt-iyphi group as 
B. abortivo-equinus, contrary to the generally accepted literature, pro- 
‘ duced 2 % gas in lactose in 75 % of the trials and in saccharose broth a 
small amount of gas was produced in i out of 7 trials. 

The disease of infectious abortion in mares may be diagnosed by the 
isolalSon of BacilU^s and by the agglutination and comple¬ 

ment fixation tests. 

A one-tenth of i % solution of potassium permanganate destroys 
B. abortivo-equinus in i minute. A i % solution of carbolic acid also de¬ 
stroys it in I minute. A i per 1000 solution of methylene blue destroys 
the organism in 5 nainutes, while a,saturated solution of boric acid destroys 
the germ in 3 hours. All these solutions in the strengths mentioned can he 
used as douches and not injure the mare. The water used should first be 
boiled, the chemicals added and cooled to body temperature before in¬ 
jection. 

Subcutaneous injections of B. abortivo-equinus produced abortion in 
guinea pigs and rabbits, and an intravenous injection of the organism pro-^ 
duced abortion in the hog and sheep. The feeding of large amounts of the, 

' mil 
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germ to a pregnant sow produced no injury whatever, and the sub¬ 
cutaneous injection, also the feeding of the organism to pregnant ewes did 
noc produce abortion. 

The intravenous injection of small amounts of the bacillus in hogs 
resulted only in lassitude for a few days, while a large dose given intra¬ 
venously and repeated produced death, with the recovery of the organism 
from the internal organs of the animal. 

An intravenous injection of 2 cc. of physiological salt suspension of B, 
ahoftivo-oquinns in a pregnant mare produced abortion in lo days, and the 
organism was recovered from the uterine exudate of the aborting mare and 
from the internal organs of the foetus. An injection of i cc. produced abor¬ 
tion in 12 days. 

The growth of aboriivo-equinus on large agar tubes flooded with 
sterile water, mixed with grain and fed to a pregnant mare produced a per¬ 
sistent ^diarrhoea which would not yield to medical treatment, resulting in 
the death of the.mare 20 days after. - Streak dilutions made of the internal 
organs of the male and foetus on plain agar revealed the presence of B, 
ahoHivo-equin 7 ism\h<^ heart blood of the mare and liver of the foetus,thus 
showing that the bacillus had passed through the intestinal walls to the blood 
.stream of the mare and foetus and would have caused abortion had the mare 
lived. 

A bacterin made by growing the organism on plain agar, flooded with 
physiological salt solution and heated to 6o®C. for 2 hours protected rabbits 
against 10 times the lethal dose of the organism. 

The subcutaneous injection of quite large doses of bacterin (killed or¬ 
ganism), ia pregnant mares, produced no ill effects, save an occasional ab¬ 
scess at the seat of inoculation. The injected mares produced live, healthy 
colts. 

A mare receiving a bacterin in increasing dOvSes, subcutaneously, and 
afterwards injected subcutaneously with increasing doses of the live organ¬ 
ism, delivered a live, weak colt which soon developed into a strong indivi¬ 
dual. The treatment greatly depressed the mare. Soon after delivering the 
foal she began to mend, and, 4 months after, was in excellent condition. It is 
quite probable that the treatment with a bacterin had protected her from 
aborting when later quite large doses of the live organism were injected sub¬ 
cutaneously. 

Increasing doses of a bacterin, followed by an intravenous injection of 
2 cc. of a suspension of the live organism in physiological salt solution did 
not give a pregnant mare sufficient protection to deliver a healthy foal. 
While the colt came alive, it was a sleeper'' and died 22 hours after 
delivery, 

A hyperimmune serum for infectious abortion in mares was produced 
that had marked bacteriolytic properties in vitro. This serum protected 
rabbits from the lethal dose of the organism. In one case, it protected 
from 5 times the lethal dose. The serum did not protect a mare from an 
artificial infection, the mare aborting 12 days after receiving the live organ¬ 
ism intravenously. The amount of the germ given, however, was vastly 
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ia excess of an infection wHcli could have been obtained naturally. The 
serum may prove of value in a stud where infection is known to exist. 

From these investigations it is concluded that a bacterin made of B. 
ohorUvo-equims injected subcutaneously will, if given to a pregnant mare in 
proper and increasing doses, do no harm and will, in all probability immunise 
her against the disease of infectious abortion if the bacterin be administer¬ 
ed before the disease is contracted in a natural manner. In the production 
of this bacterin, the bacillus is grown on agar slants and the culture then 
washed 3 times with normal salt solution in a centrifuge. 

657 - The Amina-Acid Minimum for Maintenance and Growth, as Exemplified by 
Further Expsriments with Lysine and Tryptophane. — Osborne, Thomas b, and 
Mbnuel, 1/abayettb B. with the Cooperation of Ferry, Edn a E- and Wakeman, Alfred J . 
(Eaborator}^ of the Connecticut Agricultural Experiment Station and the Shefdeld Labo¬ 
ratory of Physiological Chemistry in Yale University, New Haven), in The Journal of Bio¬ 
logical Chemistry, Vol. XXV, No. i, pp. 1-12,14 Diagr. Baltimore, Md., May, 1916. 
Additional experiments are reported in this paper to show the part 
played by tryptophane and lysine in the metabolism of maintenance and 
growth. The quantity of these amino-acids available in the diet can be 
made the limiting factors which determine the nutritive equilibrium and 
possibilities for increment of size in an individual. They afford an impor¬ 
tant illustration of the " law of minimum applied tc essential nitrogenous 
components of the food supply, 

6.58 - The Effect of the Amino-Acid Content of the Diet on the Growth of Chickens (i). 
— Osborne, Thomas, B. and Mendel, Lafayette B. (Laboratory of the Connecticut 
Agricultural Esperimeut Station and the Sheffield Laboratory of Physiological Chemistry 
in Yale University, New Haven), in The Journal of Biological Chemistry, Vol XXVI, 
No. 2, pp. 293-300 4 - X Plate. Baltimore, Md,, September, 1916. 

Experiments on the feeding of albino rats have shown that for ade¬ 
quate growth a suitable supply of certain amino-acids must be available 
in the diet. Conspicuous among them are tryptophane, lysine and cystine, 
A ration which fails to 3rield these in reasonable abundance cannot promote 
growth but, if the other (non-protein) dietary factors are suitable,, incre¬ 
ment of weight can promptly be brought about by the addition of these es¬ 
sential amino-acids. Buckner, Nollau, and Xastle have attempted to 
testthevalidity of the conclusions just expressed, in a series of feeding ex¬ 
periments on young chicks, by using grain mixtures which they believed 
to exhibit a low and high lysine content respectively. The outcome was 
interesting in showing umistakable differencesin the growth of the birds 
in the two groups. 

Believing that the conclusion of Buckner, Nollau and Kastle in 
respect to the relative amounts, of lysine 3rielded by their foods was in the 
main correct, although unproved, the authors have ,concluded to attempt the 
appHcatiqn to the chick of the methods of feeding mixtures of more definitely 
known lysine content. The plan of the experiments was to compare the 
growth of chicks (Rhode Island Reds) fed on diets which, in one case con¬ 
tained corn glutenthe mixed proteins of which yield about i per cent 
of lysine, and in the other case contained equal parts of “ com gluten 

(1) See also H., Aplil 1918, No. 442. (Ed.) 
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and lactalbumin, a protein jdelding about 10 per cent of tysine. The food 
mixtures contained, aside from the protein ingredients the essential sub¬ 
stances including inorganic salts, fat-soluble and wafer-soluble hormones, 
which experience with rats has shown to be required for perfect growth. 

Two types of food were employed. One, th€ ‘ ‘ fat food' ’, was made in the 
4orm of a paste by grinding the ingredients together with a sufficient quan¬ 
tity of lard and butter fat; the other, the starch food ”, was made in the 
form of a coarse meal by substituting starch for a large proportion of the 
fat in the fat food In one experiment the total gain of body weight 
in 53 days ^vas 52 gm. for the chick on corn gluten food ; 283 gm. for the 
chick on corn gluten -f* lactalbumin food; in another a chick at the age of 
81 days had gained 322 gm. in a period of 53 days, on the corn gluten + 
cottonseed flour ration, w-hile at the same age a chick on the corn gluten 
food had increased in weight only 44 gm. 

These results are in agreement with the writers' observations upon rats 
receiving similar diets. We thus see that corn gluten permits a very slight 
growth of cliickens as«well as of rats, because it contains some maize glute- 
lin — a protein which yields tryptophane as well as a little lysine. With 
chicks, as with rats, lactalbumin, rich in both tryptophane and lysine, is 
an efficient adjuvant to the proteins of corn gluten. 

Therefore these observations corroborate, for the chick, the experience 
wrhich the authors have previously published regarding the unlike value of 
different proteins in the nutrition of growth. 

In further accord with the observations on the growth of rats, cotton¬ 
seed flour also forms a suitable adjuvant for the proteins of corn gluten, 
whereby^ in the presence of protein-free milk”, butter fat, etc., satisfac¬ 
tory increments of growth can be obtained. Two chicks beginning at the 
age of 28 days on a corn gluten + cottonseed flour ration gained 450 gm. 
and 556 gm. respectively in 79 days. 

The results confirm the conclusions drawn by Bxjckner, Noelau, 
and Kastee respecting the effect of foods high and low in lysine on the 
grow'th of chickens. The assumption is justified that chickens, as well as 
rats, require a sufficient amount of lysine in order to make normal growth 
* and that will doubtless be found true for other species, 

659 - studies on the Nutritive Deficiencies of Wheat and Grain Mixtures and the 
Pathological Conditions produced in Swine by their Use.— hart,3E.b., iviiller, w. s. 

and Me Collum E. V, {Departments of Agricnltiiral Chemistry and Anatomy of the 
University of W^isconsin, jMadison), in The Journal of Biological Chemistry, Vol. XXV, 
No, 2, pp. 239-259, 9 Diagr, -f 5 Plates. Baltimore, Md,, June, 1916, 

In earlier studies on. the influence of restricted natural feeds on growth 
and reproduction it was observed that a ration frotn the wheat plant ’— 
w^heat grain plus wheat straw — was wholl^’^ inadequate with heifers for 
reproduction and in some instarxes for continued growth. With swine, 
confined to the wheat grain and a suitable salt mixture, growth soon ceased 
and.the animals passed intoapoor condition, while a maize and salt mixture 
ration was at least sufficient for slow growth and continued well-being.^ 
vSimilar results are on record with rats, and only when a liberal supply of 
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casein and fat-soluble A was added to a wheat grain and salt mixture was 
growth continuous and, in the case of rats, reproduction possible. 

In earlier papers the authors have expressed the view of the possibility 
of inherent toxicity in the wheat kernel, a view now made probable by the 
* fact that the wheat embryo yields by ether extraction an oil of distinct toxi- * 
city and a residue far more innocuous than the embr^'o itself. That this 
embryo carries a considerable quantity of a toxic substance is further shown 
by the fact that, on increasing the mass of embryo in the rations of herbivora, 
earlier abortions are produced than when the ration carries the wholewheat 
grain only. When the diet of swine consisted of whole wheat gluten plus 
a suitable salt mixture the individual soon failed to grow and passed into a 
pathological condition. Toss of weight, rough coat, emaciation, lack of 
muscle coordination, laboured breathing, and even blindness manifested 
themselves. Experiments with rats showed that with abundance of better 
proteins from milk powder or casein, a more efficient salt mixture and the 
addition of fat-soluble A, and with whole wheat constituting approximately 
65 per cent of the ration, the depressing action of this toxicity could be 
overcome. 

With swine receiving similar additions to the wheat grain, but not in 
the same quantitative order, growth was normal but reproduction failed. 
It is important in this connection to caU attention to the fact that when the 
additions to wheat weie only salts and butter fat but without casein, the 
curve of growth was improved, but ultimately these animals failed with symp¬ 
toms similar to those shown on the wheat, salt mixture diet. It became evi¬ 
dent as tliis work with, swine progressed that these pathological conditions 
manifested by swine are, as far as the histological picture of the. spinal cord 
is concerned, analogous to, if net identical with, the pathological cotfdition 
recorded for polyneuritis in fowls, but here induced by an inherent toxicity 
and not by a deficiency. Therefore malnutrition, liistologically character¬ 
ized by nerve degeneration, may result from the absence of certain factors 
in the diet as in the case of beri-beri. A’similar condition may likewise 
arise from the presence of toxic materials in apparently normal food pro¬ 
ducts, and in the presence of all known factors essential for continued growth 
and well-being. 

With a large mass of wheat in the ration of swine toxicity wifi follow 
even in presence of all the recognized factors for growth. Only in the pre¬ 
sence of very liberal quantities of all these factors can the effect of the toxi¬ 
city be overcome. Ko one important factor for growth, such as better pro¬ 
teins, salts, or fat-soluble A , appears able to act as a complete corrective 
for this toxicity. 

It also appears possible to produce similar pathological conditions in 
swine in the absence of all known toxic material and in the' presence of a 
fair quality of protein, a plentiful supply of* fat-soluble A, and water- 
soluble but a poor salt mixture ; namely, that natural to the grains used. 

Excellent supplementary materials to the grains even in the presence 
of the toxicity "of the wheat products, have been found in alfalfa and com¬ 
mercial meat scraps. Probably milk, if used in sufficient quantity, would 
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also serve this purpose admirably. The factors introduced by alfalfa 
are undoubtedly an abundance of fat-soluble A and a better salt mixture, 
Its richness in calcium may be important. With commercial meat scraps 
the factors for improvement are undoubtedly better proteins, more fat- 
soluble A, and a liberal supply of calcium phosphate resident in the bone 
material it carries. 

660 - The Stability of the Growth Promoting Substance in Butter-Fat Osborne, 

Thom-\s B. and alENDEO, Eafaye'jcte B. with the cooperation of Ferry, Fdna E. and 
Wakeman, Alfred J. (Connecticut Agricultural Experiment Station and Yale University, 
New Haven), in The Journal of Btological ChemisUy, Vol. XXIV, No. i, pp. 37-39. Bal¬ 
timore, Md., 1916 

A considerable number of observations are now on record to show that 
certain mixtures of isolated food substances furnishing a ration upon which 
animals (albino rats) decline or cease to grow can be converted by the addi¬ 
tion of some of the natural '*fats ''into a ration adequate for growth. The 
authors have fcund that the inefficiency of lard and some other fats in this 
respect is not due to the destruction of the growth promoting factor by heat, 
since these fats fail to promote growth adequately even when they are pre¬ 
pared at low temperatures in the laboratory. Furthermore they found that 
butter fat does not lose its growth-promoting potency by treatment with live 
steam: and the yolk extracts of heated eggs have also been reported as effect¬ 
ive. Prom such facts it seems unlikely that the explanation of the ulti¬ 
mate failure of growth when certain of the natural fats supply the fat com¬ 
ponent of the diet is to be found in some destructive reaction brought about 
by preliminary heating. Mc Coeeum and Davis believe that the substance 
which exerts a stimulating action on the growth of rats is sufficiently stable 
to withstand conditions of saponification which they have employed. 

The authors have found that by fractional crystallization from alcohol 
it is possible to concentrate the growth-promoting factor present in butter- 
fat and beef fat. It remains in the mother liquor or “ oil " fractions, where¬ 

as the fractions containing the fats witfe high melting points are inef¬ 
fective. In order to learn whether the growth-promoting substance retains 
its physiological potency when kept for long periods, samples of butter fat 
and butter ** oil " were stored : i) at in the light; 2) at in the 

dark; 3) at 8^ C. in the dark. Their efficiency in restoring growth, etc., 
was subsequently tested on animals that had failed on the lard diets 
The results indicate the pronounced lability of the growth-promoting sub¬ 
stance as contained in butter fat under ordinary conditions of storage. How¬ 
ever, in the butter oil ” gradual deterioration occurred, so that within 
a year its characteristic growth-promoting potency was eventually almost 
completely lost. 

The feature here involved has a practical bearing in relation to the 
storage of butter and other fat products. 

661 - A Vltamtae Favouring Growth, Isolated from the Pancreas of the Sheep.— Eddy, 

W, H.(CheDiicalEabomtory of the New York Hospital), in The Journal of Biological 
Chenmtffj Vol. XXVIl, No. i, pp. 113-126 9 Diagrams. Baltimore, 1916. 

By treating the water-soluble part of the alcohpjic extract of the sheeps' 
I/loyd^s reagent, the author isolated a substance which, 
wten fed to rats, was found capable of aiding their growth. 
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This substance, which is separated from the extract as a phospho- 
tungstic precipitate, is neither a protein, nor,a fat, nor an amino-acid com¬ 
bination. 

662 7 The Nature of the Dietary Deficiencies of the Wheat Embryo (i). ~ mc. colltoi, 

V., SiMMONDS, Nina and Pitz, Walter (Eaboratory of Agricultural Chemistry of 
the Wisconsin Experiment Station, Madison), in The Journal of Biological Chemistry^ 
Vol. XXV,No-1, pp. 105-131,19 Diagr. Baltimore, Md., May, 1916. 

The experiments reported in this paper reveal the fact that the wheat 
embryo contains qualitatively all the factors essential for the promotion 
of growth and well-being in an animal, but these are not so proportioned that 
it can serve as a satisfactory diet without several modifications. 

The mineral content must be modified in certain respects before growth 
can proceed at all. 

The character of the proteins is excellent; no other proteins from plant 
sources which the authors have studied are superior to them. Rations con¬ 
taining but 10 per cent of these proteins are wholly adequate for growth at 
the maximum rate. 

Both the fat-soluble A and the water-soluble B are present; the first, 
in moderate concentration; the second, in very high concentration as meas¬ 
ured by the needs of the growing animal. Two per cent of wheat embryo 
supplies enough of the water soluble B to promote growth at the normal 
rate for several months. 

There is contained in the wheat germ a substance which is distinctly 
toxic to animals. This is in great-measure removed by extraction with ether, 
and is found in the fat fraction. The writers have not yet determined whe¬ 
ther the toxicity is due to peculiarities in the chemical nature of the fats 
themselves or to something which,is associated with the fats. 

663 - Studies of Cotton-seed as Food (2), — i. wells, c. a. aud Ewing, p. w., cottonseed 
Meal as Incomplete Food (Georgia Experiment Station), in The Journal of Biological 
Chemistry, XXVII, No. 2, pp. 15-25, Bibliography of 8 publications. Baltimore, 
Md., 1916. — II. OsBOiusfE, Thomas B. and Me:^el, Eafaybite B.,The Use of Cotton 
Seed as Food (laboratory of the Connecticut Agricultural Experiment Station and 
the Sheffield Eaboraiory of Physiological Chemistry in Yale University, New Haven), 
Ibid., Vol. XXIX, No. 2, pp. 289-317, 5 Diagr. Baltimore, Md., March, 1917. 

I. ~ The results of former experiments (Weeds and Ewing, Acidosis 
and Cotton-seed Meal Injury, Georgia Agricultural Experiment Station, 
Bulletin rig, 1916) had indicated that.in feeding cotton-seed meal to pigs 
to ascertain the injury said to result from this it is necessary to balance the 
ration^ not so much as to the nutritive ratio, determined by the amounts 
of fats, carbohydrates, and protein present, but rather as to the so-called 
accessory’' food factors. The present paper relates the writers' further experi¬ 
ments bearing upon this phase of the question. 'They were carried out on 
Duroc Jersey pigs; the conclusions arrived at are as follows : — 

Cotton-seed meal is an incomplete food. This is true even when it is 
fed with sugar and starch to a wide nutritive^ ratio, 

{i)SeeJR., January {Ed). 

(2) See alsb R., January 19x8, No. 64 ; IMarch 1918, No. 306; April 1918, No. 443. {Ef) 
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Pigs Upon an absolute maintenance diet ate in addition only small quan¬ 
tities of cotton-seed meal and were not greatly injured by it. 

So called cotton-seed meal injury is due in large part to inadequate diets. 

II. — Cotton-seed meal is one of the most valuable feedstufis at the 
command of the American stockman. After the animal has digested it, 
the value of the residue as fertilizer is about three-fourths the original value 
of the meal. The United States uses only part of'the cotton-seed meal 
which it produces and one of the reasons which prevent a larger domestic 
consumption of this by-product of the cotton industry is the danger that 
sickness and death may follow its use. Cattle fed for more than 90 to 120 
days on a heavy cotton seed meal ration (6 pounds or more per head daily) 
become lame, and their e^^es discharge freely, blindness often resulting. 
Deaths may occur, especially in young animals. Pigs are peculiarly suscep¬ 
tible to the effects of cotton-seed meal, possibly because^ they are usually 
fed a larger quantity of the meal in proportion to their body weight. In 
feeding pigs, symptoms of sickness ma}’' appear at any time after 3 weeks 
,of feeding, and deaths frequently occur with little warning. Various sys¬ 
tems of feeding cotton-seed meal to pigs have been devised. Some of them 
appear to minimize its danger some-what, but none of them prevent it eji- 
tirely. This product, therefore, can not be regarded as a safe feed for pigs 
in the combinations in which it has heretofore usually been fed. (Rommel, 
G. M., and Vedder, E. B., Jomnal of Agricultural Research, Vol. V, p. 
489, 1913). • 

Referring to the experiments in feeding cotton-seed meal which have 
been made by various agricultural station workers, Wells, C. A., and 
Ewing P. V. {Georgia Agricultural Experiment Station, Bull. 119,1916) state 
that the results of such experiments do not entirely agree and few absolute 
conclusions can be drawn from them. They indicate, how^ever, that swine 
(particularly j^oung pigs), calves, sheep, horses, cow^s, steers, dogs, cats, guinea 
pigs, rabbits, fish, poultr>^ and other animals may be injured by eating 
cotton-seed meal. Some of the smaller animals, such as pigs and calves, 
seem to be more susceptible to its injury than cows, steers, and similar 
animals. This, however, may have been due to their youth, or, more prob- 
abty, to a consumption of larger quantities of meal in proportion to their 
live weight. When the meal was fed in connection with pasturage, or 
when it had been steamed, boiled or fermented, or when fed with mineral 
' matter, particularly iron compounds, it often seemed to exert no apparent 
injury to pigs even when fed in rather large quantities. The injury result¬ 
ing from the feeding of cotton-seed meal to stock has been attributed to : 
a) the oil in the meal; 6) its crude fibre ; c) excesss of nitrogen and per¬ 
verted-metabolism; i) the action of bacteria and moulds; e) presence of 
betain, cholin, or other alkaloids, and to gossypol; /) to injurious phosphor¬ 
ous compounds ; g) to a protein group containing loosely bound sulphur, 
which interferes with normal iron metabolism; g) to worms and certain other 
causes of minor importance . 

Cotton-seed products for feeding purposes are available in several com- 
forms. Cotton-seed kernels, are obtained when the whole cotton- 
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seed is decorticated and freed from most of the hulls. Cotton-seed meal 
is the term applied to the ground cotton-seed cake from which most of the 
oil has been pressed. Cotton-seed flour is prepared by finely grinding and 
sifting the meal, whereby the lint, etc., are removed more completely than 
from cotton-seed meal. 

Two processes are commonly employed in preparing cotton-seed meal. 
In the first process the seeds are decorticated, ground, and then steamed for 
about ®/4 of an hour. The hot mass is freed from most of the oil by means 
o£ hydraulic presses and the resulting press cake is then ground to a meal. 
In the second process the oil is expressed from the seeds by means of An¬ 
derson expellers whereby the meal becomes heated. The residue is then 
grotmd as in the first process. The second procedure is frequently called 
the cold process. Nearly all of the mills in the United vStates use the method 
employing live steam. ! 

Marciidewski, L., {Journal fur praUhche Chemie, VoL TX, p. 84, 
1899) isolated from the foots Z from cotton-seed oil a substance which he 
named gossypol. Withers, W. A. and Carruth, F. E. [Journal of Agricul¬ 
tural Research, 1915, VoL 261) (i) have isolated this from cotton-seed 
kernels, by extraction with fat solvents and they report it to be highly toxic 
to rabbits, guinea pigs, rats, and pigs. They state that the ether-extracted 
kernels are rendered non-toxic by removal of gossypol. According to 
Withers and Carruth, “ cotton seed meal and flour were found toxic to 
rabbits but the flour produced no ill effects on rats 'L The unlike toxicity 
to rats is explained by the variation in alteration or removal of gossypol 
in the manufacture of the meal from the kernels. 

To ascertain whether the cotton-seed proteins are, like some proteins 
from maize, notably deficient for the purpcfees of nutrition the authors have 
conducted feeding experiments on white rats for which cotton-seed pro¬ 
teins furnished practically all of the food nitrogen and for which the other 
essential dietary components were supplied by adding to the products to 
be tested a suitable mixture of protein-free milk, butter fat, and starch 
which, with the addition of adequate protein, is suflicient for perfect growth. 
In this way they have found that satisfactory growth can be made by rats 
when either cotton-seed globulin, or the total cotton-seed protein precipi¬ 
tated from alk^i extracts of cotton-seed meal, is employed without signi¬ 
ficant amounts of other protein in the mixture. 

The facts now available are briefly summarized below. 

Cotton-seed kernels are unsatisfactory, for nutrition. Cotton-seed meci 
and flour are valuable foods for growing rats, both when used as the sole 
source of protan in the food, or when used in smaller quantity to supple¬ 
ment other less efficient protein concentrates. The excellent quality ’’ 
of the cotton-seed proteins as a whole is attested by the satisfactory growth 
made on diets furnishing the equivalent of only 9 per cent of protein (N X 
5.4); even with, 6 per cent of the protein considerable growth ensued. Cot- 
ton-seed flour gave good results when used as a supplement to such deci- 

(i) See also R., January 19x8, No. 64; March 1918, No* 306. {Ed.) 
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dedly inferior protein concentrates as corn gluten ", distillers’ grains, 
and vegetable albumin flour 

The injurious substance in the kernels can be removed by extraction 
with ether and, according to Wi^TH^s and Cajreuth, by extraction with 
carbon bisulphide, chloroform, benzene, or alcohol, but not with petroleum 
ether or gasoline. The ether soluble material is deleterious, either because 
it contains some toxic ingredient or because it renders the food containing 
it so unpalatable that the animals refuse to eat it. This agrees with the 
results obtained by Wil^HERS and CARRtrra and by Me Coldxjm, Simmonds, 
and PiTz. 

Poods containing cotton-seed oil prepared by pressing the kernels in 
the cold, or furnished as the crude unbleached commercial oil prepared by 
heating the kernels before pressing them, are eaten without detriment by rats. 

By" treatment with steam under suitable conditions the kernels lose 
their deleterious effect on rats. The variations in the results of feeding 
different samples of cotton-seed meal, which have been reported, may be 
due to differences in the mode of heating which the products have experienced 
in their preparation. 

As regards the question as to whether so called cotton-seed injury " 
in the feeding of domestic animals can be classed with the deficiency diseases, 
it is quite possible that, as Rommel and Veddee maintain, food mixtures 
lacking some of the now" recognized essential ingredients of an adequate 
diet have been employed in the past. The authors' experience with rats 
successfully grown on cotton-seed rations excludes the probability that there 
is ordinarily" any lack of the water-soluble vitamine. Whether the quota of 
inorganic salts furnished in agricultuial practice is always suf&cienl the 
vmters are unable to answer. It is noteworthy, however, that they have 
induced y"oung rats to double their weight at a normal rate of growrth on a 
food mixture containing nothing except cotton-seed mealy starch, and lard. 
The deleterious effects of unheated cotton-seed kernels cannot be denied. 
Whether the reputed detrimental effect after feeding some of the commer¬ 
cial cotton-seed meals is associated writh a failure to destroy a deleteiious 
constituent or is attributable to unsuitable methods of feeding in some cases 
is still debatable.HBf i * 

664 - Test of Three Protein Concentrates and Two Leguminous Roughages in Milk 

Production. —• Hunziker, O. P. and Caluwel e, R. B., in the Pwdue University Agri^ 

euUural Experiment Station Bulletinl^o. 203, pp. 1-20. Lafayette, Indiana, August, 191^^. 

Results of an experiment designed to give directions to feeders of dairy 
cows, regarding the type of protein-carrying concentrates and leguminous 
roughages best adapted for maximum and economical milk yield. 

The three protein-carrying concentrates under test were cottonseed 
meal, linseed meal and gluten feed, and the hays fed were alfalfa hay and 
soybean hay ; ground maize and maize silage were included in all rations. 

The experiment covered a period of 180 days and was divided into six 
periods of 30 days each, 15 cows being used, divided into 3 lots of 5 
cows each. 
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The rations used in the experiment are given in the following schedule : 

1. ^Ground maize, cottonseed meal, alfalfa hay and maize silage. 

2. Ground maize, cottonseed meal, soybean hay and maize silage. 

3. Ground maize, linseed meal, alfalfa hay and maize silage. 

4. Ground maize, linseed meal, soybean hay and maize silage. 

5. Ground maize, gluten feed, alfalfa hay and maize silage. 

6. Ground maize, gluten feed, soybean hay and, maize silage. 

The cows used were: 13 pure bred Jerseys and 2 pure bred Ayrshires 
fresh approximately 73 days before they were placed in the experiment. % 
The average daily feeds consumed during the entire experiment are 
shown in Table 3 . 


Table I. — Showing Average Daily Feeds consumed — Entire Experiment. 


1 

i 

Ration j 

Ground j 
maize j 

lb. 

Cottonseed 
meal j 

lb. 1 

Linseed 
meal | 

• lb. 

1 1 

Gluten 

feed 

lb. 

Alfalfa 

hay 

lb. 

1 Soybean ^ 
; hay i 

1 lb. 

Maize 

silage 

ib. 

I 

7.88 

1 1 

0.49 



8.52 


24.50 

2 

7*44 

0.78 

— 

— 

— 

7-43 

25.07 

3 


— - 

0.55 

— 

S ^54 

— 

25.00 

4 

7.40 

— 

1.06 

— 

— 

7.65 

24.81 

5 

7.24 

— 

— 

0.90 

8.27 

— 

25.10 

6 

6.02 



I.61 

— 

7.62 

25.24 


The average daily production of milk for each of the 6 periods of the 
experiment was not especially high, averaging 19.64 lb. for all cows when 
receiving alfalfa hay and 18.41 lb. for all cows when receiving soybean hay* 
The low daily milk production may be accredited to the fact that the cows 
were mostly pure-bred Jerseys, having a rather high fat content. 

Table II shows the amount of dry matter required to produce a unit 
of product. 

Table II. — Sho’i^ing the Amount of Dry Matter Required to Produce 

a Unit of Product 


, Ration 

Average daily 
milk produced 

lb. 

Avers^e daily 
butter 1 

fat produced ■ 

Ib. 1 

Average daily 
dry ■ ! 

matter consumed | 

- ,1b. 1 

Diy matter 
required 
per xoo lb. milk 

. Ib. 

Dry matter 
required per 
pound butter fat 

"lb. 

I 

20.18 

0.9224 

22.S99 

113.42 

24.76 

2 

19.93 

0.934^ 

22.901 

121.99 

25.88 

s 

19.85 

0.9064 

22.605 

114.92 

2447 

4 

17.31 

O.8161 

21.120 

113.75 

24-55 

5 

18.89 

0.8822 

21 . 4^3 

113.85 ~ 

-24.94 

6 

17.98 I 

0.8246 1 

20.817 

115.74 

25.23 
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The cost of the product, considering feed cost alone (i), is given in 
Table III together with the value of the product, calculating all butter fat 
at 30 cents per pound and the skim milk at 25 cents per hundred pounds. 

Table III. — Showing Cost of Prodmt. 


Ration 

1 Average daily 
cost of feed 

1 Average daily 
' ^value 

1 of product 

i 

Cost 

per 100 pound 
nulk produced 

Cost 

per pound butter 
fat produced 

Production 
per $ 1.0 worth 
of feed 

I 

S 0,1925 

$ 0.32 

$ 0.98 

$ 0.216 

$ 1.605 

2 

0,1901 

0.28 

1.10 

0.234 

1.464 

3 

0.1997 

0.32 

1.00 

0.213 

1.602 

4 

0.1990 

0.30 

1.05 

0,226 

1-523 

5 

0.1958 

0 31 

0.99 

0.218 

1-589 

6 

0.1895 

0.28 

1-05 

0.229 

1.498 


The average daily cost apparently was not influenced by the type of 
protein-carrying concentrates used. The variation in cost was doubtless 
influenced chiefly by the roughage fed* The type of roughage used 
produced an average variation in the total value of the product from 
$ 9.52 when alfalfa hay was fed to $ 8.67 when soybean hay was fed, or 
about 4 cents per day. 

The conclusions drawn as a result of the discussion of the data present¬ 
ed in the foregoing tables may be summarized as follows :— 

A ration used in milk production, which contains ground maize, maize 
silage and a leguminous hay, requires a very limited amount of protein¬ 
carrying concentrates in order that it may be properly balanced. The 
three protein-carrying concentrates used in the experiment affected the 
cost of the ration less than any of the four feeds of which the ration 
was composed. 

When fed in connection with alfalfa hay, cottonseed meal was the most 
economical source of protein, gluten feed ranking second and linseed meal 
standing third, using prices as shown in the note (i). 

Alfalfa hay was-i2 % more economical as a milk producing roughage 
than soybean hay, both selling at the same price per ton, and without tak¬ 
ing into account the greater quantity of soybean hay refused, due to its 
unpalatable character. The cost of milk was affected to the greatest de¬ 
gree by varying the price of maize. Hay ranked second, maize silage third 
and the protein-carrying concentrates fourth. The hay and maize exert 
practically the same influence upon the cost of milk. 

The use of soybean hay caused an increase in body weight and a de- 
crea^ in daily milk and butter fat production. 

ftoperly balanced rations were, approximately, equally efficient in 
the production of milk and butter fat per unit consumption of dry matter. 

(t) Fiices of feeds ttsed were as follows: Cottonseed meal $ 30" per ton; linseed meal 
$ SS per t<m ; feed $ per ton; ground maiae $ 0.60 per bushel ^alfalfa, hay pet 

^ soybean hay $15 per ton; maize silage $ 3*50 per ton. 

tmj 
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655 - F33ding wilh Maize Silage and Ground Cotton Cake: Its Influence on the 
Composition and Quality of the Butter. — See No. 696 of this Review, 

656 - The Role of Water in a Dairy Cow’s Ration; Investigations made in U. S. A.— 

I^ARSEN, C., HUi^Oerpord, E-H. attd Ba.iley,D. K., in South Dikota State College of Agvi- 
culiufe and Mechanic Arts, AgncuHiwal Experiment Station, Bulletmli^o. 175,pp. 648-691 
4.16 Tables. Huron, April, 1917. 

Some dairymen claim that if the amount of drinking water given to a 
cow is limited, the body temperature is raised and the composition of the milk 
modified, the percentage of fat especially being increased. In order to verify 
this assertion the authors undertook a series of experiments (i) on the effect 
■ of watering cows at different intervals with varying quantities of water on 
the following factors: — amount of food consumed, digestibility of food, 
quantity and composition of faeces and urine, quantity and composition of 
milk, composition and quality of butter fat, body temperature and physical 
condition of the cow. Data on the mineral metabolism of the cow were 
also obtained. The experiment, carried out on four animals, was divided 
into three periods, separated by a period in which the ration was normal. 
In the first period the animals were watered every 24 hours (an average of 
6i.65^1b. per head), in the second period every 60 hours (an average of 51.20 
lb. per head), in the third period with half the normal ration of water (40.00 
lb. per head). - 4 

A series of tables gives : — Composition of feed and water; weight of 
animals, amount of food consumed and daily milk yield, coefficients of di¬ 
gestibility of the rations, amount of water drunk and food digested daily, 
daily amount and composition of the faeces, relation of amount of water to 
dry matter consumed, average daily amounts and composition of the urine 
and the milk, analysis of butter fat, average temperature of the shed and cows, 
effect of room temperature on the total amount and percentage of fat in the 
milk; food constituents digested per 1000 lb. of live weight daily, daily energy 

(i) The effect of var}ing quantities of water in th ration or the composition of milk has 
been studied bymany auchois. TaRJTER,SHAw,MORTON and Wright compared expeiimentaUy: 
— r) a full allowance with a limited aUowance of water; 2) a heavy ration of turnips with a 
dry roughage ration; 3) wet beet pulp with dry beet pulp; 4) green clover with cured hay. 
They proved that, though individual cows produced milk with an abnormal fat content, the 
different rations did not as a rule influence either the quantity or the composition of the milk. 

Gilchrist {Variations in the Composition of Mlk and their Probable Causes, Durham 
County Cmndl EiwMion Commitiee Reportst Daiyr Investigations, Overton HaU,pp, 7-27:1909) 
found little or no difference in the quantity and qualify of,milk produced by cows eicher on 
pasture or a heavy mangel ration and that produced by cows on a ration of hay and grain, 
Armsby found that cows drink more when fed a heavy protein ration than when fed a 
low protein radon, and that cows fed dry roughage drink about 40 lb. more water per day 
than those fed green hay. (Authors.) 

See alsr' the summaiy of the results obtained by various workers in experiments on the 
influence of the composition of Jhe ration on milk secretion, read fly Kellner at the Inter¬ 
national Dairy Congress held at Budapest, June, 1909, in the Journal of \the Board of Agn- 
vulture, Vol.XVIjNo, pp. 649-654, IJoadoa, November, 1939; the author proves the influeabi?' 
to be very slight. See also B. 1912, Nps. 150 and 682; 1916, No. 885; 1917, No. 347; 

No. 63. (ISd.). " 
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requirement per looo lb. live weight, distribution of water in the cow's 
body, average daily rations and balance of food nutrients in the three periods 
of the experiment. 

Results. — i) Food consumed. — When the cows are watered once in 
24 hours instead of two or three times there is a slight decrease in the total 
amount of food taken and in the quantity of milk produced, but this second 
decrease is not proportionate to the first. During the 30 days of the experi¬ 
ment the animals lost an average of ii lb. per head. This loss was much 
greater during the second test (17 lb.) and the third {95 lb. per head on an 
average). 

During the periods in which the cows received a full ration of w,ater at 
long intervals, the expected decrease in milk production was not obtained. 
If the slight decreasein the amount of food consumed and the loss in weight 
be considered it must be concluded that cows can utilise the water stored in 
their systems for milk production and other functions. ' When the cows only 
received half the normal quantity of water (test 3) there was a marked de¬ 
crease in the amount of hay consumed, milk produced and in body weight. 

2) Digestion of rations. — The coefficient of digestibility was increased in 
each of the tests in which the intervals between watering were lengthened 
and in those in wMch the cows only received half the normal ration of wa¬ 
ter. This increase in the coefficient *of digestibility is particularly marked 
in the case of crude fi.bre. Cows watered once in 24 hours digested 55 % of 
crude fibre as compared, with 54 % digested by the control animals watered 
three times a day \ cows watered once in 60 hours digested 71.07% of fibre 
as aginst 55.7 % by the control animals, and those receiving half a ration 
of water digested about 2 % more than the control animals. 

The increase in the digestibility of the nitrogen free extract and of the 
protein is not regular and is less marked. 

As regards the actual amount of crude fibre digested, the cows in test i 
digested about o.og lb. per head daily, and those in test 2 only 1.26 lb. more 
than thecontio^ animals, those of test 3 digested 1.125 lb. less than the 
control animals. 

Numerous investigations have led to the general acceptance of the 
theory that the digestibility of crude fibre depends largely on the active bac¬ 
teria present in the intestinal tract and the action of the digestive juices. 
It is probable that an increased amount of water retards bacterial action 
in digesting crude fibre, and that a decreased amount leaves the digestive 
juices more concentrated and, therefore, more efficient and makes the chyme 
firmer and slower in moving through the digestive tract so that it is exposed 
for a longer period to the action of the secretions in the tract. 

These results show that to obtain the most efficient digestion of food it 
is wise not to watei the animals too abundantly at feeding time or imme¬ 
diately before or after a heavy meal. 

3) Effects of the quantity of water ingested on %he composition of the ex- 
— The percentage of water in the faeces and the urine varies but 

little withti^ Afferent quantities of water ingested; there was almost no dif¬ 
ference between the faeces of the control animals and those in tests i and 2; 
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in test 3 there was a decrease of about 2 %. Frequent watering seems to 
have no appreciable effect on the composition of the faeces except that 
lengthening the intervals between drinking slightly reduces the crude fibre. 
When the cows only received half the normal ration of water there was 
an increase in the protein, nitrogen-free extract and crude fibre contained 
in the faeces. 

When the cows received an unlimited supply of water three times a 
day they drank 3.5,1b. for every pound of dry matter consumed, when 
watered once in 60 hours they drank 2.38 lb. per pound of dry matter, and* 
when receiving half the normal ration of water every 24 hours they drank 
1.8 lb. per pound of dry matter. 

4) Effect of the quantity of wocter ingested on the quantity and composi¬ 
tion of the milkr — In all the tests the composition of the milk and butter 
fat remained absolutely unchanged.' It is for this reason that a cow receiv¬ 
ing insufficient water goes dry without there being any modification in the 
composition of her milk. Frequent watering has little influence on the 
quantity of milk produced. When the normal water ration was reduced by 
half the milk yield was reduced a little at the beginning, this reduction in¬ 
creasing as the experiment continued till it was about 34 * There is no doubt 
that the cows would have gone dry if this ration had been continued. 

5) ^ff^^^ water on the body temperature of the cow. ■— When the cows 
were watered every 24 hours the body temperature was |iowered by the 
fraction of one degree Fahrenhdt 15 minutes after watering. With in¬ 
tervals of 60 hours the temperature dropped 2ojP. The minimum was ob¬ 
tained I to 134 hours after watering {130 lb. of water.per head). The tem¬ 
perature of cows receiving half the normal ration of water was F. higher 
than when they received a normal amount, but there was no increase in the 
fat content of the milk. 

During a special experiment the cows were exposed to room tempera¬ 
tures var3dng from 51 to ioa® F. It was found that the fat content tends 
to increase with the body temperature, though the increase is but slight; 
about 4.4% for 690F. and 5.04% for I04.8<^F. Since, however, high tempe¬ 
rature slightly reduces milk secretion, the total amount of fat increases in 
inverse ratio to the percentage, in the case quoted from 11.2 lb. to 10.2 lb, 
per head daily. In conclusion it may be said that keeping dairy cows in 
milk in hot sheds, blanketing them and withholding water in order to raise 
the fat content is very dangerous to their health. 

6) Physical condition of the cows. — The abnormal conditions brought 
about by withholding water were nervousness, gauntness and high body 
temperature. When the animals were watered eveiy 60 hours and when they 
received half the normal ration of water a larger amount of energy was-re- 
quired to accomplish the body functions. 

7) ChiBf functions of water in a dairy cow's rcdion. 1— The results of their 
experiments led the authors to the following conclusions: — A good dairy 
cow probably requires more water than any other domestic animal. Water 
dissolves food (for this reason the more food an animal eats, the more drink 
it requires), distributes it to the different parts of the body and removes the 
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waste products. * The authors showed that more than I2 % of the total 
water drunk is eliminated through the skin In winter in the shed, and 27% 
in August ; 56 % of the water drunk in eliminated in the faeces and 15 % 
in the urine. On an average, 15 % water drunk passes into the milk 
(in good milkers this percentage is higher; in one of the experiment animals, 
among which there were no choice cows, this percentage was 24 %). Water 
tegulates the hody temperature ; the loss of water'through the body was 
twice as great in August as in January. 

"667 - The Inflnenee of Parturition on the Composition and Properties of the Milk and 
IdilkFat of the Cow. — Ecbxes, C. B. and Leroy, a. palmer (Department of Dairy 
Husbandry, BniTerrsity of jMissoiiri, Coltimbia), in Th^ Journal of Biological Chemisify^ 
Vo 3 . XXVn,rTo 2^, pp. 313-326. Baltimore, Md„ 3926. 

The general opinion prevails that cows' milk is not suitable for human 
food for a period oi time after parturition. Opinion varies as to the length 
of time the milk is unfit for use, as low as 2 days and as high as 15 days 
being stated as the proper period by difierent authorities. The methods 
and standards for certified milk adopted by the American Association of 
Medical Commissions place the figme at 7 days after parturition. The 
basis for the exclusion of cows' milk immediately after the birth of the calf 
is that its composition or constituents give rise to intestinal disorders. 
The evidence upon which this’ conclusion is based is, however, extremely 
difficult to find. 

The data which are offered in the present paper indicate that colos¬ 
trum milk is subject to variations in composition, or in other words that the 
effect of parturition on the composition of cows' milk may be greatly in¬ 
fluenced by other factors. Data ate presented on two questions : i) the 
effect of milking the cow up to the time of parturition ; 2) the influence of 
the len^h of the period the cow is dry before parturition. 

The condusioas which the authors have drawn from these data are the 
following 

Tarturitionin the case of the cow is normally accompanied by the pro¬ 
duction of milk of extremely abnormal composition, called colostrum. 

When cows are milked up to parturition, however, the colostrum milk 
and milk fat are much less abnormal in composition and follow closely the 
composition of the milk and milk fat given before parturition. 

The chief characteristic of the milk as the cow approaches parturition 
in these cases is the marked increase in the^content of heat-coagulable pro¬ 
teins, which reach their maximum in the first nulk following parturition, 
that is, the true colostrum milk. This would indicate that a high content 
of heat-coagulable proteins is the chief, if not the only, real effect of partu¬ 
rition on tile milk. 

The length of time the cow is dry before parturition is a factor influenc 
i^ the composition of colostrum milk, but does not influence the composi 
tion of colostrum milk fat. The shorter the time the cow is dry the less 
abnormal will be the composition of the colostrum milk. 

ii) See also M. Ai>Ti! 191$, No, ,445.. 
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668 - Winter Steer Feeding in Indiana, U. S. U. -* Skinner, j. h. and king, g. f., 

in the Pmiue Uni-versityj Agyiadtural ExpewCfftent Station, ButleHn No. zgi, Vol, XIX, 
pp. 3 C- 35 - I^afayette, Indiana, September, 1916. 

The experiments described were undertaken to determine: — i) the 
comparative value of leguminous hay alone and in combination with maize 
silage as roughage for fattening cattle ; 2) the comparative value of clover 
hay and aHalfa hay as roughage for fullrfed cattle; 3) the value of feeding 
molasses and mixed molasses feeds for fattening cattle ; 4) the comparative 
value of a limited feed of maize wdth maize silage and a full feed of maize 
for finishing steers. ' 

For the purposes of the experiment 70 medium feeding cattle were used. 
These were divided into seven lots of 10 steers each, as far as possible equal 
in size, condition, breeding, etc., and kept under similar conditions. The 
experiment lasted 150 days. With each lot of cattle were 10 good quality 
hogs, with an average weight of 105 lb. each when the experiment started. 
In addition to droppings from the cattle all the hogs received as much maize 
as they could eat; in addition five hogs in lots 2, 3 and 4 also received a 
small quantity of shorts and kitchen waste. 

Maize silage and legnminom hay v. Ugumimns hay [Lots 2, 4, 3 md 7) 
— The rations were composed of shelled maize, cottonseed meal (2.5 lb. 
daily per 1000 lb. li\re weight), clover or alfalfa hay, with and without maize 
silage. 

The table shows that the addition of maize silage to the ration reduced 
the maize required and practically replaced hay. It also shows the average 
daily gain, cost of gain per roo lb., and profit per steer with and without 
pork. It is seen that the addition of maize silage to a ration of shelled 
maize, cottonseed meal and clover had very little effect on the gains made 
by the cattle, whereas when alfalfa hay was substituted for clover hay the 
difference in gain was marked. Although the additions of maize silage to 
the ration with clover hay slightly reduced the gain (0.07 lb.), it also 
reduced the cost of gain by 94 cents per roo lb. In the ration with alfalfa 
hay the addition of maize silage both raised the gain (0.29 lb.) and reduced 
the cost of gain ($2.30 per 100 lb.) 

Limited feed of maize 0. fuUfeed of maize (Tots x and 4). — During the 
five months of the experiment Tot X received a ration of maize silage, clover 
hay and cottonseed meal, with maize in the following var3?ing amounts 
daily per steer — xst month, none; 2nd month, 5 lb.; 3rd ndonth, 7 lb.; 
4th month, 8 lb.; 5th month, 9 lb. Tot 4 received a ration of cottonseed 
meal, clover lay, maize silage, and as much maize as the animals would 
eat after having been gradually worked on to a full feed. 

From the table it is seen f hat the steers on a limited feed of maize ate 
larger quantities of both dovex hay and silage than those on full feed. The 
average difference in maize consumption was 4.01 lb. daily throughout the 
whole period. 

The table also shows that the average daily gain per steer was lb. 
in favour of an unKnnted maize supply, but the gain was less economical, 
costing 84 cents per xoo Ih. more than when limited maize was fed. The 
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Avenge daily gain. . 1.921b. 2^09 lb. 2.06 lb. 2.351b. 2.251b. 1.90 lb. 2.351b. 

Cost of gain per xoo ib/.. • * • $ i «-55 ® 1 ^ 2-33 $ ^*-23 $ 9*93 ® it -35 $ 12.73 $ 9*93 

Profit par ateer witli pork.. $ 9,26 $ 3*97 $ 4 -o 9 9 7.48 $ 3.16 $ 12.10 

% 

Profit per steer without |)brk. $ 14.^3 $ 9-55 * 10.59 $ 17,61 $ ti.52 $ 9.24 $ 17.61 
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profit from full-fed cattle was $ 1.66 less than that from those given limited 
maize. 

Clom hay v. alfalfa hay as roughage (lyots 3, 4,3 and 7) When hay was 
the only form of roughage the cattle receiving clover ate the same quantity 
of maize but slightly more hay {0.7 lb. daily) than those receiving alfalfa. 
When, however, silage was added, those receiving alfalfa ate slightly less 
grain and hay but more silage than those receiving clover. The average 
amount of food consumed daily is shown in the table. 

’^^en clover or alfalfa were fed as the only roughage there was practi¬ 
cally no difference in any of the principal factors influencing profit or loss; 
the rate and cost of gain were practically the same in each case. When, 
however, silage was added to the ration the cattle receiving alfalfa h^y sur¬ 
passed those receiving clover hay in every factor except pork production, 
their rate of gain was more rapid and more economical, their finish was bet¬ 
ter and the profit per steer higher. It is difficult to account for this marked 
superiority by the slight difference in the rations consumed; it was more 
likely due to a difference in the individuality of the cattle, although such a 
difference was not evident. It is notable that in all the trials comparing 
the value of clover hay and alfalfa hay with maize silage, the cattle which 
most nearly replaced hay by silage made the most rapid and economical 
,gaius. The average results of this experiment are given.in the table. 

Cane molasses v, molasses feed (Tots 4, 5 and 6). —The rations fed were 
composed of shelled maize, cottonseed meal (2.5 lb. daily per i 000 lb. live 
weight), maize silage, and clover hay, varied with either cane molasses or 
molasses feed. If feeds containing molasses improve the appetites of cattle 
they may clearly be of great value. The table shows the effects of the differ¬ 
ent rations on the appetites of the cattle. It will be seen that the addition 
of molasses to the ration increased the appetites of the cattle, the increase 
being shown more particularly by the amount of silage consumed. The 
molas^s feed was much relished by the animals. 

The addition of molasses to the ration increased the rate of gain, whereas 
when molasses feed was substituted for cottonseed meal the rate of gain 
was reduced. The addition of molasses made'very little difference in the 
cost of gain, but the use of molasses feed instead of cottonseed meal mate¬ 
rially increased this cost. It should be noted that the most efficient ration 
from the point of view of gain and the finish of the cattle was that composed 
of shelled maize, cottonseed meal, molasses, clover hay and maize silage, but 
the most economical ration was that composed of shelledmaize, cottonseed 
meal, clover hay and maize silage. 

A detailed financial statement of the experiments is appended to the 
bulletin. 

669 - Fattening Western Lambs in U. S* A. — Skinner, j. h.* and King, f. o.,. in the 

Purdue Vniversity A^nculturad Experiment SMion^ Bid din No. 192. Vol. KIX, pp. 1-20, 

Lafayette, September, 19x6. 

The object of the experiment was to compare the feeding values for 
fattening lambs of: — i) dover hay and maize silage alone and in combina¬ 
tion : 2) maize silage alone and in combination with dry roughage; 
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3) clover hay and alfalfa hay; 4) cottonseed meal as a supplement to rations 
of maize, clover hay and maize silage ; 5) cottonseed meal and ground soy 
beans as supplements to rations ; 6) molasses. The influence of shelter 
on fattening lambs was also studied. 

Two hundred and twenty-five choice improved Mexican lambs were 
used. They were of excellent quality and remarkably uniform in size, type, 
quality and condition. The lambs were divided into 9 lots of 25 each. Eight 
of these lots were placed in an open shed and fed different rations, the 
ninth lot was fed in a barn upon a ration similar to that of Lot 6 in the 
open shed. The experiment lasted 100 days. 

Maize silage and clover hay (Lots 3 and 6). — Both lots of lambs were 
started with a ration of 14 lb. of oats daily for 25 lambs. At the end of 
the 7th day maize was added to the ration and oats gradually eliminated till, 
by the 17th day, each lot was receiving the experimental rations only. It 
was only after the 17th day that more than i lb. of silage daily per lamb was 
consumed, but at no time was less than i lb. of hay eaten daily per 
lamb. The appended table shows the results obtained. 

It is seen that the difference in daily gain is practically negligible. There 
was a saving of 81 cents in the cost of 100 lb. gain when silage was used, and 
an increased profit of 29 cents per head. 

Maize silage v. maize silage and dry roughage (Lots i, 5, and 7). — All the 
lambs received a grain ration of 7 parts shelled maize and i part cottonseed 
meal. At the end of 80 days, the lambs of Lot i, receiving only silage as 
roughage, went off very badly and their ration had to be materiaUy reduced 
and one feed of clover hay given to make them eat well again. 

The table shows that the elimination of dry roughage from the ration 
decreased the grain consumption and increased the silage consumption, 
but not in proportion to the dry matter removed by the elimination of clover 
hay. The elimination of clover hay also decreased the profit per lamb and 
the rate of gain. The rate of gain and profit per lamb was lowest when 
oat straw was added to the silage. The finish on the lambs was much the 
best when clover hay and silage were fed. 

Clover hay v, alfalfa hay {Lots 3 and 4). — The only difference in the 
rations fed was that one lot received dover hay, the other alfalfa hay. It 
will be seen from the Table that the grain consumed was the same in both 
cases, but that more hay was eaten when clover was f^d. The best results, 
however, as regards gain, profit and finish, were obtained with alfalfa. These 
results do not agree with two similar trials made at Purdue ; this is probably 
due to the fact that, though the best clover hay procurable was used, it 
was only of medium quality and not entirely free from mould, whereas the 
alfalfa hay was of excellent quality and well cured. * 

Cottonseed meal as a supplement (Lots 6 and 7). — At the end of 12 days 
I lb. of cottonseed meal for 25 lambs was introduced into the ration, and 
gradually increased till, at the end of 20 days Lot 7 was receiving 3 lb. of 
cottonseed meal and 21 lb« of maize, as compared with 24 lb. of maize given 
to Lot* 6. l^thlots were then given all thegrain, hay, and silage they would 
eat, the cottonseed meal being kept in the proportion of 1 lb. to 7 lb. of 
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maize. At no time was there any difference in the quantity of food eaten 
by the two lots. The table shows that, though the addition of cottonseed 
meal to the ration increased the cost, it also in creased the rate of gain and 
the profit. This is in accordance with previous trials which showed the great 
est merit of cottonseed meal to lie in the improved finish it gave the lambs. 

Molasses (Tots 2 and 7). — The only difference in the rations of the 
two lots was that Tot 2 was given 4 lb. of cane molasses daily in place of 
4 lb. of maize. The amount of food eaten was almost the same in both lots, 
though the addition of molasses slightly increased the appetite of the lambs. 
The rate of gain was slightly higher when molasses was fed, but, owing to 
the high price of the molasses, the profit was less ; this was also partly due 
to the fact that the finish on the lambs in Tot"2 was less good than those 
on Lot 7. 

Ground soybeans v. cottonseed meal as a supplement (Lots 7 and 8) — The 
only difference in the rations was the substitution of ground soybeans for 
cottonseed meal. The table shows the daily food consumption to be practi¬ 
cally the same in both cases. . The small difference in the rate of gain, the 
cost of gain and the profit made were in favour of cottonseed meal. 

Open shed v. barn as shelter (Lots 6 and 9). — Lot 6 was fed in an open 
shed containing a space 14 X 16 ft. under cover and 14 X 14 ft. in the open. 
Lot 9 was fed in a barn 36 X 44 ft. with three windows in the north, one in 
the south, and one in the east, all of winch were kept open. The lambs, the 
only animals in the barn, were confined in a space of 14 X 24 ft. 

Both lots were fed similar rations composed of shelled maize, clover hay, 
and maize silage. The results given in the appended table show that the 
grain and hay consumed was the same in both cases, but that Lot 6 ate more 
silage. This was because the lambs in the barn did not eat silage as early 
as those in the open; when they had learnt to eat it well, the amount con¬ 
sumed was about equalin both lots. The lambs in the open shed made more 
rapid and economical gains than those in the barn, but the finish was the 
same in both cases. These results confirm those obtained in previous trials. 
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BEE KBEPiNG 6^0 - The Wintering of Bees in Ontario, Canada. — petut, ’\iorley, hi Ontano Depart- 
mmtof AsrkuUure, BullctinlSQ. 356, pp. 24 -f n Toronto, Ontario, October, 1917, 
The beekeepers of Ontario lose each year from 10 to 50 % of their 
colonies through winter and spring losses. 

American bee literature is full of theories on the wintering of bees and 
on the causes of the losses therefrom. Many of these theories have been 
-rejected or ignored. As the result of numerous experiments and a free 
interchange of ideas, however, successful beekeepers have evolved methods 
of wintering based on principles which recent scientific research has on the 
whole proved to be correct, 

Beekeepers in Ontario adopt two methods of v^intering. Some place 
their hives in a cellar and attempt to keep the bees inactive by controll¬ 
ing the environmental factors, such as light, temperature, ventilation, etc., 
till the weather permits the bees to renew their summer activities. Others 
protect the hives on the summer stands, leaving the bees free to go out and 
to fly whenever the weather permits them to do so. Both of these methods, 
if intelligently carried out, give good results. 

For outdoor wintering the hives are placed in collapsible wooden boxes 
the sides of which are joined by cleats. Many beekeepers place one hive 
in each box, others two and others four per box. In this last case two hives 
are placed facing west and the two others facing east. Between the box 
and the hive is a space of 3 inches, and between the jroof of the hive and 
that of the box a space of 8 or 10 inches is lef f. The box is placed on a solid 
stand 8 inches high which prevents draught. of air underneath. 

The entrance holes are cu^ in the side of the box so that the bees may go 
out in suitable weather. The hives are packed for winter a 5 soon as possible 
after the supers have been removed, and in October the bees are given an 
abundant supply of maple sugar. The author gives the measurements of 
the different parts used for constructing wintering boxes, the size of which 
depends on that of the hives. 

Till a few years ago the most common method of wintering in northern 
climates i^as that of keeping the hives in a cellar. Most beekeepers in On¬ 
tario and the northern States found that their bees wintered better in cel¬ 
lars than out of doors. Since the improvement of the method described 
above, however, outside wintering is generally preferred even as far north 
as New Ontario. Nevertheless, many still prefer cellar wintering. The 
general conditions required for cellar wintering arei) total darkness, 2) a 
uniform temperature between 40° to 450F. The conditions are obtained 
most satisfactorily in cellars wMch are almost entirely underground as 
they are less subject to changes in outside temperature. The air of the cel¬ 
lar must be kept pure by a suitable system of ventila tion, and must be nei¬ 
ther too dry nor too damp. 

TheJrives themselves niust have good ventilation j this may be obtained 
by removing the summer covers and placing on the top a layer of felt, a 
cu^oa of chaff, eta The hives are placed one above the other, those in 
the bottom row resting on a stand at least i foot above the cellar floor. 

TteMves are placed in the cellar before the frosts, in southern On* 
tn the last days of November, and earlier in the northern districts. 
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Judgement must be exercised in tbe removal of the hives from the cel¬ 
lar, the date depending on the condition of the bees and on the season. 
The best time for setting them out is the evening before or the morning of 
a day which promises to be fine and calm, but not too hot (60 to yo^T.) 
When such a day is expected the doors and windows of the cellar are open¬ 
ed at sunset. 

Directions are given for the protection of the hives in spring and for 
feeding the bees. There should be an ample supply of food to avoid any 
danger of starvation. Autumn is the best time for feeding bees for the fol¬ 
lowing spring, 

671 - Bottini, Golantoni, Subalpina”, and^'Sughera” Bee Hives. — VApicoitum 

italiana, Year XIV, No. 3, pp, 29-3 \ -{- x Fig. Ancona, IN'tirch, 1918. 

The BoTC£ni hive is made of cement with an ‘‘ Eternit '' cover. The 
cement is mixed with ingredients which make it a bad conductor of heat so 
that the bees may be protected from cold in winter as much as possible ; 
this would not be the case with ordinary cement. It has the advantage of 
lasting for a very long time and of being easy to disinfect thoroughly. 

The CoEANTONi hive only has one medium-sized frame. It combines 
the advantages of the hive with a moveable top with those of the hive open¬ 
ing at the back. The frame has an opening 9 x 13 ®/4 inches and may be 
used both as a brood box and a shper. The brood box, which has an open¬ 
ing at the back fitted with glass, makes it possible to estimate the number 
of young bees, clean the floor easily by raising the shelf, and to place a 
feeder on the floor. The brood box may even be examined if the super is 
left in place and the shelves be removed with tongs so long as they are 
parallel to the entrance. 

The “ Subalpina hive, which is an improved Daeant Beatx pattern, 
includes the following parts : — i) a floor board on two slide-bars which 
support, at a height af about 16 inches, flour strong legs, slanting and 
hinged in front. At the back there is a movable ledge (which is fixed tem¬ 
porarily when the hives are moved) which closes the opening between the 
bottom and the brood box. This ledge is used to clean the hi^, introduce 
disinfectants, queens, etc., for transferring, feeding, etc,; 2) a brood box 
and super, surrounded at the top by a band which serves as a holder and 
support to the roof ; 3) a floor in two or three pieces, the largest of which is 
double-walled and forms a very practical feeder ; it is composed of two cups 
for the honey or syrup and a third in the centre which has a hole allowing 
the passage of the bees which may be stopped when the feeder does not 
Work; 4) an Eternit „ oroof. The brood box and super are fitted with holes 
for a ventilation regulator. The nest and honey store may be arranged 
either parallel or perpendicular to the entrance. 

The " Sughera hive is not of a single pattern; the name is used only 
to designate the material of which it is made (cork crushed and united by a 
paste insoluble in vrater, or .by tar, which is not injurious to bees and 
prevents their being attacked by Tinea larvae). Any kind of hive may 
be built with this material (i), 

u\ see R. Feb.,r9iB, No. 192. {Ed.U 
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672 - The Common Honey Bee as an Agent in Plum Pollination.—See No. 640 o: this 
Review. 

673 - Can the Action of Cold Decrease Mortality among Silkworms Suffering from 
“ Flacherie” ? — Eombaiidi, I^orenzo P., in Informazioni senche, Year V, No. 2, 
pp. 19-30. Rome, January 20, 1918. 

In the Bulletin Ko. 1,1916,of the AgriculturalI^xperiment Station of* 
Crema, an article appeared under the title of “ Intestinal Fermentations 
of the Silkworm in which it was stated that when silkworms suffering 
fromflacherie ” were subjected to a temperature of la^C. mortality ceased, 
and the worms spun their cocons. The worms were subjected to the 
low temperature for 48 hours, without food. When replaced in their nor¬ 
mal surroundings food was withheld for another six hours. 

The author (of the Royal Bacteriological Institute of Portici) was not 
convinced by these experiments, and in order to verify them, made several 
tests with silkworms of various breeds. 

From the results he concluded that a temporary lowering of the teih- 
perature does not definitely improve the condition of silkworms attacked 
by flacherieThe disease is only temporarily arrested, and later regains 
its virulence, causing losses equal on an average to those among the control 
lots, 

67-1 - On the Discovery of a Plant Suitable for Feeding Silkworms.— fujima, daijiro 
in the Bulletin de VAssociation sincicoU dujapont Year IT, No. 12, pp. 1-16. XoMo. 
December 25, 1917. 

As it is not uncommon in Japan fox the young mulberry leaves to suf¬ 
fer from drought and frost the author has sought for plants suitable for 
feeding silkworms while resistii^ frost (other than Cudrmia triloba [silk¬ 
worm thorn]; BroitssoneUa Kazinoki Sieb., black goa'ts-beard, dandelion, 
plants already known to be utilisable for this purpose). 

The author lists 13 plants that seem to be eaten readily by the silk¬ 
worm ; he has classified them according to his experimental results in the 
following manner: 

Plants of no practical value:— i) Phragmifes communis Trin.; 
2) Lactuca Thunbergii Maxim; 3) Campamla punctata Mg.; 4) Lamp^ 
Sana apogonoUes Maxim.; 5) Lampsana humtlis MaJdno; 6) Crepts ja- 
ponica Bentls ; 7) Pieris hieracioides var. japonica Bgl. 

These plants might furnish good food but their leaves are to scanty. 

b) Plants of uncertain practical value:— 8) Lactuca denticulata 
Maxim; 9), Codompsis lanceolata B. and H.; 10) Papavsr somniferjurn, 

c) Plants fairly useful for feeding thelarvae:— ii) Sorghus oleraceus 
I4 ,; Aienophora verticiUata Fisch. var. typica. 

d^ A plant worth using: —13) Lactuca brevirostris Champ, (i). This 
plant st^ growing early in spring and by autumn reaches a height of 6 
or 7 ft. if it is cut in summer, it puts forth buds and grows rapidly, so 
that the leaves can be removed continuously from spring to autumn. Silk- 

ix) See Janmry 1918, No. 77, ( Ed.}. ■ 
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worms fed on this plant until their first moult and even the second one, gave 
excellent results, actually better than those given by mulberry-fed larvae. 
Larvae fed on this plant up to the third moult gave results slightl}" infe¬ 
rior to the preceding ones ; but experience has shown that L. brevirostris 
is perfectly suitable foa:,feeding silkworms. 

675 - Production of Silkworm Eggs of the Annual Breed, in Japan, in 1917* — infor- 

mazioni serichc, Yefu* V, No. 6, pp. 89-90. Rome, Mai'ch ::o, 1918. 

According to the Japanese Mnistr}'' of Agriculture and Commerce 
the quantity of silkworm eggsproducedin 1917 was estimated at 292 347 533 
layings of eggs in frames and 765 050 boxes of commercial eggs, or a total f o 
3 688 525 boxes (100 layings in, frames make a box), an increase of 5 % on 
the production for 1916. 

The seed was produced by the different breeds in the following manner: 

1 448 623 boxes of Japanese breeds, or 39.3 % of the total production; 

2 239 902 boxes of foreign breeds, or 60.7 %. Ih the foreign races there were 
3-5 % of yellow cocoons and 46.5 % of white ones. The Sino-European 
hybrid is the most nuinerous {58 %) in the eggs giving yellow cocoons; 
then come the Nippo-European hybrids with 17.7% and the European races 
with 11.2 %. Amongs the eggs giving white cocoons, the Sino-Japanese 
hybrid forms 58.9 %, the Sino-Nippo-Europeans 15.9 % and the Chinese 
races 19.2 %. 

676 - Development of the Silkworm industry in Cambodia. — de fl\court, 

^ in BulletinEconomique de VIndockineyYeat'KXjl^tw Series,No. 12.7. pp. 649-661. Hanoi- 
Haipliong, November-December, 1917. 

Cambodia has a hot and fairly dry climate and a fertile soil in which 
the mulberry tree grows remarkably well. Silkworm breeding there is 
very popular and very widely practised. Information gathered at the silk¬ 
worm centres, as well as in certain other districts of the country, shows, 
not only the present possibilities of production, but also a great promise 
for the future development of the industry. Special attention should, there¬ 
fore, be given to this country, which is perhaps the only one of French In- 
do China combining such conditions so favourable to an assured intensive 
development of silkworm breeding. 

As things are at present its capacity of prodtiction makes it possible to 
consider with confidence a perfected spinning industry which will hence¬ 
forth be assured of 6btainiEg locally a sufficient quantity of good quality 
raw material to supply over 500 to 600 pans. The undeniable influence of 
the industry on, the production of the country may be easily foreseen. 

On the other hand the local Government, by the action it has exer¬ 
cised so far on the most important silkworm breeding.centres and could 
extend to the other districts of, Cambodia, and by the great encouragement it 
has given to the industry, has favoured and prepared the way for the estab¬ 
lishment of steam silk spinning mills, which form the basis of a perfected 
silk industry, and appear at an eminently favourable moment. 

It fails to private initiative and the French consumers to profit by the, 
situation by founding spinning mills and thus contributing to the 
ment of the local silk production , 
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PISH CULTURE 677 - The Raising of Leather-Carp and Black-Bass in Sologne, France.—R oute, I, OU13, 

iniht Bii'letin de la SocUte Nahonalc d'Acchmatation de France, Year I^XVI, No. 2, 
PP- 3 V 35 * Paris, Febniary, iqiS. 

M. Brunet has carried out successful acclimatisation experiments on 
his property at Mouteaux, Sologne. 

Leather-ca,rp (notable for their rapid growth, hardiness, small bones 
and good quality flesh) were imported from central Europe some 10 years 
ago. The acclimatisation was perfect, M. Brunet has had no need for fur¬ 
ther importation and he now stocks his ponds with fry of his own rearing. 

The black-bass (Micropterus salmofdes Eac.) has been imported into 
Europe from the United States. It was known that it could live under 
French climatic conditions, but it was not certain if it could breed there, as 
it does ill upper Italy. M. Brunet imported 30 black-bass fry from Italy 
in April, 1914, and distributed them in his ponds; they were taken out in 
October 1914 and gave not only fine young fish weighing about 2.2 lbs., 
but also about 4 000 fry. The Black-bass had reproduced, therefore, and were 
completely acclimatised. 


FARM ENGINEERING. 

AGRICULTURAL 678 - British Agricultural Tractors.— The Engineer, Voi. cxxiv, Nos. 3233,3334,3235; 
machinery Vol.CXXV, Nos. 3236, 3237 > 3239 , 3240, 3241, 54 Pig* London, December 14, 

Aim 1917-Pebruary 8,1918. , 

iMi*Li?MRNT3 . Accoiding to the President of the Board of Agriculture, *i 400 tractors 
had, by October 6; 1917, ploughed 14 500 acres of land for next year's 
harvest. Three years ago there w^ere probably not 100 tractors in use in 
the United Kingdom. TMs progress, though considerable, has not been as 
rapid as it might have been owing to the objections raised by farmers against 
mechanical traction chiefly with regard to compressing the soil and the pro¬ 
vision of inadequate power. In some recent models the latter defect is ob¬ 
viated by providing a 30 HP. engine which should suffice for 3*furrow 
ploughs doing fairly deep work under favourable circumstances, British trac¬ 
tors are usually strongly built, and they are therefore very lasting. In time, 
standardisation will be probably arrived at in the various types of tractors, 
but the final type has not yet been decided upon. There are still numerous 
problems that remain to be solved by British makers,»who are at present 
occupied in deliveimg the machines that , are required for bringing large 
•areas under cultivation, 

British agricultural tractors may be divided iuto 2 classes, those that 
are propelled by fi) steam and h) by internal combustion engines. Contrary 
to the internal combustion engiued machines, the steam driven ones follow, 
save in one or two cases, very closely the design of road locomotives, ex* 
cept they are lighter, the question of weight being of great importance. 

Steam Tractors. — The agricultural tractor made by Aveling & POR- 
TRR, of Rochester (fig. 1 ) resembles the road locomotives and rollers made 
by t!mt firm, but it is smaller and lighter (5 tons), The driving wheels, which 
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are 5 ft. in diameter, are 12 in mde, but for working on soft ground detachable 
extension rings 6 in wide with the necessary spuds are provided. 

The engine is of the compound type with 2 cylinders. The boiler has 27 
tubes and is fitted with a fire-box of the Belpaire type. The normal speed of 
the engine is.225 revolutions per minute, and at that speed 21 brake-h-p. 
is developed at the fly-wheel. The engine is] mounted^on laminated steel 
springs fitted to both back and front axles. There are 2 speeds : — 2 % 
and 3 miles per hour respectively. 



]^g. I. — Avelino & PoRXER steam tractor. 

This serviceable little engine will haul a 3-furrow plough under normal 
conditions. It can cover from 40 to 50 miles per day on thevoad, with an 
approximate cost of from 15s. to Coal, or more preferably coke, is the 
fuel employed. 

The tractor (fig, 2.) built by C, &’v>ons, of Thetford, has an 

overall length of 14 ft, 3 in., a width of 5 ft. 8 in., and a height to the top of 
the fly-wheel of 6 ft. 8 in.; it weighs 6 tons 18 cwt. The bailer is of the 
locomotive type and has 25 tubes. The engine is compound with cylin¬ 
ders 4% in. and 7^4 iii- diameter by 8 ^ in. stroke. It runs at 230 re¬ 
volutions per minute, developing 20 B. H.F. at the fly-wheel. It has either 
2 or 3 speeds, the 3 speeds being 2, 3 and 5 miles per hour. The tractor is 
furnished with a winding drum which is operated by the engine and car¬ 
ries 60 yards of steel wire rope. It is specially built for farm work. 

Amongst the various engines built by W. Foster 8l Co., of l^incoln, 
the 1909 model of the Wellington tractor, shown in Fig, 3. may be,’re¬ 
ferred to. 

The tractor is of 14-18 HP, very well built and designed, and can tw 
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an 8-ton load over good roads with gradients up to i in 20, while on the slow 
speed gear it will haul the same load up gradients of i in 8. The tender 
contains a water tank of 80 gall capacity and a coal hunker holding 3 cwt** 



Fig. 2 . — Bureei-l & Sons steEm tractor. 

? 

Additional tanks^ are- fitted that bring up the total water capacity to 153 
gall., which suffices for a journey of some 18 miles under normal conditions. 
It is possible that, on account of the limitations of weight, the machine 



3- ** WdHrgton ’’steam tractor (W. Foster & Co.) 


reqair® replenishing with.-coal and water too frequently to suit farming 
conations ; the tractor has, however, been successfully used for hauling 
ST-furrow i^oi^hs. . ' ■ ■ 

' , The ^me firm also huilds a larger steatn tractor, specially designed to 
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stdt agricultural conditions in tlie Argentine. The boiler is designed for 
burning straw; it will haul a plough^ serve as a road tractor or drive a 
Foster threshing machine. The firm of Foster also builds a 40 B. H.P. 
petrol tractor for use as a general purpose machine. It weighs about 4 
tons and gives an effective draw-bar pull of 4 000 lb. 

The Suffolk Punch*’ steam tractor built by R. GarrE'TT&Sons, of 
Teiston, is of the horizontal compound type (i). It is intended to perform 
any agricultural work (Fig. 4) as well as hauling a 10 - ton load at 5 miles 
an hour over fairly good roads. The fire-box is placed in the front of the 
motor; while the smoke-box and funnel are in the rear, so that the driver is 
very well placed for controlling the vehicle. The boiler is designed so that 
an inferior quality of coal may be used ; the steam is superheated. The 
engine develops from 37 to 40 B. H.P. 



Fig. 4. — “ Suffolk r^udi ’ * steam tractor fR. Garrett & Sons) drawing a ploiiglx. 


According to the makers, the average cost of hauling a 4-furrow plough, 
ploughing to a depth of 6 in, to 7 in., is from 3s. to ^d. 6 d, per hour, the 
tirne taken being from i 54 2 hours per acre. 

The engine normally runs at 323 revolutions per minute, and there are 
2 speeds, namely, a slow speed of 2 miles per hour for ploughing and a higher 
speed of 5 miles for road work, the engine running at normal speed in both 
cases. The tractor in full working order weighs about 5 54 tons. 

The Mann's Patent Steam Cartand Wagon Co., of heeds, have de¬ 
signed a tractor specially for farm and estate work. This tractor (Fig. 5) 
has 3 speeds, varying from 2 to 6 miles per hour. The lowest speed is 
for ploughing in strong land ; the intermediate speed for light or medium 




(1) See R., 3[9 i6, No 33J. {Ed ). 
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land, as well as for pulling self-binders, etc., and the quick speed for travell¬ 
ing on the road. 

The engine is of the horizontal'type, with cylinders 4 in. and 6 in. 
in diameter by 7 in. stroke. The governor.is set to run the engine at 300 
revolutions per minute, the speed required for driving ordinary threshing 
machines. The tractor itself weighs about 4 % tons, but detachable side¬ 
boards are provided so that -an extra weight of about a ton can be carried 
for road work. 

On ordinary roads this tractor can haul a 6 - ton load; it wiU easily 
pull a 4-furrow plough in strong clay land. A fair average days’ ploughing 
is 5 acres. 



5. — Hann steam tractor, drawing a plough. 


In the tractor made by Messrs. J. and H. McLaren, of Leeds (illustrated 
in Fig. 6), the boiler is of the usual traction engine type, with a compound 
engine, with cylinders 4 ^^in.andy ^in. diameter by 8 i 4 i^«stroke. There 
are 3 speeds, namely, 5 , 3 ^ and 3 miles per hour. When running on the 
road at 5 miles per hour the speed is 3x4 revolutions per minute, but when 
ploughing at 2 miles per hour, the speed is 355 revolutions per minute. The 
machine weighs under 5 tons and is bruit so as to have a long life. This 
tractor, provided with a trailer, gained the Royal Agricultural Society’s 
Gold Medal in igio.|] 

The compound steam tractor made by RansomES, Sims and Jereer- 
lES, of Ipswich, weighs about 4 V4 tons. It is of the road locomotive type, 
and is mop especially intended for hauling loads of from 5 to 7 tons on ordin¬ 
ary roads with moderate gradients than for ploughing and similar farm 
work. The high-pressure cylinder is 434 ih. in diameter and the low-pres- 
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sure cylinder 7^ in. in diameter, the stroke of both cylinders being 8 in. 
A by-pass is provided so that high-pressure steam can be admitted to the 
low-pressure cylinder to provide increased power for starting or emergen¬ 
cies. The engine develops 16-20 HP. For travelling, 2 speeds, namely, 
3 and 5 miles per hour, are provided. The engine is mounted on helical 
springs to the main axle and laminated springs to the front axle. 



Fig 6 . — MacXtAren steam tractor. 


The tractor made by RobBy 8 l Co, of Lincoln, can haul from 6 to 8 tons 
on ordinary roads, plough from 10 to 15 acres of average land per day of 
10 hours and wDl drive such machinety as a 4 ft. 6 in, threshing machine. 

It is of the usual road locomotive type, but in miniature (Fig. 7). The 
engine is compound with cylinders 5 in. and 8 in. in diameter by 9 in stroke. 
There are 2 travelling speeds, i. e,, 2^ and 5 miles per hour. 

It is impossible to give any exact figures as to costs of working these 
tractors, but approximately it may said that, taking coalat £2 per ton, the 
total cost (wages, fuel, oil, interest, etc.) of ploughing 60 acres in 3 days of 
10 hours each is £ 12. 5. 6, the acre, therefore, costing 4s. per acre.' 

W. Tasker &Sons, of Andover, make a series of tractors specially de¬ 
signed for agricultural work. The most important model (Fig. 8) — the 
I/ittle Giant'' — is a gear-driven steam-tractor ; another type is chain 
driven. Another type has a winding drum for double engine ploughing. 

These machines are of the road locomotive type. The engine is of the 
compound type with cylinders 5 in. and 7^/4 iR- iu diameter hj 8 in. stroke, 
and develops 25 B. H.P* When the machine is to be used for driving 
fixed machinery, a high-speed governor of the Pickering type is provided. 
There are 2 speeds, i. e., 3 and 6 miles an hour. The main gearing runs in 
an oil bath. The mounting is on the Hoare’s spring system. 
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Wai^lis 8 c Steeve^ns, of Basingstoke, make the ''Wallis’' steam motor 
tractor for universal servic^. The model (Fig. 9) has been greatly perfected 
since it was first produced in 1900. It can haul a 6-furrow plough in 
most soils, and on medium land as many as 9 furrows have been cut 
with it. 



Eig. 7. — Robey & Co steam tractoi. 

The tractor has a locomotive-type boiler with the ^-cylinder engine 
mounted on top of it. When running at its normal speed of 400 revolutions 
per minute it develops 24 B. H.P* The working parts are enclosed in a 
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splasli oil-bath, and are therefore protected from dirt and dust, while being 
easily accessible to the driver. Gear changing is easy and the main axle is 
fitted with a differential motion. The hind axle is fitted with a slip-wind¬ 
ing drum. The tender contains a coal bunker and a water tank. The trac¬ 
tor burns coal or coke, but wood may be used. 



Fig. (j. — Wallis & Steevens steam tractor. 

According to the makers the cost of ploughing an acre works out at 
just under iis., while the machine can plough 5 acres a day on the average. 

Internal combustion tractors. — Bumsted & Chandter, of Hed- 
nesford, Staffordshire, make the “ Ideal (i) tractor (Fig. 10) for general 
farm use: — ploughing, harvesting, road hauling, and as a power plant. 

It is driven by a vertical 4-cylinder engine, which develops 35 HP. 
There are 3 speeds forward of 3 and 6 miles per hour and a reverse speed 
of 3 miles per hour. The hind wheels are furnished with self-cleaning spuds. 
With a 4-furrow plough, the machine weighs 4 % tons. It is 20 ft, long, 
with the plough attached, and 6 ft. 6 in wide. On average land it ploughs 
one acre per hour. . 

A long and interesting description is given of the Crawley' * Agrimotor *', 
which has been dealt with previously (3). 

Motor ploughs of two sizes are built by J. FoweER & Co., of I^ds. In 
one the engine has a single cylinder, while in the other there are 2 cylinders. 

(i) See B., 1914,No. 55^. {Ed,) — (a) Se* B. 1917,^“0. 942 » {Ed,) 
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These machines embody the Wyles' patents and also the subsequent inven¬ 
tions and improvements of J. FowbeR & Co. The first type, of lo HP. (i), 
can do the work of 4 horses and is very suitable for work among drilled crops, 
vineyards, hop gardens, colonial crops, etc. 



Fig. 10, — Bumsteap & Chanplee motor tractor, hatiliiig a plotigli. 


The 2 cylinder plough (Pig. ii) with a single speed of i miles per hour, 
weighs about 21 cwt. It can be fitted with 2 forward* speeds of 2.2 and 1.5 
miles per hour respectively, and a reverse speed of 1.5 miles per hour. It 
is slightly longer and wider than the, single-cylinder machine. 



Fig, II. — F0W1.ER & Co, motor plough. 


Its cylinders have a 4in. bore and 5in. stroke; it develops 13-14 B. H,F, 
with the engine running at from 1000 to x 100 revolutions per minute, 
iCcan either cut one or two furrows; if 2, the width and^^deph cut is 
slightly le^. 

it) See k.t No. 897. {E 4 ,) 
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The “ Ivel-Hart ” tractor, built by the IVEL Agricultural Motors, 
Limited, is driven by an engine which will work withparafiSn, petroleum and 
other low grade fuels, after starting on petrol. One of its chief features is 
(Tig. 32 ) that it only has one driving wheel, and hence differential gearing 
is not required. 



Fig. 12. — ‘‘ Ivd Hart motor tractor, drawing a plough. 

Tie engine is ol 2-cylinders, cast in one piece, witi 5% in. bore and 7 
in. stroke, and the normal speed is 600 revolutions per minute (varying from 
500-750). At the normal speed the brake horse-power is 22, and the draw¬ 
bar horse-power 15. There are 2 forward and 2 reverse speeds, obtained 
by a total of 7 gear wheels and pinions, 5 of which run in an oil bath, hubri* 
cation is.ofjthe force feed type. The total weight is 59 cwt, and the length 
is 12 ft. 8 in* . , 

The machine is self-steering when ploughing. The dra'w-bar can be 
adjusted in position. Under average conditions the tractor can haul a 
3-fuTrow plough at a depth of from 6 in. to 8 in., while in heavy soils it will 
haul a 2-furrow plough cutting from 6 in. to 10 in. deep. It will plough 
an acre with a 3-fuirow plough to a depth of from 6 in. to 7 in. in from 
I to 2 % hours, depending on the nature of the soil and the length of 
the field. To plough an acre takes from 4 to 5 gallons of paraffin according 
to the soil. 

The motor plough made by Ctotvator Company, Limited, 

of Stamford, is of the caterpillar type. It is a 3-furrow plough (Fig. 13) and 
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does all the work that can be done by horse ploughing ; it can be manipulated 
by one man. 

It can plough 5 or 6 acres a day with a consumption of 2 % to 3 gall, 
of petrol. The whole of the plough frame can be detached and its place 
taken by a wheeled undercarriage, the machine then becoming an agricul¬ 
tural tractor suitable for working cultivators, drills, harrows, mowers, etc. 
A pulley for driving machinery can also be attached. 



"Big. 13, — Martin motor tractor, drawing a plottgli. 

The engine is of the 4-cylinder, 4-cycle type, similar to that used in 
heavy motor lorries. The cylinders have a bore of 3 in and a stroke of 
5 in. At 1000 revolutions per minute the engine develops 25 B.H.P. There 
are 2 " Zenith carburetters. The engine is started on petrol and run on 
paraffin. There is a Dixie magneto and lubrication is effected by a gear- 
driven wheel pump. 

The chain tracks are constructed in accordance with recent patents. 
Each can be separately adjusted so as to act as land or furrow wheels respect¬ 
ively and also to regulate the depth of ploughing They distribute the 
weight over a large area of soil, and since the total weight of the motor 
with a 3-furrow plough is only about 30 cwt., the weight per unit of area in 
contact with the soil is by no means high. 

The “ Universal ” tra€tor(i), made by the Saundbr$on Tractor and 
C o, is well known, but the present model (Fig. 14) is much more 
simple. The makers have paid great attention to the accessibility of the 
parts, ease of renewals and increase of bearing surfaces to give longer life. 
Before this improved model was placed on the market it was tested for 12 
months on some of the heaviest day in England. The machine proved itself 
capable of doing the entire work ,on a 240-acre farm, no horse labour what- 
eter teing mfuked* / , 

(i) See Ho* 55S, and Ho. Bgf- 

IWI 
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The “ Universal ” tractor is of 20-25 B.H.P. -It can haul a 3 or 4-furrow 
plough or other implement, and drive a 4 ft. 6 in. thresher with elevator and 
chaff-cutter attached. It will haul 5 or 6 tons on the road at a speed of 5 
miles per hour. By means of 3 special coupling it can haul 3 mowing 
machines, or 2'self-lift, binders. 

All the working part of the tractor are covered in; the control mechanism 
is very simple : the movement of one single lever in front of the driver for¬ 
wards or backwards controls ever3rthing by acting on the governors. The 
tractor is completely standardised, so that the firm will soon be producing 
a laige number of these British-built machines. 



Fig. I (. — vSaui^derson I'ractor and Implement Co. motor ploiiglx. 


With the object of providing an equipment less costly than the usual 
steam plant, Wai,sh&Ci.ark:, of Gtdsely, near Leeds, make a ploughing set 
operating on the cable system, but driven by internal combustion engines, 
which are started on petrol but run on paraffin. Each engine {Fig, 15) 
weighs about 6 tons,'and is rated at from 30 to 55 B.EC.P. at an engine 
speed of 600 revolutions per minute, and when travelling or ploughing, and 
22 B.H.P. on the driving belt. 

The engine is of the horizontal type, with 2 cylinders, and gives a con¬ 
tinuous pull on the rope of 3500 lb. It will haul a 4-furrow plough on medium 
or light land, and a 3-furrow^plough oif heavy land. A pair of engines can 
plough from 7. to 10 -acres per day of 10 hours, according to the nature of 
the land, and with rope speeds of from 250 ft. to 350 ft, per minute. They 
will also cultivate from 14 to 20 acres per day. The machine can be em¬ 
ployed as a tractor for road or field work. 

Messrs. W. Weeks & Son, of Maidstone, make the Weeks Dunoev 
New Simplex tractor (Fig. 16), intended for all-round farm work. It 
starts on petrol, but runs on paraffin; there are 3 speeds, i, 5., 4 2 % 

I ®/4 miles per hour. It has cut 24 acres of corn per day with an ordinary 
3 ft. binder, and 27 acres with a 6 ft. machine. ,, 
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The New Simples '’^tractor has 4 wheels and weighs 35 cwt. It is 
8 ft. long, 4 ft. wide and 5 ft. 6 in. high and develops 25 B.H.P. 



Fig. Vs. — Walsh & Clark cable motor tractor. 

The machine is very well constructed and fitted with all the latest im¬ 
provements. In Ejent, it has ploughed from 2 % to 3 acres per day, at a 
cost of about I2S. per acre. 



Fig. j 6 . — " New Simplex ?* motor tractor (W. Weeks 8 l Son). 

The motor plough has been described in this Review, IVIarch 1918# 

Ho. 332; Kg. X7 shows it hauling a mowing machine. 

The late^ tractor built by Messrs. Cx^ayxon & Shittoi^kworct, of 
Wacoltt, is of the chain track type, and ‘a woman can manipulate it, with a 

Jets] 
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plough attached. The tractor develops 35 HP and it can haul a 3- or 4- 
furrow plough. 

The engine has 4 cylinders, each of 120 mm. bore and 140 mm. stroke. 
Petrol is used for starting and paraffin for running. The mechanism is easily 
accessible. Two forward speeds of i ^^and 4 miles per hour and a reverse of 
3 miles per hour are provided, while the necessary mechanism is actuated 
by straight-through lever control. The chain tracks have received a good 
deal of attention. The weight of the tractor is carried on each side by 4 
rollers. 

The draw-bar pull is 2 tons in slow gear. For the driving of ma¬ 
chinery there is a belt pulley. The tiactor weighs 2 tons 16 cwt. It 
is II ft. long, 5 ft* 4 ill* wide and 5 ft. 6 in. high. The_British Government 
has ordered laige numbers of these tractois. 



Fig. 17. —Wylies motor tractor, hauling a plough. 

The Ai^nDAYS & Onions Pneumatic Engineering Co. make a tractor 
carried on special springs for road work, the springs being clamped down for 
field work. 

Fig, 18. shows the traptor, which is for all-round work. It has 3 speeds 
forward and a reverse ; the highest road speed is 5 miles per hour and the 
slow speed is i % iRiles per hour for difficult ploughing and 2 % ordinary 
ploughing. 

The engine is vertical, 4-cylinder, and runs at 1000 revolutions per 
minute. A Zenith carburettor, arranged to work with paraffin is provided. 
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Tile crank shaft is carried in 3 bearings lined with anti-friction metal. There 
is a high-tension Dixie magneto, and steering is by the Ackermann system. 
The tractoi will turn in a circle having a diameter of 28 ft. It is provided with 
a winding drum, carrying 50 yards of steel wire rope. The present wheel 
base of the tractor is 7 ft. 10 in., but it is to be reduced to 7 ft. 

The tractor has been tested in Scotland and also at Birmingham where 
it drew a 3-furrow Howard gang plough. * The draw^-bar pull was about 
1100 lb. on the average. 

For use in dri\nng machinery, an 18 in. pulley is provided ; it can drive 
a 4 ft. 6 in. threshing machine. 

Besides the detailed description of the various British tractors, an ac¬ 
count is given of the '' Tracford ” (i) appliance, intended to convert a 
Ford or other car into a 20 HP agricultural tractor. There are 3 steel 
land wheels, provided with detachable spuds. 



Fi/^. 18. — Allday.s & Onxons motor tractor. 


679 - Ploughing with Government Tractors in England. — Matk Lnne AtfUuh 

iur&i Journalf Vol, CXIX, No. 4507, p. 141. and No. 45x0, p. 228. London, Fcbniary ix 

and Mkrch 4, 19x8. 

In Herefordshire, 3 Titan tractoi units ploughed over 520 acres in 
the last week of January, the division being : Hereford, 170 acres; Teomin- 
ster, 142 acres, and Ross, 208 acres. 

The^Ross team's work, which was accomplished with 7 tractors, gave 
an average of 29 acres per tractor ; 9 tractors were used in the Hereford 
and Leotninster units, which makes the work done by the Ross unit all the 
more creditable ; the work done by the Ross tractors varied from 26 to 32 
acres each, ploughed in from 53 to 68 % hours. 


{See April 19x8, No. 455. (.EA) 
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In Surrey, a Titan tractor ploughed 51 acres in a sir.gle week at Redhill. 
The county average for the week was 12 acres per tractor. 

In Lancashire a tractor towing a 3-furrow Ransome plough did 52 % 
acres during the week ended February 23. No special provision w^as made 
for record breaking. The ploughing was 8 in. deep and 2.54 gallons of fuel 
were consumed per acre. 

In 5 weeks this tractor has performed the following work (including 
that desciibed above): — during the week ended January 25, 27 14 acres were 
ploughed, I-03 gall, of fuel; from January 25 to February 15, 21 acres were 
ploughed on an average per-week, with an average consumption of 66 gall, 
of paraffin; the total consumption for the week February 15 to 22 for 
ploughing 52 34 was 133 gallons. 

680 - The Use of Coal Gas for Ploughing Tractors. — T/>e Jm:)Ufnsnt and Machinery 

"Review, Vol. XI,III, No. 516, p. 1289 + 2 I.omlor, :ij i, 1918. 

As petrol is unobtainable and paraffin is both scarce and costly, it is 
of interest to note the use of coal gas for ploughing tractors. 

Messrs. Barton Bros, of Beeston, England, make a flexible gas con¬ 
tainer to be placed above the tractor. This system, already adopted for 
many commercial and pleasure vehicles, is the most economical as it does 
not require the gas to be compressed and only gives a slight loss in calorific 
efficiency. • Fox farm work there is no objection to the use of a container, 
save that of its voluminous appearance. It is carried on a tray supported 
by wooden uprights bolted on to the tractor frame. 

The container 5' capacity is 250 cu. ft., and, it is reported that 500 cu. ft. 
of gas suffice to plough half an acre of level land. 

The stystem can be employed to advantage by farmers within reason¬ 
able distance of a supply station. In England, as the companies usually 
give special conditions to users of gas for power purposes, the cost of plough¬ 
ing by this means is very low. In the case mentioned in the article the con¬ 
tainer is mounted over a Whiting-Bull tractor and the gas is brought to 
the field in a portable holder carried on a trailer and containing sufficient 
to charge the bag on the tractor three times, or enough to plough about 
three-quarters of an acre. To the cost of the gas must, therefore, be added 
the expense of the journeys with trailer between the field and the supply 
station. 

The distance over which the owner can afford to transport the gas will 
probably be found to be fairly large considering the present price of other 
fue s. 

68 j - Rigger for Making Irrigation Levees.—See No. 62.^ of thu Remm^ 

6B2 - Review cf Patents. 

Tieeage machines and Implements. - France: 486337 Fixing device 
for plough shares and other similar cultivating tools ; 4§6445 Motor plough. 

United Kingdom: 113029Motor driven endless track machine for kvell- 
ing ground and, for. extracting steel and iron scrap therefrom in view qf 
reclaiming land. • ’ 



746 


REVIEW OF PATENTS 


Uhited States : 1254S17 Harrow ; 12549S5 Plough coulter ; 1255035 Self 
cleaning harrow and cultivator ; 1255420 Combined tractor, roller and har¬ 
row ; 1255442 Detachable share for cultivator and scarifier implements; 
1255509. One wheelbarrow cart; 1256225 Detachable Y shaped packing band 
for fitting on a, harrow-disc; 1256349 Traction gang plough; 1256632 x\griT 
cultural machine; 1256984 Disc-plough; 1257127 - 1257818 Ploughs; 
1257236 Tractor plough; 1257407 Riding attachment for harro^vs and 
the like; 1257446 Gang plough. 

, Manures and ]\Linure Distributors. — United States : 1255052 
Straw-spreader; 1256190 Spreading machine ; 1256196 Straw .conveyor 
and spreader ; 1256854 Fertilizer distributor; 1256459 Fertilizer attach¬ 
ment for maize planters. 

Driuus and Seeding Machines. - Canada: 180769 Tand packer 
.and seeder. 

United Kingdom : 112976 Potato planter. 

United States : 1254859 Drill; 1255055 planter ; 1253532 marker for 
maize planter ; 1256083 Rotary marker device for actuating the rock shaft 
of a maize planter; 1256292 Potato planter ; 1257839 Maize planter; 125792S 
Attachment for maize planter. 

Various Cueturae Operations. - United States : 1254687 Weeder ; 
1254999 Cotton chopper; 1256473 Cultivator fender. 

CoNTROE OF Diseases and Pests of Peakts. - France : 486296 Ap¬ 
plication of calcium sulphide to the treatment of fungous diseases of the 
^ne and other plants. 

United Kingdom: 113121 Reciprocating pump for spraying apparatus. 

United States : 1254649 Boll weevil exterminator; 1255131 Insect 
destroyer. 

Reapers, Mowers and Harvesting Machines. - France. 48623a 
Circular platform harvesting machine with curved cutting knife for various 
heights. 

United Kingdom: 113117 Mechanism of side-delivery rake and swath 
turning machines. 

United States: 1255209 Combined harvester; 1255365 Hay sweep ; 
1:255520 Hay rake; 1255914 Pea picker; 1255930Harvester and*elevator 
combined; 1255982 Harvester-crop curing chamber and baler; 1256178 
vSide-delivery rake ; 1256347 Maize harvester ; 1256390 Vegetable gatherer 
and loader; 1256410 Bundle carrier attachment for harvester; 1256438 
Vacuum cotton picking machine; 1256683 - 1247403 Ensilage harvesters ; 
1256700 Grass guard for mowers; 1256776 Corn harvesting attachment 
for farm wagom; 1257269 Bean harvester ; 1257304 Adjusting mechanism 
for grain shocking machine ; 1257386 -1257387 Mowers. 

Machines for eifting Root Crops. — Switzerland: 77479 Forkhead 
for potato diggers. ' 

United’ States: 1255051-1256713 Vegetable harvesters; 1255302- 
^56182 Potato digging machines; 1256119 Front auger support and hear¬ 
ing for harvester J 1257081 Beet harvester and topping machine; 
125^168 - 3t257953 Eeet‘harvesters, * 
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Threshing and Winnowing Machines. — Canada: 1S1020 Grain 
grader. 

United States. 1254817 - 1257592 - 1257802 Threshirig machines ; 
1256120 - 1256506 Feedeis for threshing machines; 1256585 Bean separa¬ 
tor ; 1257115 Pea and bean separator.’' 

Machines and Impeements for the Preparation and vStorage of 
Grain, Fodder, etc. - Canada: 181041 DryingkiJn. 

United States : 1255041 Hay press ; 1257466 - 1257474 Bale forming 
presses ; 1257510 Feeding device for hay baling presses. 

Steering and Traction of Agricueturai. Machinery. - Canada: 
181061 Tractor. 

France : 486455 Agricultural tractor. 

United Kmgdoin \ 113016 Apparatus for power cultivation of land; 
113102 Endless track vehicle. 

United States : 1254819 Endless automatic track laying and ground 
treading power operated traction engine; 1255404 - 1255530 - 1256651 
Tractors; 1256113 Tractor wheel; 1257416 Tractor or truck; 1257589 
Tractor connection. 

Feeding of Ei^^Estock. - United States : 1254937 ,Hog watering ap¬ 
paratus. 

PouETRY Faring. - United Kingdom: 113159 Feeding trough for 
poultry. 

Industries depending on Peant Products. - United Kingdom: 
113042 Bakers’ oven. 

Dairying. ~ Canada: 180828-180970 Desiccated milk; 180829- 
iSoS^o Milk condensation, process and apparatus; 180831 Buttermilk 
powder ; 181131 Milk concentrating apparatus ; 181133 Process of condens¬ 
ing and desiccating butermilk ; 181134 Condensed buttermilk. 

Switzerland: 77531 Churn mechanism; 77532 Mlk skimming device. 

United 1255186 Milking machine cluster-; 1255239-1256793 

Milking machines. 

Various. ~ Switzerland: 77478 Hydro-electrical .installation for 
operating agricultural machiner37’. 

United Kingdom : 112987 Humidifier. 

United States: 1255055 Hydraulic pump. 


RURAE ECONOMICS. 

« 

683 - Civilization of Ten Dairy Farms in the Bluegrass Region of Kentucky. — 

Arnold, J. H., in U, 5 . Department of Agriculture Bulletin No. 548, (OiEce of Farm 
Management), pp. r-12. Washington, D. May 24,1917- 

This bulletin presents a brief analysis of the organization of ro dairy 
farms selected and studied during 1914 in Mason, Scott and Madison Coun¬ 
ties, in the bluegrass region of Kentucky. 

The adaptation of the soil to bluegrass pasture is the distinctive natur¬ 
al advantage which these localities have for this t3rpe of farming- The 

* ■ 
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climatic factors, however, partly ofeet this advantage, especially for the pro¬ 
duction of cheese and butter. The long summer months are warm, with a 
lower rainfall than the winter months, while in the extensive dairy sections 
of Wisconsin andJ^ew’ York the highest rainfall is during the summer months 
w^hich average 7 to 8 degrees F. cooler than in Kentucky. These adverse 
conditions have not interfered with the increased production of market milk 
where there is a demand at good prices, but they are a handicap, especially 
in the production of cheese, which is produced to best advantage in a 
climate that is relativel^^ cool. ^ 

Receipts from Dairy Products, together with Labour Incomes of Each of 
Ten Farms. — The business of each of the 10 farms studied may be 
summarized briefly as follows: — 

Tabi^B I. — Size'^of farms, with number of cows and with receipts 
from labour income and dairy products. 



Size 

Num¬ 

labour 

Gross 

Receipts 

Receipts 

Gross 

Receipts 

Receipts 

Farm 

of 

ber 

In¬ 

receipts 

from 

from 

receipts 

from 

from 

No. 

farm 

of 

cows 

come 

from 

milk 

cream 

butter 

per 

cow 

dairy 

tobacco 

I . . . acres 400 

75 

$ I 466 

$ 5 315 

$ 2101 

— 

$ 98.88 

%8o 

%io 

2 . . . 

290 

30 

"3654 

.4500 

— 

— 

150.00 

67 

13 

3 . . . 

347 

19 

I 739 

3 066 

730 

— 

199 78 

82 

2 

4 . . . 

150 

50 

6 40S 

6 763 

112S 

$ 25 

158.00 

72 

0 

5 • . • 

31 

15 

3 201 

2 920 

225 

260 

227.00 

85 

9 

6 . . . 

86 

9 

I 1 21 

76 

1996 

— 

230 00 

80 

' 9 

7 . . . 

82 

30 

I 509 

2 966 

480 

— 

114.S6 

90 

0 

8 , . . 

70 

4 

— 130 

— 

208 

— 

52.00 

55 

0 

9 . . . 

T 34 

12 

2S7 

— 

624 

— 

52.0Q 

49 

15 

10 . . . 

120 

12 

--I 521 

— 

104 

780 

73-60 

51 

0 

Total Average 

163 

27 

I 773 

2 561 

6S9 

106 

12G.16 

71 

5.8 


The market price of milk distributed to customers ranged from 7 to 10 
cents per quart, and cream 60 cents to $ i per gallon. When the milk was re¬ 
tailed in larger cities through local distributors the farmer received 15 to 
20 cents per gallon and paid i ^4 2 cents per gallon to ship it 30 to 30 

miles. •* 

, The labour incomes on most of the farms were large as compared 
with those of successful farms of other types in this region. The average 
labour income on 187 farms was 1750, while the average of these ten dairy 
farms was $ 1773. On the ten farms studied those which sold markeit milk 
^nd which had high receipts per cow made the largest labour income. 

Seven Successjtd Dairy Farms Analyzed and Compared, Table II 
shows the capital invested and the receipts and expenses on seven success¬ 
ful dairy farms. 
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T 4 BLE II. — Seven Successful Dairy Farms Analysed and Compared. 



Farm, i 

Farm 2 

Farm 3 

Farm 4 

Farm 5 

Farm 6 Farm 7 

S'ze of faim (acres). 

400 

290 

247 

150 

51 

86 

82 

Number of cows . 

75 

30 

19 

50 

15 

9 

30 

Number of other amuial units (i) 

37 

28 

16 

48 

II 

33 

30 

Total capital (2). 

$50097 

26 890 

15 39<3 

33 081 

8843 

16 800 

13 661 

Work‘<^g capital (3). 

7S74 

6881 

3046 

II 354 

00 

2 675 

. 3 396 

Tenant’s capital. 

— 

— 

— 

— 

— 

— 

I 698 

Total receipts. 

II 824 

8383 

5 105 

12 500 

5 449 

2 9S2 

5 134 

Receipts from dairy. 

7416 

4500 

3 796 

7 921 

3 405 

2 072 

3 446 

Expenses (4). 

7854 

3385 

4438 

2 81S 

I 811 

I 021 

2 033 

Farm income (5). 

3970 

4 998 

2509 

8 062 

3 638 

I 961 

3 102 

Tenant’s farm income.... 

— 

— 

— 

— 

>— 

— 

I 594 

Labour income (6). 

I 466 

3 654 

I 739 

6 408 

3 196 

I 121 

I 509 

Owmer’s profit on investment 

— 

— 

— 


— 

— 

12.6% 

(i)* Animal unit — the equivalent of 

I cow, 

horse, or beef animal; 2 

heifers, 

4 calves, 


7 sheep, 5 hogs, 14 p'gs, or 100 ch'ckens arc counted as equivalent to an animal milt 

{2) Total capital includes investment in land, buildings, michincry, live stock, feed' 
supplies, and cash to run the business. 

(3) Working capital includes all items of cap'til except land, bu'ldings, and other im¬ 
provements usually included in real estate. 

(4) Expenses include a charge for unpaid family labour, depreciation, and 5 per-cent inter¬ 
est on total capital besides money actually paid out in conducting the farm businesr). 

(5) Farm income is the total receipts less expenses. 

(6) Labour income is farm income less 5 per cent interest on invested capital. 

Farm i is the largest of the ten in question and is valued at $ 123 per 
acre. It is well situated near a market point. While it is somewhat roll¬ 
ing the soil is of good quality and nearly all of it tillable. If properly or¬ 
ganized, this farm should have made the largest labour income of the group; 
instead it is among the lowest of those which were only fairly successful. 
In the first place receipts per cow are low as compared with those of the more 
successful farms. Half this acreage could easily be made to support this 
herd. With a higher degree of diversity and hy handling other live slock, 
the gross income of this farm should be increased considerably without much 
more es:pense. The average expenses of the ten farms are about 45 per cent, 
of the receipts, while on this farm they are about 75 %, showing that the 
business was too expensive for the income received. This farmer housed 
his cows in a $ 7 000 dair}?^ barn, an investment of nearly $ 100 per cow, 
while his nearest competitor, one of the most successful fqi^mers of the group, 
had but one third of this amoiint invested. This farm, ^though large, failed 
to produce as much feed for dairy stock as the average farm {$ 18) and 
expended for purchased feeds $ 20 per cow. 

Farm 2 is one of the most-efficiently organized larger sized farms. 
The div^sity is much larger than that of farm !No. x. About 46 per cent 
of the receipts were from sources other than dairying, mainly wheat “and 
tobacco. Sales of live stock amounted to $ i 200 above purchases. 
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The operaxor owned 132 acres and rented 15S additional ones for which 
he pa’d S 800 a 3’‘ear. All the feed except concentrates was raised on the 
farm. Only one man was hired, the operator and his family doing most 
of the dairy work; 33 acres of maize for grain, 12 acres of silage maize, 50 acres 
of wheat, 25 acres of meadow hay and 5 acres of tobacco were raised, by his 
own and hired labour; ii acres of tobacco and 10 acres of maize were raised 
by a cropper. 

Farm 3 bad 10 acres of maize for grain, 8 acres for silage, 10 acres in r3^e 
which was grazed, and 20 acres in hay. There 'were 133 acres in pasture, 

2 acres in garden and orchard, and the remainer, 44 acres, was considered 
waste land. The topography was hilly and not well adapted to cultivated 
crops. The land was valued at § 40 per acre, though the more level land in t he 
community was valued at § 100 to §150 per acre. Three 3^ear-hands were 
employed on this farm and seven head of work stock were kept. Bot h man- 
labour and horse-labour ere poorl3’^ utilized. A better utilization could have 
been achieved and the income considerabty increased if a few^ acres of to¬ 
bacco had been raised. There were no receipts from crops and diversit3" 
was low. 

Farm 4 may be classed as the best dairy farm of the ten. While the 
receipts per cow were considerably above the average, others had higher 
receipts per cow, but in the expenses this farm showed high efficienc}?' 
in the econom3^ of the labour and feed,two most important factors. Operat¬ 
ing expenses were only about 35 per cent of receipts as compared with 
43 per cent, the average for the ten farms. The land area (130 acres) was 
small as compared with the number of stock units kept on the farm. These 
numbered 98, or about i.g acres for each animal unit. Of this number 
of animal units 50 were dair3" cows. The food purchased amounted to 
about § 10 per cow. About 50 per cent of the farm area is in bluegrass 
pasture. About $i 000 of the total receipts represented breeding fees. Dur¬ 
ing the last two years (1915-1916) hemp has been substituted for tobacco, 
and 3delds i 700 lbs per acre which, at 10 cents per pound, represents $ 170 
per acre. The expense of growing an acre of hemp is about the same as 
that of tobacco ($ 30 to $ 60 exclusive of rent), and the average rent for 
the land is figured at $ 30 to §50 pet acre. This farm, operated b3’- a 
graduate of an agricultural college, is rated among the best dairy farms in 
the State, The work of milking, bottling and distributing is done b3’' the 
operator with the help of a man and a boy. 

Farm 5 shows the po5sibilit3?- of profitable dair3nng on a stnall farm with 
a small amount of capital invested on wThich almost all the labour is 
done by the operfftor and his family. Operating expenses were but 33 % 
of receipts and the labour income was among the highest of the group. 
The receipts pet cow were unusually high and allowed an expense of $ 23 
per cow for purchased feed. This farm produced $ 500 of tobacco on 

3 34 Stores, I 80 of poultry and | 115 of increase in value on colts raised. 
The farmer owns 40 acres and rents ii acres in addition for ha\^; 25 acres 
are devoted* to permanent bluegra^ pasture. 

Farm 6 was only moderately successful. Profits could have been in- 
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creased greatly if the business had been made larger b}’ increasing the in¬ 
come from cows. If the operator had hired a man he could have increased 
his herd to 20 or 25 cows and besides could have raised 3 to 6 acres of to¬ 
bacco instead of 2. There were no receipts from hogs and only S 73 vurth 
of skim milk was sold. 

Farm 7 was operated by a tenant who had a half interest in the 
working capital of the farm. Business expenses were shared equally^ as 
were also receipts. The tenant with the help of two year-hands and some 
extra labour, performed the v/ork; 45 acres of the farm were in maize for 
silage, 33 acres in pasture, 2 acres waste and i acre for garden. Receipts 
from sources other than dsdry cows were mainly from young stock. There 
were no receipts from crops. 

The Farms that Failed. — The three unprofitable farms of the ten were 
inefficiently organized and operated. Apparently these farmers depended 
mainly on dairy products for an income, but each was operating a small¬ 
sized business on a fair-sized farm. It does not pay a farmer to give special 
attention to the dair}^ business unless there is a sufficient number of cows 
to warrant special equipment, the application cf most of his time, and the 
development and maintenance of a profitable market. 

Comparison of the Seven More Successful Dairy Farms with the Average 
Table III compares the average of the seven successful dairy farms 
with the average of the whble group, with respect to the more essential 
factors. 

Comparison of the Seven More Successful Dairy Farms with 
the Average of Ten. 

Average Average 

7 successful 

, of 10 farms 


Distribution of crops : 

Average size of farms. . 

Ill crops. 

In pasture . .. 

In maize for grain . . . 
In maize for silage . . . 

In meadow . 

In wheat . .'. 

In tobacco.. . 

In miscellaneous .... 

Distribution of live stock : 

Dairj" cows. 

Young stock. 

Swine.. 

Poultry 

Distribution of capital'. 

Total capital invested. . 
Total working capital. - 

IS^chinery. 

Investment in live stock 
Cash to run farm.... 
Feed and supplies . . . 


acres 163 

187 

» 66 

70 

» 76 

100 

» rs 

10 

» 13 

16 

» 13 

15 

» 16 

20 

» 5 

6 

» 4 

3 

number 2 7 

40 

» 21 

16 

» 29 

35 

» 184 


$ 32 552 

8 23 662 

4764 

3 286 

711 

771 

3291 

3 699 

405 

42Q 

355 

366 


imi 
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E5DX3Sa»IES 
DEPENDING 
ON PJANX 
ERODUGTS 



Average 
of 10 farms 

Average 
of 7 successful 
farms 

DistnbuHon of receipts: 

Live stock products,. 

Live stock inventory and sales. . . 

Crop receipts. 

Miscellaneous. 

$ 3 554 

I 0^8 

589 

120 

$ 4 610 

I 035 
813 
235 


5 301 

6 693 

Profits: 

Receipts per cow. 

Average farm income. 

Average labour income. 

$ 126 

3149 

I 773 

$ 164 

4 266 

2954 

Per cent, net earnings on investment 

10 

14 


These comparisons ilinstrate many of the points discnssc d for the differ¬ 
ent farms. For instance, the average successful farm had the largest busi¬ 
ness, as shown by the size of farm,«the number of dairy cows, and the working 
capital. On the average successful'faxm there were more receipts from crops 
and miscellaneous sources than were shown for the average of the ten farms. 
The most important comparison is that shown for the receipts per cow: 
$ 164 on the average of the successful farms and $ 126 on the average 
of the whole group. 

AGRICUI^TURAL INDUSTRIES. 

684 ~ Wine Making With Foxy Grapes (i) — CADOiiET, Arthur, in Le Pro^ris agncoU 
et viHcohj Year NXXV, No. 12, pp. 274-375. arontpellier, March 34,1918. 

A method is described (derived from the work of the late Prof. BoufFARD 
and of Pierre Anuieux and used for about 15 years by an agricultural 
syndicate) by which the foxy flavour of Clinton wine may be removed. 
The process consists of: — 

1) han^esting shortly before complete maturity; 

2) fermentation for 24 hours; 

3) treatment with 9 gm. of sulphite for red wines ; 

4) strengthening for 2 or 3 days. 

The method is still more satisfactory if the selected or natural yeasts of 
the country are utilised in combination with the sulphurous acid. 

Quite recently the author obtained good results with Noah grapes which 
lad not been treated in the vat by the following method: — 

1) treatment with i % of oil; 

2) repeated stirring for 48 hours; 

3) decanting; 

4) filtration through wood charcoal; 

5} clarifying with 1 % unskimmed milk. 

He intends to adopt the first method with his Noah grapes at the next 
harvest, and believes he will thusiree them from all foxy flavour. 

{x) Cf. jf^. May, 1916, No. 555 md Feb,, 1917, No. 183. {Bd.) 

[;$ 83-«843 
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685 - GupreousWMteWineswithExtreme Delayed Thickening.— Carles, p., in the 

Annalcs dcs Fat sificatiojis at des Fraudes^ Year XI, No 111-112, pp. 43-4S. Paris, 
January-February, 1918. 

For about twelve years there have been brought from time to time to 
oe jological chemists, white wines of strange appearance, bad keeping quali¬ 
ties ajnd, sometimes, doubtful hygienic value. These wines show nothing 
abnormal during the time they are treated as usual in the casks, but turn 
leaden when bottled, then become gradually thicker till the3^ are eventually 
unsaleable. The rate of the thickening ('"louche'') varies according to the 
season and the composition of the wine, and is more rapid in proportion as 
the weather is hotter and there is less air between the liquid and the cork. 
Thickening stops suddenly when the wine come into contact wdth the air 
b}" being poured into a cooler, or if a few drops of hydrogen peroxide are 
added, and may’’ be stopped from one day to another simply by removing 
the cork and leaving the bottle,standing up. If the wine is poured back 
into a corked bottle the thickness reappears, though, beyond a certain limit, 
this re-starting is no longer possible. These phenomena are obviously due 
to a chemical reducing agent and an oxtdising agent both acting on an 
unknown factor the proportions of which are minimum, as is very evident. 

Wines behaving in this manner have the ordinary^ composition of white 
wines, but contain a few grams of fruit sugar, and are relatively rich in 
sulphurous acid; they are wliite wines sweetened by a sweeter one or with 
sugar and treated with sulphurous acid (anti-ferment). It is the small 
amount of sugar which is the principal reducing agent. ’ 

The unknown factor is copper, and the precipitate is red oxide of cop¬ 
per, caused by reduction by’’ the grape sugar and sulphurous acid. There 
is no doubt that at least part of this copper comes from anti-cryptogamic 
sprays the bases of which are copper salts. Wines subjected to mutage 
contain very’’ little tannin and their degree of acidity, sugar content and 
newness, in general, do not help to free them from metals. They thus take 
up the copper mth which the grapes have been treated and keep it to an 
excessive extent. 

There are many ways of testing whether white wines will thicken late. 
The method given is based on the capacity of tannin to make the copper dis¬ 
solved in the wine insoluble and the capacity casein then has to remove the 
copper taniiate in the lees. 

Into I litre of wine is poured i cc. of Yio clear solution of tannin, or 
o.io gm. The whole is, mixed and, after a few minutes, 10 cc. of skim 
milk are added (or, per hectolitre, 10 gm. of pure taiinin and i litre of skim 
milk at the most). The mixture is well shaken, left for at least 24 lirs., 
then filtered. If copper is present it is contained in the deposit. The liq¬ 
uid is filtered, air-dried, and burnt. It is easy to dissolve everything 
in the ash with hydrochloric acid and to separate the copper % simply 
filtering with an excess of ammonia. The estimations may be made elec- 
trolyticaily or colorimetrically, since the original quantity was i litre. 

In order to make sure that the treated wine no longer contains copper 
the clarified litre is evaporated in a porcelain dish, a little acid magnesium 
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nitrate added, and tiie residue burnt; this may be done easily and com¬ 
pletely with successive additions of fresh dilute nitric acid. It is essential 
to burn even the very smallest particles of carbon. The process is then 
continued as described above with hydrochloric acid, ammonia in excess, etc,, 
or by any other method for separating copper from an inorganic mixture. 

Trom an hygienic point of view, the amount of crystallised copper sul¬ 
phate contained in such wines — according to the author, 0.015 giE. per 
litre —if taken at meals by healthy adults is not injurious to the health, but 
may be so if drunk between meal times. Invalids, old people and those 
suffering from liver complaints should not use these wines as a daily drink, 
the more so as similar quantities of copper maybe contained in certain choco¬ 
lates and even in native dwarf beans. In such cases, however, the con¬ 
sumption in weight of food is less than in the case of wine, and the food is 
not taken daily, with all meals, and between meals, as is wine. Finally 
there is no doubt that, by passing through the roots of the oacao tree and 
bean plant, the copper has been made innocuous, but this is not so with 
wines because the greater part^of the copper has been deposited on the 
grape in the form of copper mixture and is found in this state in the must. 

686 - The Mycoderms of Wine.— De Rossi, G., in Le Slaziom spenmmtah agravie tta- 
tiane, VoL IV, Pt. 11-12, pp. 529-562, Bibliography of 20 publications, 2 PI. with 15 Fig, 
Modena, 19x7. 

The author has found al: least 4 different species of mycoderms capable 
af acidifying wine, each with clearly different physiological aptitudes. These 
species are : — Mycodcyma vini, which causes a very^ -weak consumption 
of both the alcohol and the total acidity of the wine, while it does not pro¬ 
duce volatile acids in sufficient quantity to influence the organoleptic pro¬ 
perties ; M. acidificam which produces a large amount of volatile acids and 
thus even seriously changes the wine; it ceases growth at 32-33*^ C.; M, 
dtsplex and M. ten ax, much more suited than the others to live in an acid 
medium, attack the adds very actively at a temperature above 15^ C., but 
not destro\dng the alcohol vigorously; M. (hiplcx grows well in the presence 
of 9-T0 % alcohol; M. Unax, on the contrary, cannot support more than 
4 to 5 % of alcohol. 

687 - Csm&nt Vats. — Matsieu, I#., in the Bavue de Viticulture^ Year XXV, Vol. XEVIII, 
Ko, 124X, pp, 250-233. Paris, April ii, 1918. 

Owing to the war there is a shortage of casks, and it has been neces¬ 
sary to use all sorts of second-hand barrels, which sometimes give the wine 
a foreign taste ; in some cases cement vats are used and the question has 
arisen as to whether such vats are as serviceable as those of wood. The 
vat may be used for two distinct purposes — for fermentation, in which 
case the wine only remains in it during the process, or for storing the wine. 

Thiimiaterial of which the sides are made, if well fired, can have no 
influence even on the finest wines, during the few days fermentation tasts. 

For keeping wine, however, the wood !s of great importance, so much 
so that for certain choice wines new oak of good quality is absolutely ne¬ 
cessary for the long fermentation of white wines and for keeping the wine 
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after the first tunning. New oak imparts to the wine a taste due to its 
soluble substances, so that tbe use of choice oak has become necessary, as 
it is also for refining the alcohols of wine. 

Oak chips, which would give up their useful substances, can be added 
to wine in a cement vat. Small w^ooden casks are, however, favourable to 
slow' oxidation hy reason of their porosit5G thinness, and the large surface 
in contact with the air. From this point of view cement vats would be more 
suitable for wines the aging of wiiich should be retarded, as oxidation is the 
essential factor of this process. The impermeability of the sides of cement 
vats to ox^J^gen may be counteracted by periodical injections of air into the 
wdne, which may then be left to oxidise. 

Great care must be taken with choice wines, and no modification in the 
method of making or keeping them should be introduced till repeated tests 
have show'n that the taste will not be modified thereby. 

Cement vats should have no cracks, and the sides, joints, iron-work 
of the cover, and pipe connections (if red copper or bronze are replaced b^^^ 
brass) must not be subject to attack by acids. The absence of cracks results 
from the composition of the material used, which must be resistant to all 
surface contraction. Resistance to the acids of the wine may be obtained 
by direct treatment of the cement with tartaric, sulphuric solutions or si-, 
licate, by lining with glass, etc.; the joints also should be treated. 

Another danger of cement va“ts for keeping wine in summer is the form¬ 
ation by drops in temperature of a free surface which may give rise to an 
excess of air and acetification; as acetic acid is denser than wine it diffuses 
rapidly. This may be prevented by a slanting bottom, but preventative 
measures are often useful. 

688 - A Method for the Separation of Protein from Non-Protein Nitrogen in Wheat 

Flour, — Blish, M, J, (Montana Agricultuml Experiment Station, Bozeman), in The 

Journal of Biological Chemistryf Vol. XXXIII, No. 3, pp. 551-559 + 3 Table*?. Baltimore, 

1917* 

Previous to investigating the biochemical changes in frosted wheat, 
and their relation to bread-making value, and in order to study the effect 
of premature freezing on the nitrogen compounds of the wheat kernel, the 
author found it desirable to develop a satisfactory method for the separa¬ 
tion of protein from non-protein nitrogen in wheat flour. 

None of the separation methods used for biological products seem to 
be satisfactory for use with cereals, since these contain alcohol-soluble pro¬ 
tein^ that do not occur in any other plant or animal tissues. Reagents ordin¬ 
arily used for precipitating proteins, such as alcohol, acetic acid, trichloro¬ 
acetic acid, colloidal iron, phosphotungstic acid, tannic acid, etc., are 
unsatisfactory for removing gliadin ftom water extracts of flour.. The meth¬ 
od of Ritthausek {X872), w^hich consisted in alternately adding to the 
protein in solution dilute copper st|.lphate and potassium hydroxide un¬ 
til the copper precipitate would no longer dissolve, was found to be the best 
avahable by Osborne and F-Eave^orth in their researches on copper- 
protein compounds ; the value of the method can be seen by comparing the 
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amounts of total nitrogen not precipitated found by using 50 cc. portions 
of extract :—colloidal iron method (at room temperature), 0.00266 gm.; 
same method, at boiling temperature, 0.003 > phosphotungstic 

acid method, 0.0010 gni.; tannic add method, 0.0012 gm.; copper sulphate 
method,.0.0008 gm. 

The following details of the copper method as used on flour extracts are 
given below- :— i) proportion of ftour to water in the extract : the best is 20 
parts of distilled water saturated with toluene to i part of flour ; 2) duration 
of the extraction : the quantity of nitrogen found in different extracts was 
the same for extractions lasting 2, 3, 4, 5, 6, and 12 hours respectively; a 
minimum extraction period of 2 hours (during which the extract is shaken 
vigorously every 15 minutes) was adopted; 3) after filtering the extract, 
the proteins are precipitated by treating 50 cc. of the filtrate with 15 cc. of 
N/io NaOH, followed by 16 cc. of N/io CuvSO^. The amount of Cu SO4 used 
should be slightly greater than the equivalent quantity of NaOH. The ni¬ 
trogen content can be afterwards determined in the filtrate separated from 
the cupric precipitate by the usual Kjeldahl method and the amino-acids by 
Van Slyke’s microchemical method. 

The effectiveness of the test was examined by ascertaining the chemical 
.nature of the nitrogen compounds that remained in solution after the cop¬ 
per protefcs precipitation, and it was concluded that the tr%ie proteins were 
almost completely pecipifated ; only (and olher authors confirm this), traces 
of peptide linkings still remain in solution. 

Normal patent flour contains but about 2 mgrn. of amino-acid nitrogen 
for every 100 gm. of flour, and about 3 times as much nitrogen in free acid 
amide form. 

There is probably a considerable amount of non-protein nitrogen not 
precipitated by the copper method w'hich is neither amino-acid nitrogen 
not is it is the form of peptide complexes ; its nature is not known. 

6S9 - The Milling Value of the Wheats Aurore ” and " Ble des Allies —See No. 650 

of thk Revi'cx^K 


690 - Milling and Breed-Making Tests with Humpback Wheat, ;!n the U. S. A.— 

See No, 64.;? ri thi? 

691 - A Comparison of Linseed Oil and Lumbang Oil as Paint Vehicles.— aouilar, 

.R, H., in The Pkilippine Journal of Science, Vol.XII,Sec. A, No. 5, pp. 235-243 i Fig, 
Manila, September 1917. 

'' Tumbang bato (Aleurites mokwcana) is of very wide geographic 
distribution e’xtending from India through Malaya to Polynesia. In the 
Philippines it is common and widely distributed both as a native and as a 
semicuitivated tree. Lumbang baniicalag'" {A. trispmna] is confined 
to the Philippine Islands and less common than the preceding species. 
The seed of A . molucmnayic^,&?. from 60 to 65 per cent oil by extraction with 
solvents and 55 'pet cent by hydraulic exprestion at 500 kg, p^ r square cent! 
metre; the seed of * 4 . irisperma 3 riel< 3 s about 43 pet c^nt by hydraulic ex- 
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pressionat 310 kg per square centimetre. (Theper cents are calculated on the 
kernel weight). 

The lumbang oils are possible substitutes for linseed oil, and they have 
been much studied, but little has been reported concerning their behaviour 
with different pigments or the quality of the resulting paints. For this 
reason the author carried out a series of tests on the properties of linseed, 
lumbang bato and lumbang banucalag oils described in the article under 
consideration, es;periments which gave the following results : — 

The drying properties of lumbang bato and lumbang banucalag oil 
are comparable with those of linseed oil. 

Lumbang bato oil is very similar to linseed oil in its properties as a 
paint vehicle, and like linseed has certain disadvantages for use in red ** 
paints. 

Lumbang banucalag oil cannot be used as a paint vehicle, especialty. 
with red lead ; it dries into a paste. This is also true with lumbang bato 
containing 75 and go per cent lumbang banucalag. Lumbang banucalag 
containing between 50 and 75 per cent lumbarg bato will make a good 
vehicle for red lead. 

692 - The Use of Bacillus felsineus in Retting Various Textile Plants (i). ■— 
Carbone, D., in the BolhUino di Stud% ea Inmmazioni del R. Gmrdino coloniale di 
Palermo^ Vol. IV, Pt, 1-2, pp. 3-9. Palermo, 1917. 

The author has found that Baoilkis Jelsineus rets the following textile 
plants : — nettle ; ramie (Boehmeria nivea ); Spanish broom iSparthm jnn- 
ceum ); Agave americana, A, Zapupe, A. sisalana, A, Candelabrum, A, ym- 
caefoUa, A. Rumphii; Furcraea gigantea, F\ altissima; Sansevieria cy- 
Undrica, S. zeylanica ; Yuccagloriosa ; Sphaeralcea angHstifolia, Grevia oppo- 
sitifolia, G. orientalk, Sida . 4 mallow; bark of nmlberry branches; 
Jerusalem artichoke tubers. 

693 - The Profein of Cow’s Milk. — Osborne, T. B. and W^akeman, a. J., nilh the Colla- 
boration 0; Leavenworth, C. S. and NolaN, O, L. (Connecticut Agrirulti ral Experiment 
Station, New Haven), in The Journal of Biolotjcal Chemistry, Vol. XX 2 C 1 II, No. r, 

• pp. 7 - 1 /, 2, pp, 243-251. Baltimore, January and Ftbniarv^ 1918. 

In all attempts to discover the nature of the water-soluble vitamine in 
milk it is essential to know the properties and proportion of protein that 
remains in solution after removing the casein and heat coagulable proteins. 
This question was very thoroughly studied by the authors, They separated : 
i) lactdbumin, the composition of which, when ash- and moisture-free, after 
drying at iioo C., was: —"C, 52.51; H, 7.10 ; N, 15.43; S. 1.92 ; P, traces; 
0,23.64; it was present'at the rate of about 2.4 gm. per litre of the original 
whole milk; 2) lacioglobuUn, present at the rate of about 0.3 gm. per litre 
of original whole milfc and with the following composition:— C, 51.88“; 
6.96; N, 15.44 i S, 0.86; P. 0.24; 0 ,24.62; 3) an alcohol soluble protein, 


(i) Sse R „ October 1917, No. 956. (M) 
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obtained from the alcoholic washings of the casein precipitate and present in 
ver3’' small amount, 

Long and repeated attempts to find'if there are proteoses present 
in the milk, gave lio definite results, 

SiEGRRiED obtained a iiroduct from cows" milk which he called nu¬ 
cleon and the authors have concluded that this substance is probabtya 
mixture of iincoagulable protein and some still unidentified organic sub¬ 
stance which 3delds phosphoric acid on hydrolysis. 

In the second work, the authors describe their researches on the alcohol- 
soluble protein, which has the composition :— C, 54 - 91 H, 7.17; IST, 15.71; 
S, 0.95; P. 0.08; O, 21:18. On analysis 100 gm. of the protein gives:— 
arginine, 2.92 ; histidine, 2.28 ; lysine, 3.98 ; tyrosine, 2.47, It is an acid 
compound and gives strong tr3^ptophane, Millon"s and buret reactions. 

694 ~ On the Thermo-Resistance of Non-Sporogenous Bacteria in Milk. — Gorini, c., 
in Reale Istitiitolombardo di Scheme e Lettere, Rendiconti, Vol. XEVIIX, Pt. 18, pp. 936-961, 
:Milan, 1915. 

A contribution to the stud3y of the thermo-resistance of sporogenous 
bacteria, which emphasises the principle: —that species or races endowed 
with exceptional thermo-resistance should be accepted with great caution 
and ifc must be ascertained whether such a property is really a character that 
is permctneni and common to the generality or at least to the majority of 
the individuals of a given race of bacteria or whether, on the contrary, it 
is a case of a protective influence similar to that found by the author in 
milk. In fact, the author’s researches on the survival of non-sporogenous 
bacteria in sterilised milk, show that it is due, not to the existence of spe¬ 
cies or races having exceptional thermo-resistance, but rather to the pro¬ 
tecting influence t>f caseous envelopes that form round the .organism, ap- 
parentl}^ due to the life-activity of the germs themselves before and after 
sterilisation. 

695- Nsw Contribution to the Commercial Sterilisation of Milk.— Goma c., in Rendi- 
conti del Reale hututo Lombt/do di Scienze e Lcttere, Senes II, Vol. ET, Ft. 1-2, pp. 135- 
140 Hifan, 1918. 

The sterilisation of milk has already passed through two successive 
phases of technical progress. The first succeeded in' preserving the milk 
from rapid and violent changes^ the second iwto- retarded and slow changes. 
By his present studies the author proves that if it be possible to say that 
this latter problem has been satisfactorily solved by means of improventents 
in tecimical methods, there, remains get a third, land perhaps final, obstacle 
to be overcome* This is the insidious change of sterilised milk which 
can be recognised only after the vessel has been opened and by heating. 
TMs change differs from the others in that it is often very difficult to ascer¬ 
tain the bacterial cause, so that mistakes may be made by attributing it 
to a purely chemical cause. 

It is caused by the **acid-rennet producing” bacteria proved by the 
author to be present in the cow’s udder, especi^y. under conditions of in 
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flammatioi;i, even when physiological, because the bacteria sunnve sterlisa- 
tion owing to protective coverings which form in the udder or during heating. 
^Moreover the milk may leave the uddei containing already enough of this 
rennet ” enzyme to undergo the insidious change in question by the sole 
effect of heating even if the organisms are largely dead or inactive. Finally 
this change differs from the others in that preventative measures cannot be 
adopted against it in the dairy ; they must be applied directly in the shippotir 
and on the dairy eow^. Methods must be used which will inhibit the abnormal 
development of the bacterial flora of the udder (careful and complete milk¬ 
ing, discarding of the first streams of milk, exclusion of all milk left strg- 
nant in the udder or from inflammed udders even under slight, temporary 
physiological conditions, etc.) and dairy cows should he selected according 
to the bacterial flora of the udder, as proposed by the author in a previous 
paper (i). If these principles, as has been the case with the previous ones, 
are adopted practically in the industry, the remaining difficulties attend¬ 
ing the sterilisation and preservation of either sterilised or condensed milk 
may be eliminated. 

696 - The Composition and Market Qualities of Butter when Com Silage is Fed with 
Cottonseed Meal. — palmer, S. and Crocketp, D. F., in the Journal of Dairy Science^ 
Voi. I, No. 3, pp. 235-245. Baltimore, September, 1917. 

One of the most important facts brought out in a recent bulletin (2) 
regarding the effects which the feeding of cottonseed products exerts upon 
the .composition and properties of butter, was the tendency for certain 
roughages to counteract in large measure the usual results which follow 
the use of cottonseed meal. Attention was directed particularly to the 
counteracting influence of corn silage, but a somewhat limited amount of 
data were presented by EckbES and Paemer with’ regard to the extent to 
which corn silage counteracts the peculiar market qualities of cottonseed 
meal butter, just described. As this phase of the question is of consider¬ 
able practical importance, a more extended study of this point was made 
by th^ writers and the results of their experiments are here presented. 

Twelve pure-bred cows were selected from the University herd and 
divided into two groups of six cows each. 

The general plan of the experinient, together with the average ration 
consumed by each group in each period, and the duration of each period is 
shown in Table I. 


(1) OoRLsri, C., Rend, R, 1 st. Lomb, Sc. 49,1916, 

(2) Ecexes, C. H, and Paiher, E- S. : Ejects of Feeding Cottonseed Products ontJie Compo¬ 
sition md Properties 01 Butter* Missouri'Agr. Exp. Sts^tiou Research Bulletin 27, pp. 44 »fi¬ 
gures 3, 1916. See R, July, 1917, No. 651. (^Ed.) 
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Tabi^B I. — Plan of experiment and average ration consumed in each period^ 


Period 

Date 

Group I. 


Group II. 


I 

Nov, 5 to Nov. 2^, 1916 

Silage 

lb. 29 

Silage 

lb, 28 



Hay (I) 

9 

Hay 

9 



Gra:n (c) 

8 

Grain 

9 

2 

Nov. 23 to Dec 15 

Silage 

29 

vSlJage 

18 



Hay 

9 

Hay 

7 



Grain 

6 

Cottonseed meal 

3 



Cottonseed meal 

3 



3 

Dec. 15,1916 to Jan. i, 1917 

Silage 

29 

Hay 

i 3 



Hay 

9 

Grain 




Grain 

4 . 

Cottonseed meal 

5 



Cottonseed meal 

5 



A 

Jan I to Jan, 21 

Silage 

29 ’’ 

Silage 

28 



Hay 

9 

Hay 

10 



Grain 

7 

Grain 

9 


(1) The haj' fed to both groups throughout the entire experiment was a mxtiure of eqiial 
paits alfalfa and timothy. 

(2) The grain fed to both groups throughout the entire experiment was a mixture of 
maize meal two parts, dist Uers grains o^e part, wheat bran one part. 

Results of experiment. 

Composition of butter, — An examination of the figures given for the 
analyses of the difiexent churnings of butter for moisture, fat, curd, ash and 
salt shows no difierences in the composition of the different samples of 
butter which can be attributed to the changes in the ration. 

Score of butter. — On examining the data concerning the market quality 
of the various samples of butter, as shown by the usual method of scoring, 
it is seen that all the samples of butter w'ere of good qualit3% the only 
defect from a commercial point of view being in flavour. Certain slight de¬ 
fects in body were noted in some cases but these were not sufficiently pro¬ 
nounced to lead to a deduction in the score. For example, the butter from 
three of the churnings of period 2 was characterized as hard and brittle ; 
similarly the body of both churnings of group I in period 3 was stated to be 
hard, although not objectionably so, while no note was made with regard to 
the body of either churning from group II in this period. With regard to 
the oily’flavour which frequently characterizes cottonseed meal butter, 
this was noticed only in the case of the two churnings from group I in 
period 3v 

, The results of these experiments on the market qualities of the butter 
may be, therefore, summarized as follows; 

1) Cottonseed meal, when fed in quantities of 3 to 5 pounds imparted 
a slight oily flavour and harder body to the butter, but these defects were 
not sufficiently pronounced to detract materially from the market value 
of the butter. 

2) The effects of the cottonseed meal feeding were fully as pronounced 
whep fed with maize silage, as when a mixture of alfalfa and timothy hay 
constituted the only roughage. 

l«»«] 
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Keeping quality of hutter, — Previous experiments have been uniform 
in showing that butter made when cottonseed meal forms a part of the 
ration retains its original flavour appreciably longer than when no cotton¬ 
seed meal is fed. The general result of the stud37^ was to conflrni the former 
results showing a superior keeping quality of butter made on a cottonseed 
meal ration over that made when the ration contains no cottonseed meal. 
The feeding of cottonseed meal materially retarded the rate of deteriora¬ 
tion of butter kept at 8^ to 12° C. This effect was secured w’^hen the cotton¬ 
seed meal was fed with maize silage as well as when it was fed with ha3*. 

Chemical and physical constants of hutter fat. — The results of the 
anabases of the butter fat are shown in Table II. 

* 

Table II. Chbmical and physical constants of hutter fat on different rations. 


Period 

Group 

Sapouidcatioti 

Value 

Rdchert-Meissl 

Number 

Iodine-Value 

Hubl 

Melting 

Point 

Standing-up 

Temperature 

1 

I 

234.9 

31.66 

28.10 

32.90 

34 

2 

I 

232.9 

30.95 

2y 01 

34.1S 

34-35 

3 

I 

233.4 

31.03 

28 88 

34 10 

33-36 

4 

I 

232.2 

29.63 

30 22 

33-03 

34 

I * 

II 

236.8 

33.27 

29.70 

32.38 

33 

2 

li.® 

229 2 

29 63 

34.69 

34.35 

34-35 

3 

IT 

227 ^A 

30.01 

34 42 

33.98 

35-36 

4 

II 

^ 232.5 

30.73 

32.11 

32.45 

33 


Abnormally high saponification and Reichert-Meissl values and an 
abnormally low iodine value are the striking features of the fat constants 
during liberal silage feeding. The melting point of the fat was increased 
slightly by the cottonseed meal in periods 2 and 3, and this effect was also 
noticed in the increased standing-up temperature of the butter. 

Very different results characterized the feeding of the cottonseed meal 
in periods 2 and 3 in the case of group II, in which the roughage was also 
changed to one of hay only. A marked depression of the saponification 
and Reichert-Meissl value and increasein the iodine value and melting poinf 
characterized the fat constants in these periods in comparison with the 
constants of the fat in the basal periods. The standing-up temperature of 
the butter^ was also increased. Such effects are characteristic of cotton¬ 
seed meal feeding when dry roughage is fed. 

One or two other features of the data in Table 2 may be mentioned. It 
is noticed that the fat constants of group II were not abnormal in. any of 
the periods, even in period 3 when 5 pounds of cottonseed meal were fed 
with a dry roughage of hay only. These results are probably due, in part 
at least, to the fact that the fat constants were already abnormal in the oppo¬ 
site direction from those which usually characterize cottonseed meal feed¬ 
ing, when the ration was changed to include the cottonseed meal. Another 
feature of the data was that no greater effects yrere secured when 5 pounds 
of meal wete fed to group II than when 's pounds were fed. 

Very great difficulty is also experienced in attempting to explain why 
the addition of cottonseed meal to a ration containing of a liberal portion^ 
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of silage fails to affect any of the fat constants except the melting point 
of the butter fat. The results of the present experiment on the chemical 
and physical constants of butter fat may be summarized as follows : — 

The liberal use of maize silage in a ration counteracted all the effects 
which 5 pounds of cottonseed meal usually exert upon the chemical con¬ 
stants of butter fat in that the addition of the cottonseed meal to a ration 
containing a liberal amount of maize silage was without effect upon the 
fat constants. 

697 - The Determination of Fat in Certain Milk Products. — Pi^ncis, c. e:. and Morgan, 

* D. O., in the Oklahoma Agricidtuya and Mechanical College^ Agricultural Experiment 

Station Bulletin No, 114, pp. 1-4. StiUwater, Oklahoma, April, 1917* 

A method for determining fat, including treatment of the samples, in 
such dairy products as ice cream* (requiring 14 % fat content by law), 
evaporated milk, malted milk, dried skim-milk and similar milk products, 
is described. The procedure is similar to that followed w^hen using the 
Babcock test, but in place of sulphuric acid, mixtures of glacial acetic, 
sulphuric and nitric acids are prescribed. The fat is separated and read 
in a Babcock bottle. 

698 - WoolStudies.—Washing Sheep Beford Shearing; Timeof Shearing.—H ammond^ 
* ^.NT,,int\ioOhio AgricuUuta Experiment Station Bulletin No. 294. pp^ 309-323. Wooster, 

Ohio, April, 1917. 

This experiment was undertaken for the purpose of securing data on 
the following points i}The influence of washing sheep on the yield of 
grease and of scoured wool and on the rate of gain made by the sheep; and 2} 
the influence of the time of shearing on the yields of grease and scoured 
wool and on the rate of gain made'by the sheep. 

Plan of the Experiment. — One hundred lambs, practically purebred 
Merinos, born in 1910, were divided into four lots as nearly alike as possible 
with respect to Sex, weight and conformation. The experiment extended 
over a little-more than 2 years, so that during its progress three chps of wool 
„ were removed. 

The treatment of the lots with respect to washing and time of shearing 
was as follows 

Lot 1 : Washed; shota about April 12. 

Lot 2: Uawashedshorn about April 12. 

Lot 3: Washed; shorn about June i. 

IM 4: Unwashed; shorn about June i. 

Washing and shearing. The sheep were washed by hand in a stream 7 to 
10 days before shearing with power-driven clippers. 

Scoring tMwooL — The scouring was done by the emulsion process^ 
laiMlar to that used conimercially* The wool was put through three scouring 
floors containing poteh, soap and potassium carbonate of gradually di* 
h^:pishi^g strength, and fi nally through a rinse of dear warm water. The 
wool ,was dried to a constant weight at a temperature of 150^ F. both before 
and after sco|3ring to overcome any <Merences in moisture content. 

^ ^ , From die presteted it appears that the washed sheep produced 
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1.49 pounds less grease wool pet head when shorn April 12, and 2.64 pounds 
less per head w^hen shorn June i, than did unwashed sheep shorn on the 
same dates. Washing the sheep had practically no effect on the amount of 
scoured wool produced or on the rate of gain made by the sheep. 

^ Wool shorn June i, both washed and unwashed shrank more in scouring 
than did wool shorn April 12. 

The results of this experiment also indicate that, in many cases at least, 
not sufficient premium is paid for washed wool to cover the cost of washing 
and for the loss in weight of the wool. 

Since washing sheep does not improve the quality of the wool fibre 
and does not diminish the cost of scouring, the practice is not beneficial 
to the manufacturer. 

Washed sheep shorn April 12 prodttced more grease wool than did 
washed sheep shorn June i, while unwashed sheep shorn April 12 produced 
less grease wool than did unwashed sheep shorn June i. This indicates that 
between these two dates there was an increase in weight of fleece due to the 
accumulation of a greater proportion of yolk or other foreign matter in the 
wool. Sheep shorn April 12, both washed and unwashed produced slightly 
more scoured wool than did sheep shorn J une i. Sheep shorn April 12 made 
slightly greater gains than did sheep shorn June i. 

699 - The Indian Hide and Leather Trade. — eedgard hesjry (Eate President, Upper 
India Cliamber of Commerce), in the Journal of the Royal Society of Arts, Vol. EXVI, 
No. 3407, pp. 274-282. London, March 8, 1918. 

The quality of the hides from Indian cattle is not so good as that from 
Argentine cattle, for, while Argentine cattle do no work, the Indian oxen are 
used for agricultural purposes. Moreover, on the Argentine, branding is 
used as a means of identificafion only, in India it is commonly adopted as a 
cure for various ailments. Fortunately the cows and female buffaloes* 
are rarely worked, so that their hides are generally in good conditions and 
are even superior to those of Argentine cows. In England the hide of a 
slaughtered animal is worth in normal times from to Yio^f its total value, 
in India, it is worth % the value of the animal. For this reason, when 
there is a large demand for hides, the cattle are often slaughtered for the 
value of their hides alone. • The Indian hide trade is of great importance, 
coming fifth in the value of exports, even preceding tea. 

Ithas been shown that as a result of the increased consumption of meat 
throughout the world since the war, a great shortage of hides and leather 
is to be anticipated in the future. It is estimated that the world's meat- 
producing animals have decreased as follows ;— cattle, 28 080 000 head; 
sheep, 54 506 000 head; hogs, 32 425000 head; or a total of 115005 000 head. 
Before the war the world's supply of hides was barely sufficient, and prices 
were steadily rising. The above figures show, that after the war there will 
be a serious shortage of this product. 

In those parts of India where the climate is dry the hides are simply 
cleaned and dried in the sun ot shade, l^fore baling they are dipped in 
arsenic solution and again dried.. This is considered the best method. Iff tte 
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damp climate of Bengal and during the rainy season in other provinces, 
drying is difficult, and the hides are usually salted. This system does not 
always give satisfactory results. Arsenicated hides are sold by weight, 
salted hides by the piece after selection and classification. 

The hides are divided into various classes as follows : 

I) “ Comniissariats ” ; these are the best quality hides. The name was 
derived from the C branded on the neck of cattle bought by the Indian Go¬ 
vernment to be fed well for about three months and then slaughtered to 
supply the army with meat. Although this practice has long ceased the 
term remains and indicates the highest grade of hide; 

2 ) Slaughtered ”, a term applied to the hides of animals which 
have been slaughtered to distinguish them from those which have died 
naturally ; they are the second grade ; 

3) “ Deads ”, the third grade ; . 

4) ” Rejections ”, the lowest grade. 

These terms are still in use on the .chief markets of India. 

There are several varieties of goatskins in India. The best, known as 
' * Patnas ”, are from the province of Behar, and are excellent for making glace 
kid. Further east, in Dinagepore, Bengal, and Eastern Bengal, the skins 
are larger and heavier in grain and texture but still suitable for glace kid. 
In the United Provinces and Rajputana the skins are also larger and coarser 
than Patnas ”, and only the lighter ones can be used for glace kid ; the 
heavier ones are suitable for ” Moroccos ”, but, unfortunately, often have 
many holes. In the Punjab the goatskins, known as ” Amritsars ”, are 
large, strong and heavy, well adapted to upholstery. In the south Hydera- 
had and Deccani skins are of fair quality and are bought by the Madras 
tanners. » 

Before the war 3 million cow, ox and calf hides were tanned in India and 
exported annually. At the present time this figure is doubled. The tann¬ 
ing industry is of great importance in India and its further expansion is 
to be anticipated. 

The tanning process resembles that which was used in England before 
the introduction of labour-saving devices. Eabouris plentiful in India, and 
the native tanners still adopt the primitive methods. In Madras and Bom¬ 
bay the tanning material used is the bark of Cassia auriculata, which grows 
in the jungle ; it is a shrub which grows to a height of from 6 to 8 ft., the 
shoots of which are cut every three or four years. It is an excellent tanning 
material, making the skins soft and pliable. The hides ate often only 
partially tanned, so that the European currier has to complete the process, 
often improving the material thereby. At Cawnpore in the United Provinces 
there are some large tanneries equipped with modern machinery. The first 
of these factories was erected 40 years ago by the Indian Government and, 
in normal times, supplied the leather required by the different branches of 
the army. The chief tanning nmterials used at Cawnpore are Acacia ara- 
Mca and TcrminMia Chcbula. The former, which is found over a wide area, 
is not ripe for cutting till ten or hwrelve years oldt Up to the present these 
plants have not been systematically cultivated. In view of the increasing 
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demand for tanning material the Indian Forest Department should attempt 
to produce an ample suppty of tanning bark, which will be very necessary 
in the future, but should not be left to private enterprise. 

In addition to the commercial centres mentioned there are still in the 
villages primitive tanneries for supplying local requirements. Chrome tann¬ 
ing, though adopted only to a limited extent, could be greatly deve¬ 
loped. 

With reference to the export of goatskins, before the war India exported 
annually 20 million raw skins and 7 500 000 tanned skins The United 
Kingdom purchased most of the tanned skins, about half of which were 
reexported to the continent, and about a third of the remainder to 
America. 

Of the raw skins, 75 % were exported to America, 10 % to England, 
7 % to France, 5 % to Holland and Belgiuni/and an insignificant quantity 
to Germany. Since the war America takes 88.5 % and English imports 
have dropped to 8 %. 

Previous to the w^ar 2 200 000 raw sheepskins and about 9 000 000 tanned 
ones were exported. America took 87 % of the raw skins in 1913-1914, 
and 96,5 % in 1915-1916. Of the tanned sheepskins, the United Kingdom 
imported 58.9 % in 1913-1914 and 64 % in 1915-1916, the United vStates 
20.9 % in 1913-1914 and 19.8 % in 1915-1916; Japan 15 % in 1913-1914 
and II. 8 % in 1915-1916. • • 

About 160 000 tanned buffalo hides were exported to England. Of the 
2000000 raw hides one half went‘to Germany,, one third to the United 
vStates, and the remainder was distributed between the United. Kingdom, 
Holland and Italy. The export of ox and cow hides reached about ii million 
pieces, 3 million of which were tanned ; the tanned hides went to England 
and the raw hides to the Continent. 

’ Figures for the shipments of raw ox and cow hides to Europe and Ame¬ 
rica are given in a table covering the period from 1872 to 1915. 


700 - The Cold-Storage Plant of Lyndiane, Senegal— Motjssu, in Comptcs rmdus 
Seances de VAcadenm d^AmoulHre de France, Vcl. IV, No, la, pp. 304-400. Paris, 
March 27, 1917. 

The author reviews a study by M. J. DerR]| who is in charge cf the 
sanitary inspection of the plant of Ujndiane in West Africa. The instal¬ 
lation of the Eyndiane plant in Senegal has made possible the exploitation 
of one of the principal natural resources, hitherto unused but sure to 
prove of increasing importance as a result of the abundant livestock and 
immense pasture lands. 

To fulfill the requirements of the home country it has been necessaxy 
to make use of herds not only from Senegal but also from the wholeof French 
West Africa. The oxen slaughtered at Eyndiane in 1916 came from Senegal, 
Niger, Mauritania and Guinea t these -districts are in order of impor- 
tance. , , , - 

The livestock of different breeds from these districts, which form ,ah 
immense stretch of land, is not all equally suitable for slaughtering, ’Owing 
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to its extensive breeding and the position of its plant near the centres of 
production SenegaVhoMs the first place for quality of nieat. The oxen of 
the Zebu breed (‘‘peuhle” variety) of the Senegalese provinces of Cayar, 
Bad and Sine Saloum, give a much higher yield that all the other cattle' 
slaughtered, no matter where they come from. 

Upper Senegal-Niget is the reservoir of Senegal for cattle ; 4 238 oxen 
from the Soudan, Macina, or the north of the Niger bend were slaughtered 
at Uyndiane in the year 1916. 

Unfortunately the remoteness of the*breeding centres necessitates 
long journeys which cause the animals to lose fiesh and thus decrease the 
3ield, for the average weight of the stock from this district is only 596 lb. 
The average weight of the animals from Mauritania is 583 lb., with a yield 
of barely 45%. French Guinea, a remarkable breeding’centre, supplies 
cattle with an average weight of 506 lb. with a 47 % yield. 

During 1916 the plant bought 27 350 oxen with an average weight of 
537 lb. giving, when killed, a 46 % yield. This meat is exported to France 
in frozen quarters or as preserved,-seasoned beef. 

The Uyndiane installation can slaughter 200 oxen in 24 hours; this 
figure was reached in December and January, but has dropped to no on ac¬ 
count of irregular‘delivery. The plant, originally built for freezing meat 
only, has five freezing rooms of a capacity of 200 metric tons, and five sto- 
age rooms, of a capacity of 300 metric tons. From May i to December 31, 
1916, 13 rgS quarters weighing 777 metric tons were delivered, and at 
the present time the storage rooms are full. The offal (heart, liver, brain, 
tongue, kidney) are also frozen, padded in 100 lb. cases and sent to France. 
The suet, intestines and bones are treated in a separate establishment. Dur¬ 
ing the year 1916, 130 154 lb, of commercial suet and 5 665 lb. of edible 
fat were sold. The hides are treated with special care and, owing to 
the proximity of salt water, their preservation is assured until they are uti¬ 
lised in France. 

It is estimated that the Dyndiane plant could deal with 30 000 cattle 
annually, and perhaps more. . Besides the cattle, of which there are more 
than 5 million, there are other resources which could be profitably exploit¬ 
ed. Experiments in pig-breeding are now being carried out at Sin 4 -Sa- 
loum, and are likely to give good results. Already a rapid production of 
as much as 3 000 head a year seems likely. The variety used is related to 
the Spanish breed. It is very prolific and breeding will probably increase 
with yet greater rapidity since the cultivation of manioc has spread 
throughout the villages. There are very few sheep in Senegal and they are 
kept by the natives for their own food. Those in Mauritania and Macina 
are too far alway from Dyudiane to be delivered in a sufficiently good con¬ 
dition. , ' 

Breeding, if well carried out, cannot fail to increase and improve 
rajidly, brining to the colony an unhoped for income and to the home coun- 
a great simplification of the serious economic problem of its meat 
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701 - Enzyme Activity at the Temperatures Maintained in Cold-Stores.— Blanchet, a,^ 

in Le Fvoid^ Year V, Vol; V, No. i, pp. 6-9. Paris, Janiiary-lMarch, 1917. 

The investigations carried out by the author in 1913-1914 aimed at 
estimating the activity of ceitain enzymes at temperatures slightly below 
o^C., generally used in the cold-storage establishments for storing products 
in which the action of such enzymes or others of the same group may occur. 

He studied a lipase to ascertain its action at temperatures correspond¬ 
ing to those used in preserving butter and other fats. The enzyme examined 
was one existing in the cytoplasm of castor-oil seeds, which is the one best 
tnown at the present time ; it was the object of a remarkable study by 
M. NiCiyOUX. The castor oil seeds were crushed in a mortar and then mixed 
with castor oil. The mixture was then acidified with acetic acid. The oil, 
seeds, and acetic acid were previously cooled during 24 hours in c6ld rooms. 

The acidity was estimated with normal soda after the alcohol reaction 
had ceased. The activity of the lipase at laboratory temperature (ly^C.) 
was also tested. 

The results show definitely that, even at — 50 C, the lipase is sufficient 
ly active to cause a fairly rapid saponification of the fats. There is, 
therefore, no reason why a certain number of the changes fats undergo 
while in cold-storage should not be attributed to the action of enzymes of 
this same group. 

The fact that the good keeping of butter is in inverse ratio to the acid¬ 
ity of the cream at the time of churning confirms this hypothesis, for the 
action of lipases is generally favomred' by a certain acidity. This was con¬ 
firmed by the enzyme studied by the author as well as by the sero-lipase. 

702 - Preserving Fish without Ice. — Abstmct from the Bulletin mensuel de la Chambfc de 
, Commerce franpaise de New York, in Le Froid, Year V, Vol. V, No. 4, pp. 157-159. Paris, 

October-December, 1917. 

In British Colombia and in-Bngland a new method has been adopted for 
keeping fresh fish. As ice is no longer necessary the fish can be sold cheap¬ 
er because the expense incurred thijjugh the ice is done away witE The 
fish keeps its flavour perfectly, and the method may be applied to either 
fresh or smoked fish, and even to meat. 

The whole procedure lasts only three hours. The fish is first placed 
in a cooling tank containing water at a low temperature. After half ati^ 
hour the latent heat of the fish has completely disappeared. The fish is 
then placed in a tank containing sea water or fresh water to which salt has 
been added. To prevent the water from freezing it is stirred by a pump 
which sends it into a pipe in which it passes through a filter filled witb 
willow charcoal which kills all bacteria and then passes out again. The 
extremely cold temperature of the salt solution closes the pores of the skin 
of the fish, prevents saturation and acts on the exterior as a disinfectant. 
At the end of three hours the fish is taken out and has the appearance of 
fresh fish. There is no danger of its going bad for xo days and it may 
be kept for months in a cold room. A plant has been set up in Fortuga- 
for preserving fresh fish by this method. According to the BngHsh engine 
eers who installed the plant the fish keeps fresh and in excellent condition 
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for about 15 days, even at a variable temperature. The flavour is that of 
fresh fish. It does not go soft like fish kept in ice, and may be smoked 
after having been treated. The method is highly recommended by the 
inspector of the Dominion fisheries. 

M. A. CUGXY, Director of the Marine Station of Boulogne-sur-Mer, 
France, believes the method to be of the greatest value. It includes two 
independent parts, the first of which appears the more original, and may be 
called pre-refrigeration. It is always advisable to wash fish before any 
freezing procedure, and it vrould be excellent to wash it in very cold wa¬ 
ter which would bring it to a temperature of about o^C. This is an import¬ 
ant improvement on the expensive and defective method of covering it 
with ice or laying it out in cold and relatively large stores for a period of 
time which must of necessity be very long. Pre-refrigeration by thorough 
washing in very cold water could be carried out advantageously in-fish¬ 
ing boats. It might be of great importance in the mixed installations, pro¬ 
posed by M. CciCrNY for fishing boats (i) in which the use of ice plays its 
essential part. 

The second part of the method consists in freezing the fish previously 
cooled to o^C. This second stage may be attained by the use of ice, dry cold 
or, as the author proposes, soaking in cold brine. 

703 - The Supply of Canned Salmon in the United States. — brand, c., j., in I/, 
DipartmM of Agriculture^ Opce of the SecretarVt Circular No. 98, pp. i-i6.'Washington* 

, D. C., Bebmary 28,1918. 

Commercial stocks of canned salmon in the United States on August 
31, X917, amounted to approximately 310 000 000 pounds. Four-ninths of 
these stocks were located in the State of Washington. 

Nearly three-fifths of the total stocks reporte 4 were held by canners of 
sea food. The stocks of these concerns were practically all reported from the 
states of Washington, Oregon and California, the canners in the first 
named state^ reporting more,than three-fourths of these holdings. 

Ong-eigfith of the total commercial stocks was held in storage ware¬ 
houses. As in the case of stocks of mnners, those in storage were again 
chiefly located in the state of Washington, this state reporting two-thirds of 
these stocks. The wholesale stocks, which constituted more than one-sixth 
of the total commercial stocks, were fairly well distributed in proportion to 
population. The 'stocks of retail dealers which constituted about one-eighth 
of the total, appear to bear a less close relation to population, the stocks 
of some of the Southern States being relatively small., 

The results of the survey indicate further that the stocks of canned sal¬ 
mon in hand on August 31,1917, were 18.3 per cent larger than those repott¬ 
ed for August 31, 1916. The stocks-of canners of sea food showed a marked 
increase, this increase being only partially offset by decreases in the stocks 
held in storage warehouses and by wholesalers. The slocks of retailers 
were practically equal in amount on the two dates. 

This, Buhettn gives detailed info^rmation concerning the extent and the 
distribution of the supply of canned salmon on the date of the survey. 

^ it} ^ ^ du FfoU, Toulouse, 191a, Vol. I,. 
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704 - Myxomyeetes and Fungi of Ceylon. — petch, t., in Department of Airicuitwe, oenbeai. 

Ceylon, Anmls of the Royal Botanic Gwdens^ Perademya, Vol. VI, Pt, 3, pp, 195-256* 

Colombo-I^ondou, June, 1917. 

The list includes 6 myxomycetes and 2§5 fungi collected and identified 
in the island during the last few years. Oidium spp. has also been reported 
on 27 different plant hosts. Notes have previously been published on some 
of the species enumerated. 

Among^the fungi are described as new to science, 46 basidiomycetes 
(20 hymenomycetes, 2 g|ptercmycetes, 24 uredinaceae), 18 ascomycetes (all 
belonging to the pyrenomycetes), 52 deuteromycetes (14 representatives of 
the ordre Sphaeyopsidale$, 7 of the order Melanconides, 31 of the order 
Hyphales. 

Ther^ are very numerou,s species of fungi either new or already noted, 
which were found on cultivated plants or on those useful to man in some 
way or other. 

705 - New Japanese Fungi (i). — Tanaka Tyozaburo, b Mycoio - iia , voi. x,Ko. 2,pp.86-92, 

l^ancaster, Pa., March, 1918. ' 

In this, the fourth paper on the subject, are given in English the descrip¬ 
tions originally published by various authors in Japanese, of the follow¬ 
ing species new to science. 

1) Botfytk Liliomm Y, Fujikuro,‘n. sp. {published in May, 1914) ; 
found on Lilium longiflorum-at the Experiment Farm of Formosa (Taika- 
zeiho, Taihokuch 5 ) among plants from Euchu Island. The fungus attacks 
especially the leaves, on which form small spots about i mm. in diameter 
which soon cover the whole leaf, causing the total decay of the host plant; the 
fructifications of the fungus appear on the decayed part of the plants as 
a fine, powdery fur. 

2) Phyllosticta {Phomac) kuwacoh K JBlara, n. sp. (May 1917) on living 
leaves, shoots and twigs of Moms alba, at Mno (Gifu-ken) and neighbouring 

(i) See i?., Jan., 1^18, No. i8«. {Ed,) 
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prefectures The parasite causes the formation of leaf spots which gradually 
dry up ; the leaves tear in dry weather and rot in wet weather. If the spots 
appear on the edges of the leaves semi-circular holes are often formed. Ad¬ 
jacent spots coalesce, forming irregular spots which often cover a large area 
of the leaf and cause the -whole blade to decay. Young twigs are also 
attached, turn brownish, and die, sho-wing on the surface minute black pus¬ 
tules. Hard twigs when attacked have reddish spots which turn blackish 
after and sink considerably below the surface; they are rough and cracked. 
The disease causes the death of the upper part of the twig. The new Ja¬ 
panese name of the disease is'' Kuwa no Rinmonbyd ’’ (circle blotch of mul¬ 
berry). Considerable damage is done every year. 

3) Septobasidium Acaciae Sawada, n. sp (November, 1911) on truuks 
•and twigs of Acacia Richii. The typical locality is Taikoku-ch6 Shakuko 
(Formosa). The fungus has been observed on the euphorbia GlocMdion 
ohovatmn on the Experimental Farm of the Agricultural Station of Formosa 
and on Citrus sp. at Taihoku-ch6 Kiirun; later (February, 1915) > Sawada 
reported this fungus in Formosa on Pruns Persica, P, salicina, Thea sz- 
mnsis, SaUxglandulosavei.x.WarburgiiQ.tiA Melia AzedaracL .The attack 
■of the fungus is closely relatedifco that of certain scale insects and in many 
oases the dead insects are found surrounded by mycelial strands. The fun¬ 
gus sometimes* Mils Acacia trees ; to control it a 30-50 % wood-ash solu¬ 
tion is recommended. 

4) Cercospora Pini^densiflorm Hori and Nambu, n. sp. (May, 1917) on 
the leaves of young Pinus densiflera, in the nurserj^of Makago, in the south 
of Kyushu Island. A great many young plants, mostly two years old, 
were fatally attacked. According to the reports the disease seems to be 
limited to the above mentioned locality, but it seems likely to prove seriotts 
unless controlled by treating seedlings with Bordeaux mixture. « 

5) Helicobasidium Tmiakae Miyabe. This species, also given as Siypi- 
nella Tmahae Myabe and Septobasidium sp. is very common in Japan on 
the trunks and branches of Morus, Salix^ Vitis, Juglans, Zanthoxylum, 
Prunus Mume, P, dmmrium (==P. paniculata), P, salicina, P. Arm$niaca 
war. An$u, Pyrus Mains, P. sinensis, Ribes Grossnlaria, Kerria japonica, 
Thea sinensis, Paulownia tomentosa, Firmiana plaianifoUa Sterculia 
platmifolia) and PiUosporum uniulaium; most Japanese'authors who have 
described this species have confused it with Septobasidium pedicellatum 
(Schw.) but the real Sept, pedicillainm was first discovered by Sawada in 
Formosa, where Helic. TanaJsae does not appear to exist; Sept, pedicellatum 
appears to attack the mulberry only and also to differ in certain morpholo¬ 
gical characteristics. 

6} Notkapatella mofieola I. Miyake n. sp.^ (Dec., 1916) on twigs of Morns 
<dba; typical locality, Iwate-Ken, Morioka-sfd. 

^ 7) JjsUdma Mori R. Hara n. sp. (May, 1917) on trunks of Morus alba; 
locality, Mino (Gifu-lfen prefecture), liwakami-mura, ^ . 

As regards Vaha Pmlowniae Miyabe and Hemmi, the kuthor points 
"Out that, besides the Japanese description recently ^translated by him into 
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English (i), two other description so the fungus have been published b}" 
Dr. Hemmi, one of the discoverers of the species; all three descriptions are 
marked n. sp. The first article, published with the original description of 
the fungus (in English) appeared on July 31, 1916; it contains a full 
account in Japanese of the disease caused by the fungus, and compares it 
with other similar diseases. The third and last of these articles was 
published in English on September 20,1916; it also describes V. Paidowniae 
in English. Dr. Hemmi notes that the fungus was first collected in Aomori- 
ken (N. Honshu), in August, 1913, by T. Naelvmura and reported as a 
serious disease of the “ kiri ” tree. All three articles are important as 
they throw light on a very destructive disease of Pmlownia in Japan, 
a disease analogous to chestnut blight in America, both in its "Swift 
destructive action and in the loss it causes of timber much yalued for 
cabinet-making. 

706 - Fungi of the Philippine Islands (2). — saccardo, p. a., in i}itAuiddVAccademia 
V&mto-Trentino-Istnana, Vol. X, pp. 57-94, Fig. Padua, 19^. 

In the present fourth contribution to the mycological flora of the 
Philippines, the author lists 149.fungi collected and communicated as 
previously by Prof. C. E. Baker. 

Almost all the species enumerated come from Ducon Island and princi¬ 
pally from the region of Los Bassos and Mount Maquiling (1098 metres 
high). . ^ • 

Pour genera and 109 species, the latter belonging chiefly to the Deuto- 
romycetes, are described as new to science. 

707 - The Resistance of Plants to Diseases and Pesfci, in Relation to the Acidity of the 

Sap, — See No. 530 of this Revim. 

708 - Patents for the Control 0! {Diseases and Pests of Plants. --- See No. 683 of this 

Review.. 

709 - Principal Diseases of Vegetables in Ontario, Canada. — howitt. j. e. and jones, 

D. H., in' Oiitano Dipartmen!i of A^muUure, Ontario Ap’iculiural College Bulletin 2 5B, 
pp. 48 -f Figs. Toronto, Ont., 1918. 

This bulletin aims at suppl3ting growers with the information neces¬ 
sary for the identification o1 the most common bacterial and fungoid diseases. 
The most ef&cient remedies are also given. 

A list is given of the diseases attacking asparagus, dwarf beans, beet, 
cabbages, cauhflower, carrot, celery, maize, cucumber, lettuce, melon, onion, 
ea, potato, pumpkin, tomato* 2.nd turnip. 

710- Lettuce Drop, Caused hY Sclerotiaium Uberlana, in Florida U. S. A. — 

See this 'Reviewi May 1918, No. 583. 


(1) See R. Oct., 1917, No. 965 (Ed.) 

(2) SeeB., Sept. 1915, N» 976 and E.,May 1918, N« 587. (Ed.) 
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772 WEEDS — INJURIOUS INSECTS — GENERAL 

711 - Obsefvations on the Parasitism of the Ascomycete, Ustulina vulgaris^ in 
Prance. — Patouillard, in the Bulletin dela Societe de Pathologic vf^Hale de France^ 
Vol. IV, Pt. 2, p. 100. Paris, 1917. 

^his fungus, well known as a saprophyte, appears to have caused the 
death of two lime trees in Ain, by attacking them at the base at the ground- 
level. The two trunks were covered for a height of 8 or 12 in. with a con 
tinuous layer of fungus, save for a width of 4 in. which remained unattacked. 

The wood was completely invaded by the mycelium and had become 
soft up to the centre of the trees, so that a simple gust of wind sufficed to 
blow them down. This Ustulina is very common on old stumps near by, 
both in its aecidial* and conidial forms but always as a saprophyte. In 
the Qjresent case it is clearly a parasite. 

WEEDS AXD PARASITIC FLOWERING PLANTS. 

712 - The Worst Weeds in Cereal Crops, in Indiana, U. S. A. — See nc 639 of this Review, 

713 - The Destruction-of Weeds by Sodium Bisulphate. — Femiie dHnformations du 
MtnisUre de V Agriculture, Year XXIII, No. 8, p. 8. Paris, 1918. 

Experiments have been undertaken in France with the object of de¬ 
stroying weeds among cereaPcrops by means of sodium bisnlphate. 

It was found that suitable proportions to use were:—about 80 gall, per 
acre of a 45 % sodium bisulphate solution (99 lb. of bisulphate dissolved in 
22 gall, of water), or 360 lb. of bisulphate per acre to be treated. 

Sodium bisulphate is much easier to use and requires fewer precautions 
than sulphuric atid, which is so often used for the same purpose. , 

The bisulphate is produced in large quantities by powder-works wffiich 
supply fainiers with 5 or 10 Ion truck loads at 9 34 220 lb. free on 

rail, put up in wooden tubs provided by the buyer. ^ 

The following powder-works can supply the bisulphate: Angoul^me, 
Bergerac, Toulouse, Saint-Chamas, Saint-Fons, Moulin-Blanc, Vonges. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

714 - HymenopteraParasitic on Injurious Insects, in Sftuxhera Brazil — BR^a?HEs, j., 
in the Anaks de la Sociedad Rural Argentina, YearLUI, Vol. Ln,No. pp, 7-11 -j- 2 Fig. 
Buenos Ayres, 1918. 

Dr. A. Rofina has sent from Pelotas (Rio Grande do Sul) to the Biological 
Institute of the “ Sociedad Rural Argentina 6 hymenoptera parasitic on 
insects and representing i genus and 5 species new to Science, which 
are described by the author. These hymenoptera are given below, 

i) Lytopihs fuelanocephahs n. sp., parasitic on an undetermined 
lepidopterous larva injuiious to lucerne (pos^bly CoUas Icsbia). 

2} Aphiims hmsiiiensis n. sp,, parasitic on aphids. 

3) Eeptasmicra u. sp., possibly parasitic on Oiceiicm, 

4) Heterok^ipm ronmi ,n, gen. and n, sp., parasitic on the larva of 

an unidentiied ‘ ‘ ' 

3} Permocmirm argentinae Crawt. var. caridei Brahes (1). 

6 ) TdrmtkMs isis n. sp., possibly parasitic on Oiceiicus. 

, ii) E., Octohet 1917, No.'981, {Rd,) 
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715 - DIciyothrips aegyptiacus, a Thysatiopteron Injurious to the «Black 

Morocco” Variety of Vine, in Cyrenalca. — ^on, v , in VA^ncMuya caiomau, 

Year XI, 2nd Half-Year, No. 6, pp. 394-397 2 Plale'^. Florence, 1917. 

At Puehat and in other vineyards in the neighbourhood of Bengasi, the 
author found, during 1916 and 1917, that Dictyothrips aegyptiacimi (Mar- 
chal) Del Guercio was present almost exclusively on the “ Black Mo¬ 
rocco ” variety of vine (“ ribier ” in French, ‘‘uva damascena” in Italian) 
somewhat suffering from drought and grown on a trellis and kept low. 

This Liny thysanopteron not only soils the foliage with its excreta which 
appear as scattered groups of small black points, but also pierces the leaf 
blade, causing the formation of discoloured areas of varying size, and even¬ 
tually the drying-up of the leaves themselves. 

The morphological description of the various stages of development of 
the insect is followed by notes on its biology. 

716 - Lonchaea aristella, a Dipteron Injurious to the Fig Tree and the Wild Fig Tree 

in Italy (i). —I S.'iVASTANO, It,, in Anmh della R. Staztone di Agncoliwa e Fmtticolima, 

Acirecle, VoL IV, pp. 113-146 -f 2 PI. Acireale, 1917. — II Silvestri, F., in BolleiUno del 

Laboratono di Zoologta generale e agrariadellaR, Scuolasiipcnoyed'AgricolHmmPorUci, 

Vol. XII, pp. 123-146 -f- 19 Figs. Portici, 1917. 

Savastano, who was the first (in 1915) to report the presence of Lon" 
chaea aristella Beck ('* mosca nera del fico ”, black fig fly) in Italy, has con¬ 
tinued his studies on this dipteron, injurious to the fig tree in the Sorrento . 
peninsula, and especially in Vico Equense. 

SinvESTRi made observations in the neighbourhood of Portici, near 
Naples, and in Cilento, and examined-specimens of the insect from various 
Italian localities and other districts bordering on the Mediterranean (pro¬ 
vince of Porto Maurizio, Perugia, Caserta, Benevento, Bari, Eecce, Cosenza, 
Catania, Trapani, Palermo, Sassari, and Portugal, Spain, Corfu, Tripoli, 
Algeria). He recognised that the fly is a parasite which does much 
damage to the wild and the ordinary fig trees. 

Both authors give much information on the biology and habits of the 
insect of which SmVESTRi gives a detailed morphological descriptioti. 

The only varieties of fig tree attacked are those the fruit of which iave 
large scales arranged almost horizontally, not short and converging towards 
the interior of the eye. Among the cultivated varieties thost attacked are, 
in the province of Naples, troiano ” and '‘natalino”; in Cilento, ”pas- 
carolo ” and “ fico a tre produzioni ”; in Sicily, biancolillo ” and other 
white and* black varieties.. 

Of the wild fig-trees, which, according to SinvESTRi is the fly's favourite 
plant host, the varieties with an elongated, oval receptable, well-developed 
cavity and horizontal scales, are the best suited to the development of the 
insect. 

The enemies of the insect mentioned by Savastano include ants, 
the coleopteron Sinoxylon sexdeniatum Oliv., the becafico and the finch. 
From’ pupae of Lonchaea, collected at Portici and Resina, SinvESTKi ob- 
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(i)SeeJS. July, 1915, No. 777- 
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tained specimens of a chalcid hymenopteron, Pachyneuron vindemmiae- 
(!Rond.), whicli however, is of little or no importance in controlling the insect. 

As regards artificial means of control, besides collecting and destroying 
the ripe and tinripe receptacles which have fallen, the cultivation of the va¬ 
rieties most attacked should be given up, or at least limited. The wild- 
fig, unless absolutely necessary to ripen the receptacles of varieties of real 
economic importance, should not be cultivated. Where caprification is 
necessary only those varieties of wild fig shduld be used the receptacle of 
which has short scales converging towards th^ interior of the eye. 

According to Savastano, too great cultural care should be avoided, 
especially excessive fertilising with farm-yard manure, because this causes 
a greater separation of the scales, thus facilitating attack by the insect. 

The practice of “ touching ”, adopted in the province of Naples, by 
which a drop of olive oil is placed in the eye in August to hasten ripening; 
is an indirect means of defence against the fly ; the eye contracts, the scales 
do not open, and the oil penetrates the interstices, so that the insect cannot 
deposit its eggs in the fruit. 

> 

717 - CoryibucsL spinulosa Gibson, aNew Lace-bug on Wild Cherry in New Jersey. 

— Dickerson R. I#, and Weiss, H. B., in Entomological News^ VoL XXIX, No. 4, 
pp. 121-125 + I Plate. PhiladeipMa, April, 1918. 

This paper gives a morphological and biological description of Cory- 
* thucka spinulosa Gibson, first observed towards the end of the summer of 
1916 feeding on leaves of wild cherry {Prunus serotina) at Jamesburg, New 
Jersey.. So far this species has only been found in that locality. 

718 - Insects Injurious to Forest Trees in Sweden in 1916. — Traoarbh, ivae, in 

Year V, Ft. i, pp. 10-20 -f- 5 Figs.; Pt. 2, pp. 45-62 -f- 8 Hgs. StockKolm, 1918. 

The paper contains a list of the insects injurious to forest trees 
reported in Sweden in 1916, together with notes on their distribution 
throughout the kingdom, especially from the point of view of local climatic 
conditions. 

Jp$ typographus T. (" Granbark borren ”) and Pityogenes chalcogra- 
phus L. {** Sextandade Barkborren ”). The province of Hamosand was 
the duef centre of attack; here the insects were reported from nearly all the 
forests {70 Then came, Mellersta Norrland, Gavle, Dala, and Ostra^ 
with 50 %.^ No damage, however, was reported from Ovre Nprrbotten 
or the province of Skellefted, but in Nedre Norrbotten, tJm€&, and the pro¬ 
vince of Bergslag, 25 to 28.5 % of the forests were attacked. In the southern * 
districts of Vdstra, Smliland and Sodra, the figures vary between 10 
and 22 %. , 

The temperature has a great influence on the development, and, con¬ 
sequently, also on the multiplication and diffusion of Ips fypographus. Ac- 
prding to the observations of Kolmodin and Henning, in the Orsa forests 
in 1914, the life cycle of the first generation covers a period of 70 days (May 
16 to July 24), whereas in Germany (Thaxandt) it lasts 52 days (May 30 to 
July 2t}. This difference is accounted for by the temperature. At Tha- 
randt, according to, Hheig, the total temperatures for the 52 days was 
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I1450C. with an average of +22.02^ ; at Falun (the nearest observatory 
to Orsa) the total for the 70 days was 1151*^0., with an average of +i6.4<^. 

Bupalus pinians I4, (“Tallmataren''). — The districts which suffered 
most in 1916 were Nykoping fSorby), Jonkoping, Vastbo (Nennesmo), 
Tjust,Sddre More, and all the Kalmar district. In studying the distribu¬ 
tion of the insect from 1889-1916, it is seen that the chief centres of attack 
are found in the east of Sweden, to the east and north of the 550 niin, iso- 
hyet. The atmospheric precipitation decreases as one passes from the Atlan¬ 
tic to the Baltic districts, and, as the rainfall decreases the possibilitj’' of 
development of Bupalus The attacks of this insect are most fre¬ 

quent and widespread in those districts and years in which the total rainfall 
is below 550 mm.; this is seen from the following table. 


Precipitation 

Average at the time Decrease 

precipitation of an attack — 

in mm. in mm. 

- - % 

Orebro . . . :. 577.4 458.8 20.5 

Nykoping . 563.3 „ 409.8 27.2 

Gavle. 487.5 377 . 7 - ^22,4 

Kalmar. 434.1 368.7 15^4 


Lophyrus sertifer Oec&. andL. pini T. (“ Tallsteklarna **).—In 1916,. 
these insects were observed in a few districts only — Storlandet, Tule 4 ,. 
Garpenberg, Halnistad, Tjust, and Tunnerbo. An examination of the chart 
of the distribution of Lophyrus is Sweden during the period 1880-T915 con¬ 
firms the general diffusion of the insects from the south to the far north and,, 
at the same time, shows clearly the influ^ce of temperature in their develop¬ 
ment. The chief centres of attack are to the south of the isotherm + 5®C. 

The following were also reported:— MyelopMlus piniperia and M. 
minor ("'Margborrama ”); Ips sexdentatus Boern. {‘*Tolvtandade Bark- 
borren"'), L acuminatus Cyll. ("Skarptandade Barkborren"); Hylobius 
ahieiis I/. (''Snytbqggen,,); Melasoma aenea T. Algullb^geu"); Age- 
lastica alniL- (''B 14 Allovbaggen"); Liparis monachal,, (*'Nunnan*');, 
Eriogaster lanestris T. (" Bjorkspinnaren'^); Panolis griseovariegata Goeze 
(*‘Tallflyet*') ; Hibernia defoUaria Cl. (“Tindmataren'*); Tortrix resinella^ 
L, {'"Martsgallvecklaren”) ; Argyresthia Zell. (''Granknopps- 

malen"’) and Lyda hurog}yphica Christ. ("* Tallkultur-vSackepinnare- 
stekeln”). 

[Yisl 


AnraEDO Ruggert, gerente responsabile . 
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GENERAL INFORMATION. 

719 - The Chemical Nature of the Vitamines. Isomerism in Natural Antineuritic 
, Substances (i). — Williams, Robert, R. and Seidell, Atherton (Bureau of Chemistry, 

U. S. Dept, of Agriculture), iu The Joiirjml of Biological Chemistry, Vol. XXVI, No. 2, 
pp. 431-456, 5 Diagr. -f- i Plate. Baltimore, Md., September, 1916. 

Recent investigations by WieI/IAMs [Journal of Biological Chemistry, 
Vol. XXV, p. 437,1916) demonstrated a dynamic isomerism in the hydrox}^- 
pyridineS wliich has a most profound influence upon the antineuritic pro¬ 
perties of these substances. Tliis fact suggested that a similar isomerism 
may exi;^t in the natural ‘'vitamines and be responsible for the instability’’ 
which has so far prevented their isolation. With this conception in mind * 
the authors directed attention to the natural antineuritic substances of yeast 
and obtained results winch strengthen the conjecture that an isomerism 
plays a determinative part in the physiological action of the natural 
“ vitamines'' not less striking tlian in the hydroxypyridines. 

A great obstacle confronting previous investigators of “ mtaniines 
has been the difficulty of securing adequate amounts of sufficiently concen¬ 
trated products for experimental study. Since Seideee [U, S. Pah, Health 
Reports, Vol. XXXI, p. 364,1916) has shown that the antineuritic substances 
of autolyzecl yeast are completely adsorbed and retained in a phy’-siolo- 
gically active condition by fuller's earth, the authors considered that this 
solid combination of relatively pure “\dtamine'' and an inert inorganic 
substance, would offer greater advantages for this study than any product 
previously available. There is practically no loss of activevitamine 

(i) As regards vitamines aad their importance in feeding, see: — 1912,No. 1139; 

1914, No. 871; 1915, No. 1239; J£. i9I’6, Nos. 61a and 1254; 1917, Nos. 163 and 260; , 
1918, Nos, 24> 62,125,182, 3x5,316, 377,501,616, 657,662; 782 and 784 of this ,, 

[Abstract 
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in the process of activating the solid and the small amounts of other sub¬ 
stances adsorbed simultaneously with the vitamine ” do not appear to be 
of noteworthy consequence. 

The results of the experiments described in this paper were the fol¬ 
lowing :— 

The physiological properties of autolyzed yeast filtrate were not ap¬ 
preciably altered by treatment with relatively concentrated caustic alkali. 

In the case of fuller's earth '' activated by contact with autolyzed 
5^east filtrate, aqueous alkali modified the physiological action in respect 
to its power to maintain the weight of pigeons on a deficient diet, but did 
not sensibly afiect its antineuritic function. 

By alkaline extraction of “ activated fuller's earth a crystalline 
antineuritic substance was obtained, the physiological action of which 
was apparently not due to adhering mother liquor. On attempting to purify 
this substance further by re-crystallization, its antineuritic properties were 
lost and the resulting product was found to be identical with adenine. By 
suitable treatment of the resulting adenine, it acquired antineuritic pro¬ 
perties, and the power to give a blue color with the Folin-Macallum reagent. 
The explanation of the results obtained appears to be that an isomer of 
adenine is the chemical entity responsible for the characteristic physiolo¬ 
gical properties of the vitamine " under investigation. 

Theoretical Considerations concerning the Chemical Nature of Vita- 
mines**, — Numerous writers have held the view that the '' vitamines 
by which term the writers mean certain constituents of untreated food¬ 
stuffs, are complex compounds. 

Accordingly various investigators have submitted products to auto- 
iysis with mineral acids as a preliminary to chenaical investigation, the 
object of such treatment being to reduce the complex natural compounds into 
simpler ones which possess at least the moi'e essential physiological charac¬ 
teristics of the parent substances. That hydrolysis with mineral acids 
does effect some change in the ** vitamines " is definitely proved by the fact 
that extract of rice polishings, after hydrolysis, has a distinctly altered 
physiological action, being much more efficacious as a curative agent than 
the original extract. It is only reasonable to suppose that this*chaiige re¬ 
sults from cleavage of the original molecules. The evidence which the auth¬ 
ors have obtained regarding the effect of alkalis on activated ** fuller’s 
earth suggests that the alteration of physiological properties observable 
in this case is possibly due to a different tj’^pe of cleavage. (They recognize 
ttet this change in properties is equally well accounted for by other assump¬ 
tions, ^uch as that of the existence of two types of “ vitamines " only one 
of which is destroyed by alkali). 

Furtter, they have given evidence that “ vitamines can be reduced 
to still simpler compounds which are physiologically active. Although 
the antineuritic properties of foodstuffs and of crude extracts persist through 
long periods of storage, it has been the experience of investigators who 
have attempted to isolate the vitamines*’’ that the final relatively purified 
fractions are apparently muchle^ stable, since simple re-crystallizatioh may 
inn] 
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often serve to destroy the curative property. In this paper it is shown that 
certain fractions of yeast may automatically lose their curative property when 
they are allowed to stand a few dsijs at ordinar5’' temperature. 

These facts suggest the following hypothesis which is in part a re-state- 
ment of old coiiceiDtions. The vitamines ” contain one or more groups 
of atoms constituting nuclei in which the physiological properties are resi¬ 
dent. In a free state these nuclei possesvs the vitamine activity and under 
ordinar}^ conditions are spontaneously transformed into isomers which do 
not possess antineuritic power. The complementary substances or sub¬ 
stituent groups with which these nuclei are more or less firmly combined in 
nature exert a stabilizing and perhaps otherwise favourable influence on the 
curative nucleus but do not in themselves possess the '' vitamine ” type of 
physiological potency. Accordingly it is believed that while partial cleav¬ 
age of vitamines may result only in a modification of their physiological 
properties, by certain means disruption may go so far as to effect a com¬ 
plete separation of nucleus ” and stabilizer and if it does so will be 
foUow’-ed by loss of curative power due to isomerization. The basis for 
the assumption that an isomerization constitutes the final and physiologi¬ 
cally most significant step in the inactivation of a vitannne is found 
in studies of synthetic antineuritic products. This assumption is support¬ 
ed by evidence, presented in this paper, of the existence of such an 
isomerism in the crystalline substance. 

If the above hypothesis concerning ‘Vitamines ” is fundamentally 
sound there are two possible successful issues of a study of the ajJsaline ex¬ 
tract of activated fuller's earth; first to crystallize a free or combined cura¬ 
tive nucleus before it has opportunity to isomerize into a non-curative sub¬ 
stance ; or, second, to isolate this nucleus in an inactive form and convert 
it into the active isomer, thus proving that it is related to the original anti¬ 
neuritic substance. Experiments described in the paper analysed show 
a measure of success has been attained in both of these directions. 

720 - Experimental Studies on the Food Value of Bran, in France (i). — EAPicatrE, X 
atxd Chaussin, J., in Comptes rondus des Smnus dc Ui SocieU dc Bioloqie^ VoU EXXXI, 
No. 7, pp, 319-323. Paris, April 13,1918. 

The present percentage of flour extraction in France is between 82 and 
83 %; if 85 % extraction were agaigoi adopted would the 2 or 3 % of extra 
flour obtained be only an inert mass, or, given that this addition increases 
the amount of food substance, would the benefit* in food material be lost 
by the increased work of the intestines ? 

The authors previously studied experimentally on man the food value 
of wheat flour containing slightly more husk than white flour and found 
no difference in their food values {2). They again studied this question 
in the following form which seemed to them more conclusive :— the sub¬ 
ject was plabed on a strict maintenance diet, the greater part of which was 
composed of flour containing the debatable product, which was removed 

(i) See JR. 1:918, January, No. 3 ; February, No. 216 ; March, No. 34^ ; April, No, 379.— 

, (i) See JR. April 1918, No. 379. (Ed,) \ " 
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later on; if the product is really useless maintenance will still con¬ 
tinue. 

The subject chosen was a dog, and it was found that when the bran was 
withdrawn from the ration gradual starvation occurred. Consequently 
bran (including the products of commercial milling which are discarded in 
an 80 % extraction but included in a 90 % flour) is decidedly nutritious 
for a carnivorous animal like the dog and obviously much more so for man. 

721 - Daterminationof the Indigestible Residue in vitro by the Action of Pancreatin 
on Wheat or its Milling or Baking Products.— bevillers,E., in Cmnpiesnmins des 
SSances de VAcadmie des Sciences, Vol. CEXVI, No. 17, pp. 700-702. Pari?, April 1918. 

Investigations into the utilisation of wheat as a food have shown the 
inaccuracy of the proportion of wheat believed to escape assimilation in man. 

As chemical methods attack wheat by too diverse actions, by forces 
having an action different to that of the dige.stive juices, and physiological 
methods were impracticable because of their slowness, artificial digestion 
was resorted to. The author describes his method of digestion by Defresne's 
pancreatin in the presence of sodium borate, crystallised calcium chloride, 
hydrochloric acid and distilled water. 

The residue undigested by the pancreatin reduced to 100 parts of pro¬ 
duct dried at was 8.26 to 12.86 for the wheats tested, 35.22 for 

the bran (sharps), 4.87 to 8.17 for the flours analysed, and 7.53 to 8.24 for 
the bread. 

722 - Phymuta nomIbieri,a Hemipterous Enemy of Afi/sca domesiica in 

Mexico*.—BE LA Bakreba, li.fialA Revista agricoU, Orgmo oftcial de la Dmoddn de 
AgHcuUura, Secreiaria de Fomnto, Mhico, Vol. i, No. 7, pp. 282-284 4 * i P'ig* Mes^ico, 
December i, 1917. 

At the Agricultural Station of Oaxaca (Mexico) the author observed 
that a branch of '' lila ” (Melia sempermens) infested with larvae of 
Phymata mmlhieri was soon covered with numerous dead flies. lie bred 
the hemipteron, which hunted flies energically. It is also possible that it 
kills them by some poisonous secretion. 

AGRICULTURAL 723 - A PiKt Ym Cours3 in Homs Economics for Southern Agricultural Schools in 
EDUCATION the United States. — St-anlev, E., in U. S. * Department of A^ricalHm Bulkiin No. 540 

pp. 1-58, Waslnngtoii, D. C., July 27,19x7.' 

This bulletin outlines a course of study in home economics for southern 
high schools of the United State. 

It emphasizes the connection between such instruction and actual home 
experierxe and the danger arising from formal methods of pffesentation. It 
calls attention to underlying general principles and applies them in a typical 
courseofstudy^ which, while based on southern conditions is applicable in 
other communities. 

The principles involved in the 160 lessons set forth in thi§ publication 
are fundamental; however, to secure the best results with this work, teach¬ 
ers should make a special effort to adapt the lessons to the conditions 
found in tlm homes of the pupils. 

A complete course in home economics, as outlined by the American 
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Home licoiiomics Association of Bakimore would include the following sub¬ 
jects 

i) Food: [a) Selection (home-grown and purchased food), (i) Prepara¬ 
tion. {c) Planning and serving of meals. 2) Shelter : {a) House sanitation. 
(b) Planning of house. (»:) Decoration and furnishing of the house, {d) Care 
of the house. 3) Clothing: [a) Selection. (6) Making, (c) Keeping in repair. 
{d) Daundry work. 4) Care and training of children, [a) Care of a baby. 
(^) Problems of a young child, (c) Amusements for children. 5) Hygiene 
and sanitation : {a) Definition of health, (h) Definition and classification 
of diseases, (c) Means of preserving health. 6) Home care of the sick. 7) 

' Household management, including systemization of housework, expenses, 
accounts. 8) Training for the enjoyment of leisure time. 

Outline of lessons. — The following order has been used for each of the 
160 lessons outlined in this bulletin : i) The subject, stated as aProblem' 

2) The chief ideas, listed as Points to be brought out. 3) The references,- 
which have been confined to material available in bulletins of the U. S. 
Department of Agriculture and of the various State colleges and experi¬ 
ment stations, 4) Under Correlationare suggested ways in which 
other courses may make use of home-economics subject matter. 

724 - Eperimental Projects of the Division of Pomology of the University of Cali¬ 
fornia.— Howard, W.E.jinthe Monthly Bulletin of the Calif orkiu State Commission of 
Horticuliwe (Proceedings of the 5otli State Fruit Growers’ Convention), Vol. Nos. 1 

and 2, pp, 62-64. Sacramento, C^lifomia, Jamtary-February, 1918. 

The total number of oflScial experimental projects, in the Division of 
Pomology of the University of California, amounted in the autumn 
of 1917 to 24. Not all are located at Davis; 4 are at Berkeley, and parts 
of others are out in the state, namely near Gilroy, Rucker, San Jose, Vaca¬ 
ville, Watsonville and Hayward. 

There are now on the experimental farm 55 acres of fruits used for ex¬ 
perimentation and instruction. Experimental investigations cover pruning 
studies with young and old apricot trees, different methods of pruning 
bearing prune trees, pruning young and bearing peach trees, pnining of old 
and young apple and pear trees, training and shaping young apricot, 
cherry, plum, prune, peach and pear trees. Experiments in the summer 
pruning of both young and old trees are also in course. 

Pollination studies include cherries, almonds, prunes, plums and .pears. 
The almond project consists of experiments at Davis and systematic 
, observations o'^er the whole state. A series of orchard soils investigations 
is also in progress. One part of this investigation consists of a tillage and 
cultivation experiment. Another part has to do with the improvement of 
orchard soils by means of mulching with straw and manure instead of cul¬ 
tivation, the tillage experiments being carried on at Davis while the mulch¬ 
ing work is located both at Davis and in several orchards near Rtickef and 
Gilroy. 

An experiment in orchard irrigation is being carried on at Davis in co¬ 
operation with the irrigation division of the University. Peaches are be¬ 
ing studied first; later other fruits will be added. One of the larger lor^ 
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time experiments is being carried on at Davis to determine the best or most 
profitable distance apart for planting apricots, cherries, peaches, pears, 
plums and prunes. The yield record of the orchard covering a period of 15 
or 20 years or longer will determine the best or most profitable planting 
distances. 

. The cold storage studies with deciduous fruits are being carried on at 
Berkeley. These include the keeping qualities of grapes held at diSerent 
cold storage temperatures, keeping qualities of pears in, cold storage, and 
the keeping qualities of apples in cold storage as affected by the health 
and vigour of the-trees and also by the stage of ripeness at harvesting time. 
The new Agriculture Building, Hilgard Hall, at Berkeley, has the best 
experimental cold storage plant in the United vState, 

Six new projects deal with fruit drying problems.. These include a 
survey of the fruit drying industry of the state; variety tests of fruits for 
drying purposes; standardization of fruit drying methods, equipment foi 
drying, elects of finishing in the shade by stacking the trays, hnd effects of 
sulphuring on fruit tissue audits possible relation to palatability of product. 
Extensive data along these lines'were collected during the last season. 

At Davis extensive studies of frilit bud development are in course. 

Special studies are being made with walnuts, pecans, chestnuts, filberts 
and pistachio nut^. 

Variety tests of all kind of fruits are being made. The best collections 
of varieties are: peach 85, apricot 40; cherry 40; almond 30 ; pear 30. 

Under miscellaneous experiments might be mentioned work in spray¬ 
ing; various tests with small fruits, including both bush fruits and straw¬ 
berries; individual trees performance records; a collection of pheno- 
logical data with all fniits; trials with tree washes against borers and 
rabbits, washes for protecting pruning wounds, etc. 

The division keeps an individual record in map form and card index 
form for every fruit tree that is growing in the University Farm orchards. 
The orchards are being conducted both for experimental and instruction 
purposes. 


CROPS AND CUI/iTVATlON, 

725 - Agricultural Meteorology in New Castile, Spain.— Quintanilla, 0., in the Boleiin 
dsAgfkulUH TSmica y Year X, No. iio,pp. 115-132.Madiid, February, 1918. 

Tie average yield per acre of cereals in New Casl^ is:— wlieat, 
5.80 cwt., barley, 10.74 cwt., oats, 6.29 cwt., and rye, 6.03 cwt. The figures 
for the province of Cuenca alone are:— wheat, 4.93 cwt., barley 9.66 cwt., 
oats and rye, 4.38 cwt. 

• '^ignorance of the farmers, the absence of modern machinery and 
chemical fertilisers are not sufficient to explain these remarkably poor 
crops. The primary cause is to be found in the unfavourable dimatic 
COTditions. Spanish emigrants, espedaUy Castilians, in a more .fevourabk 
#imte, .rrith the same labour, tools, and methods produce at least double 
the quantity of wheat as in their -own country. Agricultural meteorology, 

EtM-«s3 
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the importance of which is recognised throughout the world, assumes an 
especially urgent character in Spain. 

The following data are available on the weather conditions of New 
Castile :— 

Temperature. —• Fundamental characteristics:— short growing 
season and considerable annual variations in temperature. The author 
calls '' persistentfrosts those which occur regularly each year, rare ” 
those which occur less frequently, /. e., one in every two, three, or four 
years on the average. 

In the province of Guadalajara persistentfrosts occur from Novem¬ 
ber to April, ** rare'' frosts occur in October and May. In the pro\dnce of 
Cuenca persistent frosts continue from November to May and “ rare 
ones occur in October and June. Only the months of July, August and 
vSeptember are consistently free from frost. In the province of Madrid 
'' persistent frosts occur from November to April, and, more rarely, occur 
also in Octobei and May. At Toledo the duration of frosts is from 
November to March, and the season consistently frost-free includes the 
months of May, June, July, August and September. 

The short frost-free season (the conditions in the province of Cuenca 
are very similar to those of northern Sweden) suffers seriously from drought, 
marked annual variations, and frequent very high temperatures. The ma-xi- 
mum and minimum temperatures for the last 5 years are :— Madrid +40.5<> 
and —14® C.; Cuenca +38.5® and —I2.5^C,; Toledo + 4.04^ and— 6.^^; 
Guadalajara 4-39.6^ and —13®^ 

Raineaee. — Madrid, 417 mm.; Cuenca, 477 mm; Toledo, 361 mm.; 
Guadalajara, 410 mm. This would be a sufficient amount of rain if it were 
evenly distributed, and would ensure a good cereal harvest. The distribu¬ 
tion of the rain does not, however, always correspond to the requirements 
of the crops, and frequently the lack of water *at the critical period (earing 
for cereals) contributes not a little to a low yield. The ’weather conditions 
most unfavourable to crops in Spain are, therefore, frost and drought. 
In order to control these factors it is above all necessary to know exactly 
their distribution and frequency so as to choose the most suitable varieties, 
determine the periods for ploughing, etc. The attention of the Minister of 
Agriculture, of the Society of Spanish Agriculturists and of all agricultural 
societies, is drawn to the interest presented by this subject and the 
formation of a service with a technical staff and equipment, fitted to deal 
with the problems so closely touching Spanish agriculture is demanded. 
Methods of dealing with the climatic and agro-geological conditions of the 
Peninsula are also suggested. 

Choice or resistant types. — By selection and hybridization there 
have been obtained in Sweden, Canada, the United States, etc.j types of 
wheat, barley and oats particularly resistant to low temperatures. Acclima¬ 
tization experiments in Spain with Russian and American varieties’have 
given almost entirely negative results. In Spain, as elsewhere, it would 
probably be wiser to use local varieties, apply pure strain selection first and 
evfentuaJly improve them by hybridization and selection. Among the 
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ive varieties are some six-rowed barleys which have given results superior 
to those obtained with foreign varieties in all comparative cultural tests. 

Pr^RiOD ROR SOWING. — Taking as a basis observations made at Alcala 
Henares the author, though on the whole in favour of early sowing, finds 
it impossible to give a fixed date on account of the unsettled weather condi¬ 
tions. In some years the maximum temperature (40® C. in the shade) occurs 
during the second fortnight in June ; in this case sowing should be done as 
soon as possible so that the wheat may ripen before the great heat. In other 
years wheat, if sown early, regularly suffers from frost, which attacks the 
young plants even at a very advanced stage of gro^vth. 

Choick of soin and cudturad MF/moDS. — Thorough weeding, surface 
cultivation, the use of chemical fertilisers which increase the concentration 
of the soil solution, are all efficient methods of controlling drought, but in 
any case it is essential that the arable layer should have a certain depth be¬ 
low which a good harvest cannot be obtained even if the best methods arc 
adopted. 

The author lays stress on the necessity of such examinations of the 
soil which will immediate^ give the data by which it is possible to calcul¬ 
ate approximately the probability of growing successfully any crop in a 
country with so unfavourable a climate. 

726 - Orchard Heating Against Frost in Utah» S, A* — west, f. d., nnu i^dlefsen, 
N. F,,ln XJiaU Agi’huUuraltfOlUgc E^perhnent Station, Bulletin No. i6t, pp. 1 - 474 * 
2 Figs. I<ogan, Utah, October, 1917 . 

1ti the States of Florida, Ohio, Washington, Colorado, and California and 
Oregon in particular, the protection of orchard trees against frost by heat¬ 
ing with heavy oil has been adopted on a large scale %vith distinctly positive 
results. In Utah, every three years out often the fruit crop is reduced by 
spring frosts, so that the question of protection by heating should not be 
neglected, but it must first be shown whether it would prove economicall}'’ 
practical. To decide this it is necessary to determine for each species of 
fruit tree:— i) the average number of times the fires must be lit and the ex¬ 
pense entailed ; 2) the amount and price of the fruit thus saved. The study 
made on this subject by the author from data supplied by five of the most 
important fruit centres (Utah, Box Flder, Salt Take City, Weber, and Cache) 
leads to a n^ative conclusion as is shown'by .the reisults given b^low. 

Number op times the pises shouee be lit. — The critical period for 
frat frees with respect to frost coincides with the interval between the be¬ 
ginning of .flowering and setting. Table I gives the figures concerning 
apple, apricot, 'cherry and peach trees collected by the Agricultural Sta¬ 
tions of Provo (Utah), Corinne (Box'EIder), Salt Uake City, Ogden (Weber), 
and XiO^n ^Cacjie). Table II shows the number of times wHch, according 
to tl» author, it would have-been necessary to light the fir«s.. In the case 
of the peach trees they should be lit an p verage of three tindes a year. 

Expeneiture ane propit. r— Bor the peach tree, taking as a basis the 
^cnlations drawn up ■with the greatest cate, the total annual expenditure 
is 150.50 per acrci Tte average yield is 400 bushels per acre, and the loss 
[res.?**] . . 
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■ due to frost about 80 bushels (20 %) to a net value of $ 28 (the average price 
of peaches on the Utah market is about $ 0.55 a bushel). 

The figures would be slightly better for apple but it must be remembered 
that in thivS case too, the number of heatings proposed by the author repre¬ 
sents a niininium which Avould always be much exceeded in reality as a pre¬ 
caution, as is proved in all orchards fitted up with the necessary apparatus. 

This study sho^vs that the advisability of heating and fumigating 
Utah orchards at the present price of fruit and fuel is doubtful, for the bene¬ 
fit obtained would hardly cover or justify the exjiense, even under the most 
favourable conditions of good weather forecasting and capable stafi. 


.TAnr?:!. - Dnyatim of the bUend hhmen ihc begiiinimi of flowcrin.^ 
and setting (average 1900-1916). 


SUtioii 


Apricot 


Pcadi 


Cheiiy 


Apple. 


Provo, Utah * . . . 
Coriuue, Bos JUder . 
Sa't T^ake City. . . 
Ogden, Weber . . 
Vjgan, Cache. . 


— , Apr. i-Apr, 30 

.\pr, i«Apr. 13 Apr. 6-Apr. 20 


Apr. i.| Apr. 30 
March 8-March3t 
Apr, 21-May 5 


Apr. 10-Apr, 30 


Ai)i.i4-]May 15 
Apr. 30-May 18 
Apr.25-M^y 16 
Apr. 3-Apr, ig 
May y-M-w 18 


T4BtB II. Minmim number of Urns for liglitmg the fires each year 

famege). 



Provo 

■ 

Coriniie 

Salt Bake 
City 

Ogdeu 

I^ogan 

i Average 

1 for the 
i 5 localities 

r*cacb. 

57 

i 2.2 

2.2 

5-0 

0-5 

! 

1 3.1 

Apple.. 

2.9 

1 0.5 

I.O 

0.3 1 

0.2 

! l.« 

Apricot. 

—. 

, 3-2 

- ! 

1 — i 

— 

i 3 -S 

Cherry. 

I — 

' 1.5 

-- 

— 


1 1.5 


737 - Soil Acidity and the Hydrolytic Batio in Soils .^Spurway, c. il {Assistant Pro¬ 
fessor of Soil Physics, Michigan Agricultural College), in the Jomml of AgrkuHurol 
Research, Yvl XI, No. 12, pp. C59-672 -f- Bibliography of 9 Publications. Washington, 
December 17, 7 - 

Recent studies (i) have shown a certain relationship between the acid¬ 
ity of a soil, as shown by a litmus or phenolphthalein indicator, and its 
content in aluminium and iron compounds. The author‘s investigations 
into glacial soils showed a connection between the aluminium and iron salt 
content of the soils and their reaction to the above-mentioned indicators. 
In determining for 29 soils the percentage of calcium, iron, aluminium and 
silica soluble in N/5 fiydrocliloric acid a definite relationship was found be¬ 
tween- the ratio of calcium to iron or aluminium soluble in N/5 hydrochloric 


(i) S2 cB., 1914,No, 980 ;jR. 1916,Nos. 727 and 1163 [Ed] 
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acid and the soil reaction. All soils with a ratio 


lime 

ferric oxide -f aluminmm 


exceeding 


—— are acid and those in which this ratio is lower arc alkaline, 
1.3 


There is, therefore, reason to believe that the reaction of tlie soils vStudied 
depends chiefly on the hydrolytic ratio between the hydrolysing compounds 
of alkali soils and those of iron and aluminium. 

It is thus possible to determine the amount of lime required to neu¬ 
tralize add soils by estimating the amount required to bring thes oluble 


calcium content to the ratio 


lime _ I 

ferric oxide -f aluminium x. 3 


Amounts 


calculated by this process are very near to those detenuhied by an indirect 
titration method proposed by the author, so that the two methods corro¬ 
borate each other. The new process consists in treating increasing quanti¬ 
ties of soil with an invariable quantity of titrated lime water and determin¬ 
ing the reaction of the solutions with phenolphthalein and their electrical 
resistance. The amount of lime required to neutralize an acid soil is inde¬ 
pendent of its concentration, thus proving neutralization to result from a 
chemical reaction. Nevertheless soil still absorbs lime after neutralization, 
but by physical means. It is, however, possible that a mass action may cause* 
chemical reactions in the presence of an excess of lime. 


72S - Salts Iniurious to Vegetation and their Relationship to the Irrigation of Arid dnd 
Semi-arid Regions. — Perkins,A. J. (Director of Agriculturc)^in DcpaHmmt of Ap,nmh 
tmeof Soiilh AustraUn, Bulletin Nc, 103, pp. 24. Adelaide, 1916. 

Present Australian irrigation areas, and in particular those situated on 
the banks of the Murra}’', are under the influence of arid conditions of clim¬ 
ate. Land so situated will become exceedingly productive when brought 
under cultivation and irrigated. Experience throughout the world, however, 
teaches that all such land, when brought under the influence of irrigation, 
is liable to become salt-impregnated to the extent of barrenness. At times, 
when first handled, such land shows no apparent signs of the presence oi 
salt; salt, however, is present, but distributed evenly and invisibly through 
the depth of seyeral feet of soil. A few seasons subsequent to the applica¬ 
tion of irrigation, salt may become apparent either uniformly throughout 
a block, or in scattered patches which gradually increase in area. This salt 
has risen to the surface through surface evaporation; and, knowing tWs, it 
is the business of irrigators to do everything in their power to hinder the 
action of surface-evaporation and hold in check the rise of salt. 

Towards this end the tillage of irrigated areas, when given in the way 
of initial preparation of the soil, must be deep and thorough, infinitely more 
so than is the case in the average routine of farming. In addition to this 
it is essential to keep the surface soil well screened from the direct rays of 
the sun during the sunnner months and where circumstances do not per¬ 
mit of this the moister layers of the subsoil must be kept well-protected by a 
deep layer of soil mulch. Nor should this be forgotten in autumn, when 
irrigation areas are bare, in the interval that lies between the removal of 
the summer crop and the seeding of the winter crop. 
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Over-irrigation, leaky water channels, shallow drainage channels, and 
the slow removal of salt-impregnated drainage waters must he avoided. 

Irrigation wateres that are imdiib?’ charged with soluble salts must be 
avoided. Irrigation water showing 20 grains of vsoluble salts to the gallon, 
and used on the 3 acre feet basis, will add to the soil annually more than one 
ton of soluble salts to the aci"^; 40 grains to the gallon nearly 2 tons to 
the acre and so on. A portion of these salts will no doubt be taken up hy 
the plants ; another portion, however, will go towards swelling the existing 
stocks of injurious salts originally present in the soil. 

If, in spite of these precautions, it is impossible to prevent the ultimate 
rise of salt, or again, if from the outset the land is evidently over-charged 
with surface salts, special steps towards the removal of the salts must be 
taken. Whatever steps may eventually be decided upon, none are likely 
to prove effective unless adequate provision is made for the systematic 
removal of drainage waters. Naturally, pipe drainage should be avoided 
if possible. Ultimately, however, in cases it will be necessary to 

determine whether the cost of establishing an adequate system of pipe 
drains is not amply set off by*the extremely high productivity of land so 
treated and irrigated under arid conditions of climate. 

If the land shows o.i per cent of sodium caibonate if should be treated 
with gypsum prior to leaching operations. This, however, is a contingency 
rare in local experience ; under Australian conditions the flood vraters pass 
through the soil, dissolve the soluble salts, and convey them without 
hindrance through the drain pipes into the country drainage. 

T.he profits fesulting from properly conducted irrigation operations 
under -Australian conditions of climate are enormous ; the indirect ad¬ 
vantages to the State as a whole are equally great. If, however, Austra¬ 
lian irrigators are not prepared to take into account this important salt 
question, and to guard themselves adequately against it, all the expenditure 
of time and capital will in the end prove vain, and the irrigation areas will 
revert to the condition of those of Mesopotamia. 

729 - The Effect of Certain Factors on the Carbon Dioxide Content of Soil Air. — 
Bizzell, J.A.and Eyon, T.E. (Coutributioii from the Eaboratory'of Soil Technology, 
College of Agriculttire, Cornell University, Ithaca, N. Y.), in-the Journal of Ihc American 
Society of Agronomy, Vol. X, No. 3, pp. 97-112 -}- 9 Figs. Washington, March, 1918. 

Some higher plants are .said to influence certain bacterial processes in 
the soil, such as stimulating, nitrate formation during the most active per¬ 
iod of their growth. Later, however, they have a depressing effect, and, 
since the conditions which favour the formation of carbon dioxide in soils 
ate similar to those favouring nitrification, these two processes maybe sup¬ 
posed to he parallel to each other. This is the.opinion of many workers (i). 

All determinations hitherto made, however, lack uniformity on 
account of the different conditions under wliich they were carried out, and 
the various methods employed. The author, therefore, undertook a series 
of experiments in large lysimeter tanks, which received no other moisture 

(x) See R, 1917, No. 795. {Ed.) 
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that from rain. The samples of air were removed from their drainage tubes. 
Some of the tanks were filled with clay loam, others with silt loam. 

In clay loam oat crops produced great fluctuations in the carbon di- 
, oxide content of the soil air. The greatest apparent production was at the 
' flowering period-. This was followed by a marked decrease of COj which ap¬ 
peared to be due to the depressing effect of the crop on the production 
of COj by bacterial action. 

In silt loam the crop apparently produced little effect on the formation 
of carbon dioxide, whereas the addition of lime caused a increase in the COj 
content of the air of both cropped and uncropped tanks, through in clay 
loam liming produced no such effect. 

In silt loam burnt lime caused a larger production of COj t.haii the 
chemically equivalent quantity of ground lime. 

The results do not make clear whether the increased COj production 
- caused by burnt lime is due to a stimulation of bacterial activity or 
stimulation of the crop. 

730 - Ihe Relation of Weed Growth to Nitric Hffrogen Accumulation in the Soil. — 

CAIiii, I/. E., and Sewell, M. C., in the Journal of the American Society of Agronomy^ 
Vol.XjNo. I, pp. 35-44 -{- 7 Tables Bibliography of Publications, Washington, 
January, 1918, 

The favourable effect of tillage upon nitrification is generally attri¬ 
buted to the incorporation of organic matter, the distribution of bacterial - 
flora, aeration, and moisture. The authors attempt to prove that too much 
importance has been attached to these factors and that the good effects 
of tillage are due above all to the destruction of weeds which might absorb 
the nitrates. 

After reviewing the jmblications on this subject (which show that nitri¬ 
fication isnot essentially increased by greater aeration axrd a higher water 
content, though these factors are necessary) the authors give the results of 
various experiments made at the Kansas Agricultural Station during 
several years on plots of wheat cultivated by eleven different methods. A 
comparison of the yields, moisture contents and nitrate contents shows that 
marked differences in yield cannot be attribted to the water content which 
is nearly always constant, but that there is a close relation between yield and 
nitrate content. Experiments conducted by the authors themselves showed 
that the accumulation of nitrates is much larger in soils free from weeds 
even when such soils are not farmed. They conclude that, in a sufficiently 
light soil, much labour may be saved by adopting only the essential culti¬ 
vation processes and destro 34 ng the weeds by other methods such as rota¬ 
tion and grazing by livestock, especially sheep. 

^3x - ftotozoa and the Phenomena of Heduetion in Soil (i). — von wolzogen kohr, 
Ja., C. A. H. (Bacteiioloog aan de Cultuurafdeeling te Pasoeroean), in Archief voof de 
SuihenndmtfieinNedeflandcch -j- ii l^xgs. 4-Bibliograplij, 

•^rabali, 1917, 

The principal biochemical reduction phenoinena occurring in the soil 
and the analytical methods for recognizing them are rapidly reviewed. 

(I) See B., 3915, Ko. 786. {£<?). 
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When they have reached a certain intensity these reduction phenomena 
result in changing ferric into ferrous compounds; the best reagent for recog¬ 
nizing these phenomena is potassium ferricyanide. Quantitative deter¬ 
minations include: — i) the reduction index'' ('*reductiegetarX expres- 
sed in cc. of a decinormal solution of Kl]VIn04required to oxidise the quantity 
of ferrous "'ironliberated,by loogm. of soil (dried at I05<^C.) in a sulphu¬ 
rous solution ; 2) the ferrodndex (“ ferro-cyfex expressed in cc. of a 
decinormal solution of KMn04 required to oxidise the ferrous'' iron 
extracted from 100 gm. of soil (dried at 1050C.) in an acetic solution. 

The recent publications on soil protozoology (Cunningham and Lohnis, 
Russan and Hutchinson) (i) (France) are reviewed. These studies 
show that a high water content favours the appearance of protozoa ; in the 
same way as an excessive water content also favours the phenomena' of 
reduction in the soil the presence of more numerous protozoa (amoebae, 
flagellates, ciliates) may serve as an index to show reduction processes. It 
is relatively easy to determine the number of protozoa present in i gm. of 
soil, since sterilisation precautions as rigorous as those required when the 
bacteria are counted are no longer necessary, and many methods have 
been described (Cunningham and Tohnis, Koch (2), Kopeloff (3)). The 
examination of numerous soil samples has shown that, from a point of view 
of the number of protozoa present and the degree of reduction, soils may 
be divided into three classes:— 

1) Good soils, showing little or no reduction, containing few or no 
protozoa (from 0 to. 50 protozoa per i gm, of soil); 

2) Bad soils, with a high reduction index and many protozoa 
(50 to 100 or more per gram); , 

3) Very had soils with a very high reduction index and few or 
no protozoa (0 to 50 per gram). 

It is seen that, , as the reduction process continues, the number of pro¬ 
tozoa increases, reaches a maximum, then decreases. This phenomenon 
may be represented graphically by curves called ‘'curves of protozoa reduc¬ 
tion " (" protozoenreductickrommen ”) specially designed for each of the 
reduction processes : — cellulose fermentation, reduction of the sulphates 
and butyric fermentation. 

As the protozoa are aerobic, their nunfber increases during the first 
stages of the reduction phenomena, then they feed on anaerobes and the 
aeration of the soil is sufficient. As the reduction process continues, the 
anaerobes increase and the air decreases, till the development of Ijie proto¬ 
zoa is checked and the maximum reached. Finally, during the continuation 
of reduction, the activity of the anaerobes increases to such an extent that 
.the protozoa decrease more and more and die, being also attacked by the 
toxic substances formed during reduction, such as volatile fatty acids, sul¬ 
phuretted hydrogen, etc. The number of protozoa present in i gm. of soil 
can show the reduction process to which the soil is subjected. Butyric 

(i) See*B., X915, Nos. 460 and 1^50. {Bd\)^{z) Sec, i?., 1916, No. — (3) See 
1915, No. 1123. {Ed,) 
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ferments especialb’^ are fatal to protozoa as butyric acid kills them. The re¬ 
duction curve is also very low (limited number of protozoa). During the 
reduction of sulphates, however, a large proportion of the sulphuretted 
hydrogen combines with the iron, the protozoa suffer less and are very 
numerous. 

Protozoa form, therefore, a biological indicator of ^the reduction phe¬ 
nomena in the soil which the author applied to a large number of soilsfrom 
sugar-cane plantations in Java. These investigations have shown that 
there is a relation between the water content, “ reduction index “ ferro- 
index and the number of protozoa per gram of soil. 

732- The Influence of Nitrifying Bacteria on Phosphates, —Hopkins, c. g. and Whiting, 

Albert hi University of Illinois Agricultural Experiment Station, Bullettin No. 190, 

pp. 395-406. Hrbaiia, lUinois, June, 1916. 

The purpose of the experiment herein reported was to determine whe¬ 
ther the farmer supplying nitrogen to his soil in the form of organic matter 
could depend up 5 n its decomposition to render soluble the finely ground 
rock phosphate, and so maintain the necessary supply of available phos¬ 
phorus. Two experiments were carried on; the first for the purpose of 
testing the ability of nitrite bacteria to dissolve pure rock phosphate ; the 
second in order to test the effect of nitrate bacteria on pure tricalcium phos¬ 
phate, The methodg of determination consisted in measuring by chemical 
analysis,in the first instance, the amount of nitrogen which they had chang¬ 
ed from ammonia to nitrite, in the second one the amount of sodium ni¬ 
trite which they had changed to .nitrate, and in both cases the amount of 
phosphorus and calcium which had at the same time made soluble. ' 

The results are summarized as follows :— 

Nitrite bacteria make phosphorus and calcium soluble from insoluble 
phosphates when they oxidize ammonia into nitrite. About one pound of 
phosphorus and about two pounds of calcium are made soluble for each 
pound of nitrogen oxidized, aside from the action of the acid radicles asso¬ 
ciated with the ammonia. The ratio of solubility found on the basis of 
nitrogen to phosphorus and calcium conforms to the following reaction : 

4HNO2 + Ca3 (PO,)2 - CaH, (PO,)^ + aCa (NO,), 

According to th^*s equation, 56 pounds of nitrogen liberate in soluble 
form 62 pounds of phosphorus and 120 pounds oh calcium. 

Plants are important factors in the liberation of phosphorus, owing to 
the production of carbon dioxide and the removal of the soluble phosphorus 
produced by the bacteria. 

Ndther ammonia-producing bacteria nor nicrate bacteria liberate 
appreciable amounts of soluble phosphorus from insoluble phospl^tes. 
Other acid-producing bacteria make phosphoiits soluble from insoluble 
phosphates according to the nature *and amount of the add produced, 

A comparison of the amounts of nitrogen, phosphorus, and caldum 
teqmred by farm crops with those possible of solution by biochemical 
acrion (see the appended table) shows possibilities far beyond the plant re¬ 
quirements ; which leads to the condttsion that plenty of rock phosphate 
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in contact witli decaying organic matter must give the plants an excellent 
opportunity to obtain both phosphorus and calcium as well as nitrogen. 


Phosphorus, Calcium ami Nitros^cn Required by Crops, Compared with 
that Possible of Solution When Nitrite Bacteria Act upon Tricalcium 
Phosphate, 


Crop 

Nitrogen 

Pho' 5 phorus 

Calcium 

bb. 

Kequiied 

hb. 

Required 

Bb. 

Possible 

u. 

Required 

Bb. 

Possible 

Maize 

Grain, 100 bus 

Stover, 3 tons. 

Cobs, Yi ton.. 


_ 

23 

166 

22 

321 

Wheat 

Grain, 50 bus. 

Straw* 3 Yi tons.^ 

! ’ ' 
i 

96 

10 

107 

“r 

1 1 

206 

Oats 

Grain, 100 bus. 

Straw, 2 1/2 ^ons. 

1 

1 ; 

1 

97 

1 

108 

1 

' i 

17 ^ 

208 

Timothv, 3 tens. 

76 

9 

84 

20 

163 


733 - Changes in the Nitrogen Content of Stored Soils. — aldrecht, w. a. (Contribution 
from the Department of Soils, University, of Rlissomi) in ih& Joumil of the Amrican 
Society of A^miomy, Vol. XjNo. 2, pp. 83-88 + Bibliography of 7Publications. Washing¬ 
ton, Febmaryj 1918. 

Determinations showed that wet or drysamplesof soil stored in or near 
a laboratory in containers not hermetically closed risk contamination from 
ammonia. Moreover, when wet soils are allowed to dry slowly bacterial 
action seems to affect the, nitrogen content very little. The ammoniacal 
nitrogen contained in the soil is held .by a purel}^ physical adsorption 
phenomenon, not by moisture. 


754 - Report on Irrigation Surveys and Inspections in Canada for 1916-17.—i. dr^^ke, 
E. F. (Superintendeiit of Inigaliou), Report of the Superintendent.— II.^Peters, F. II. 
(Commissioner of Irrigation and Chief Engineer), Report on Irrigation and Canadian 
Irrigation Surveys, iti Department of the Inferior of’ Canada, pp. 79 -j- 8 Diagrams -f- 
1 Plan -f Bibliography of 14 Publications, Ottawa, 1917. 


The report ’of the Irrigation Branch of Canada for the year ending March 
31, I0t7, includes 2 reports. 

The first is by Mr, E. F. Drake, who deals briefly with the state of 
Mgation development, |rith hydroinetric surveys (the territory covered 
by this work is divided into 13 districts, each in charge of an engineer, who, 
with one helper and the necessary gauge observers, performs all the field 
work; during theopen water season, 177gauging stations were maintained/ 
records being taken at 138 gauges on irrigation canals and ditches; < 
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the, winter, 84 stations were maintained) and drainage (projects, subsidies 
and legal agreements), , 

The second report, by Mr. F. H. Peters, deals with the organization 
of the staff, office work, hydrometric work and the study of irrigation 
projects i) for land lying east of Macleod (using the Oldman river), of an 
area of 25 000 acres and at an estimated cost pf $ 228 000 ; 2) for the Taber 
district, Alberta (17 000 acres); 3) for the Tethbridge Northern District 
(area of 97 531 acres; estimated cost | 2 274 316); 4) for land situated 
in the basins of the Milk and St Mary i;ivers (a project requiring a Treaty 
between the United States and Canada; area of over 500 000 acihs, for 
which 7 different irrigatioh schemes are described). 

The inspection of the irrigable lands in the Eastern Section of the Cana¬ 
dian Pacific Railway Company’s Irrigation Block, begun in 1913, was com¬ 
pleted in 1916. About 130 240 acres were inspected. Experiment plot 
work was carried out at Strathmore and Ronalane (Alberta) on the amount 
of water required to obtain the highest 3rields of alfalfa, clover, wheat, oats, 
barley, peas, potatoes, maize, turnips, timothy, etc. Further information 
on the same subject was obtained at Coaldale, neanDethbridge, and crop 
reports were obtained for the Cypress Hills. District, Saskatchewan, and 
for Calgary, Alberta. 

The results of the experiments are given in numerous tables. 

% 

735 - The Colorado River and its XJtilisation. — I. 1<a Rxje, B. C., in V, S. Depart¬ 
ment of the Interior, Geological Survey, WMer-Supply Paper, No. 395, pp. 231 5 

4-25 Plates,-Washington, 1916. — II. Orxjnski, C. E., in U. S. Senate, 6 $th Congress* 

ist Session, Document No. 108, pp. 38. Washington, 1917. 

I. — The U. S, Geological Survey was the first to study the hydrography 
of the Colorado basin by establishing gauging stations on the Gila River, at 
Buttes, Arizona, in 1889. Since then all the services {5) of the various 
federal government departments interested in the subject have col¬ 
laborated in a study of the water-system of the Colorado or have studied 
it separately from difierent points of view. Mr. Ta Rue has collected 
the many observations made so as to present a more complete consideration 
for the best methods of utilising the Colorado river, the course of which 
is 2200 miles 

After describing the physical conditions of the Colorado basin the auth¬ 
or gives historical notes on the various explorations of the river from 1531 
to 1911, and a hydrographical and geological bibIiograph3" of the basin. 
In his study on the S3"stem of the river and its tributaries the author gives 
in a series of tables the output of each of them according to .observations 
made from the beginning. The present state of irrigation of the Colorado 
basin is described and a detailed examination-made of the river and its tri¬ 
butaries, the possibility of increasing the area irrigated by buildiig 
numerous weir reservoirs, the regulation of the Vater bourses and con¬ 
struction of canals*. 

In 19x3 the area irrigated by the ri ver, and its tributaries was i 581 000 
acres in the United States and 50 o<K) in Mexico, or i 631000 acres in all, 
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According to the author it would be possible to irrigate 4 002 000 acres in 
the United .States and 897000 acres in ^lexico, or 4 899000 acres in all. 

I'he unused mo Live power i s estimated at 2 665 910 H.P. At the present 
time 25 hydro-electric works develop 77 525 H.P. in the Colorado basin. 

The author also studies the regulation of the river audits tributaries 
so as to avoid floods. He values at $ 30 000 000 to $ 50 000 000 the value 
of land subject to damage from floods in the Imperial Valley, and at 
^ 10 000 000 to § 15 000 000 the land requiring protection between Bulls 
Head Rock and the frontier. The extent and frequency of the floods are 
also examined. 

II. — Mr. C. E, Gronsky, whose stucly was presented to and published 
by the U. vS. Senate, re-examines the possibility of developing irrigation 
in the Colorado basin.^ He studies not only the old projects and the present 
concessions granted to irrigation companies, but thoroughly examines the 
iiiternatfonal point of view and the collaboration between the United States 
and Mexico to solve the difflctilties concerning the regulation of the Colo¬ 
rado river and the quantity of water to be delivered to Mexico by any di¬ 
version canal below Pilot Knob. All the questions touching oh an agree¬ 
ment between the United Slates and Mexico tm this subject are enu¬ 
merated. 

736 - Schemes for Barrage-Reservoirs in Tunis. — coionet, j., in VHydranHqno cn 

Tunisu^ pp, T43, 2 Tables, 3 Diagrams, 2 Plans -f 3 Maps. Tunis, 1917. 

After considerii^ the need for utilising the surface water in Tunis by 
making great barrage-reservoirs, the author quotes objections to the 
construction of works holding up the water of rivers;t:hat do not flow all the 
year round or of beds that are in flood a few times only each year. Besides 
tlie benefit to agriculture barrages would, with the systematization of the 
watercourses, furnish motive power for various industries as well as drink¬ 
ing water for towns and centres of cplonization. 

The author describes the chief dams he has studied, amongst which he 
nientions 

i) The barrage-reservoir of Hamman Zriba destined to complete the 
drinking water supplj" of Tunis and neighbourhood as well as to provide 
drinking and irrigation water for the centres of colonisation situated down 
stream jfrom the barrage. This reservoir to be constructed on the Oued El- 
Hammam at the entry of the Zriba gorges will cover an area of 95 hectares 
and store 11430 000 cu. metres of water. The reservoir will annually receive 
about 20 000 pop cii. metres. The height of the barrage will be about 
100 ft. ^ . 

a) The barrage-reservoir on the Oued Gerond which can bold 
40000000 cu. metres, giving .a delivery of 12 500 litres per second. The 
height of the dam is about 143 ft. ' 

The area that could be irrigated with 4000 cu. m. per hectare (cereals) 
would be about 100 000 hectares situated cliiefly between Kairouan and 
Sousse. This dam would admit of developing^ a force of 5 000 HF. Its con¬ 
struction would, however,* encounter certain technical difficulties, chiefly 
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in the displacement of the railway. In fact, the project necessitates the 
submersion of the Rahrmate timnel. 

3) The systematization of the Medjerclah with the construction of 2 
large barrage-reservoirs at Oued Tessa and Testour and the utilisation of 
the barrage-bridge of El-Bathan, which would^ allow of iriigating all the 
outskirts of Tunis and of 50000 hectares between Testour and Grombalia. 
The statistics of the areas to be irrigated and^the quantities of water 
required indicate only 27000 hectares for the Medjerdah for the first few ^ 
years, but as the Testour reservoir will provide 430 000 000 cu. m., the 
irrigation area can be afterwards increased by about 30 per cent. 

The author gives interesting information regarding other projects of 
barrage-reservoirs to be constructed on the rivers Kasseb, Mellegue, Boul 
Kebir, Koceine, Masri ( 0 . Melah) and Cliiba, and Sedjanne, the execution 
of which would allow of irrigating a large area. 

In conclusion, the author insists upon the urgent need for immediately 
constructing barrage-reservoirs in Tunis so that the country can replace 
or procure at least apart of the indispensable products that are generally 
lacking. 

737 - Irrigated Farms in Utah, U. S. A. —See No. 811 of this Revim. 

73S - Cultural Methods in Apple Orchards in Indiana, U; S. A. — vSee No. 7()8 of this 
Revi^> 

739 - The Decomposition of Green and Stable Manures in Soil — potter, r. s. and' 
Snypbr, R. S. (Assistant Chief and Assistant in Soil Chemistry, Iowa State College 
Experiment Station), in the Journal of Agricultural Research, Vol. XI, No. 13, pp. 677-698 
-f 9 Figs 4 * Bibliography of 8 Publications. Washington, December 24,1917. 

This paper is a continuation^of previous studies (i) the principal aim of 
which was to determine the rate of decomposition of original or added 
organic matter in soil by estimating the amount of carbon dioxide evolved 
from manured soils. The last experiments were made in two series — one 
with applications of calcium carbonate, the other with liming. 

The principal results show that the organic matter in soil decomposes 
more rapidly in soil treated with calcium carbonate or lime than in 
untreated soil. The decomposition of the total organic matter of a soil 
treated with stable manure or green manure (clover or oats) is hastened 
by the addition of calcium carbonate or lime. 

Stable manure seems to hasten slightly the decomposition of green 
manures accompanying it, and these two forms of manure help to preserve 
the lime in the soil No appreciable difference was noted in the rapidity of 
ctecomposition of green manures when applied dry and as a fine powder 
or fresh and in large pieces. 

740 - Sulphuric Acid and Fertiliser Industries in tiie United Kingdom*—J, The Bmrd 

of Trade Journal, Vol C, No. mo, pi>- 268-271. Loudon, March 7, 1918. — II, The 
Chemical Traik Journal and Chemical Engineer, Vol LXII, No. 1607, ,pp. 203-207. 
LmUou, Man:h 9, 1918. — BX. Mark Lane Bxprm Agricultural Journal Vol CXIX, 
No, 45|i, p. ^258, Loudon, March,11,2918, 

A .^nmttee was appinkd by the British Minister of Mimitions in 
'Ct)8eeie.,i9i7,No,9.(F4 ’ ^ 
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February 1917, to consider and report on the position of the sulphuric acid 
and fertiliser trades as affected by the new acid plants which have been 
erected during the war by the Mnistry of Munitions. 

From the report just issued it appears that the production of sulphate 
of ammonia and of phosphatic manures before the war provided the 
principal outlets for. sulphuric acid, these two industries absorbing 
about 60 % of the pre-war production. 

In consequence of the progressive introduction of by-product coking 
the output of ammonia was steadily increasing, and at the outbreak of 
the war amounted to 400 000 tons per annum expressed as sulphate. About 
13 % of this production was hot marketed in the form of sulphate, but was 
converted into other ammonia products. The home consumption of sul¬ 
phate of ammonia for agricultural purposes was only 60 000 tons per annum, 

« and the remainder was mainly exported. 

For some years before the war the manufacture of superphosphate in 
the United Kingdon was in a very unsettled condition owing to the rapidly 
increasing importations of foreign manufacture and the gradual decline in 
the export trade. The export of superphosphates had reached a maximum 
of 160 000 tons ill 1911, but had afterwards declined to 63 ooo tons in 1913. 
The cause of this decline is to be sought partly in the erection of super¬ 
phosphate plant in countries, which previously imported this fertiliser, and 
partly in the competition of continental countries which, with the aid of 
cheap by-product add fom zinc manufacture, and in some cases with 
specially favourable freight conditions, succeeded in displacing their less 
favourably situated British competitors. 

The United Kingdom possesses no natural advantages for the manu¬ 
facture 6f superphosphates, since both pyrites and phosphates have to be 
imported as raw materials. It is, therefore, natnral that when the consump¬ 
tion of superphosphate in countries such as Spain and Portugal reaches a 
certain point, local manufacture is undertaken, and, with the advantage 
of proximity to the raw material, soon succeeds in overcoming the com¬ 
petition 'of imported superphosphate' from less favourably situated 
countries. 

The expansion in the production of ammonia during the war has 
been somewhat accelerated owing to its association with the by-product 
coking industry. The production of sulphate of ammonia has, however, 
suflEered a temporary decline, owing to the diversion of large quantities 
of ammonia to the production of nitrate of ammonia. In view of the 
requirements of sulphuric acid for explosives manufacture, plants have 
been erected on a considerable scale for the conversion of crude ammonia 
into concentrated ammoniacal liquor. A substantial proportion of the re¬ 
quirements of ammonia for munitions purposes have thus been purchased 
in a form whichrreqtiires no sulphuric acid for its manufacture. The total 
production of sulphate has thus been tenporarily reduced from 330 000 
tons to a little over 250 000 tons. 

At'the same time, there has been a large increase in the home consump¬ 
tion for agricultural purposes, owing to the substitution of this fertili-, . 
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ser for nitrate of soda, the entire supply of which has been required for ex¬ 
plosives manufacture. The export trade has nearly disappeared, the only 
exports now allowed being relatively small quantities to Allied countries and 
British Possessions. 

The production of superphosphate havS been greatly reduced during 
the war owing to the lack of sulphuric acid. The production of superphos¬ 
phate in 1916 fell to about 500 000 tons, as compared with about 800 000 
tons in 1913. During the last’ few months, however, the paramount ne¬ 
cessity of increasing the home-grown fopd supply has been realised, and steps 
have been taken to secure a large and immediate production of superphos¬ 
phate. Renewal and extension of superphosphate plant is accordingly 
proceeding at the present time with a view to recovering the lost ground 
as speedily as possible. 

After hearing the evidence and considering the figures which have been 
laid before them, the Committee concluded that by far the most important 
prospect of utilising the increased quantities of acid is in the manufacture 
of artificial fertilisers. 

With regard to sulphate of ammonia, which before the war was 
largely an export trade, it is probable that the impetus which has been given 
ho home consumption will continue to be felt. It must be remembered, 
tow ever, that the probable increased home consumption, will to a very large 
extent be provided by a reduction of the export of this fertiliser below the 
pre-war figures. The limiting factor is at present the amount of coal carbon¬ 
ised in connection with recovery plant, and the acid consumption for sul¬ 
phate manufacture bears a direct relation to- this quantity, aud not to the 
home consumption. During the war, although every effort has been made 
to extend by-product coking plants, the increased production of ammonia 
has only been about 7 per cent. The coke-oven industry may be expected to 
absorb larger quantities of acid during the years following the war, but the 
increase can hardly be considered of much importance to the acid situation. 

The manufacture of ammonia from atmospheric nitrogen by the 
cyanamide process ■ and by the Haber process may ultimately' assume 
importance in the United Engdom, but as the success of these processes is 
conditional upon the provision of cheap pcjwer, and as the processes are as 
yet undeveloped they cannot be so important a factor as to influence to any 
marked extent the conditions immediately following upon the cessation of 
hostihties. On the other hand, the introduction of synthetic methods for 
the production of nitric acid, which are now in early stages of operation, 
tends to diminish the consumption of. sulphuric acid for the manufacture 
of nitric acid- 

The Committee have found that the inmiediate increase in the consump¬ 
tion of acid after the war is almost wholly a question of the development of 
the superphosphate industry. • They have accordingly considered evidence 
both feom agricultural experts and from fertiliser manufacturers*as to the 
probable post-war position. It is evident from the opinion of these wit¬ 
nesses, quite apart from any question of manufacturing facilities, that the 
greatly’^tended use of phosphatic nuinures is both economically profitable 

mm] ■ 
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and essential for the efficient cultivation of the land. The extent to which 
such extended use will in fact take place depends mainly upon the agricul¬ 
tural policy of the Government. Prof. T. H. MiddIvE^ton, Deputy Director 
General of the Pood Production Department, submitted to the Committee 
an estimate of the post-war increase of fertilisers based on the assumption 
that 3 600 000 acres of arable land would be added to the existing area in 
the United Kingdom and that a larger proportion of the grass land would 
be manured. This estimate further indicated that an additional quantity 
of 620 000 tons of superphosphate and 629 000 tons of basic slag could with 
advantage be used. This increased quantity of superphosphate would 
correspond to the absorption of 200 000 tons of sulphuric acid. 

The available supply of basic slag is not likely to approach the figure 
mentioned above, but as this phosphatic manure can to a “considerable 
extent be replaced by superphosphate, it is evident that a much larger quan¬ 
tity of superphosphate could be employed if it were available. 

It has been difficult to obtain any exact data regarding the question 
of the future export market for superphosphate. The export trade has 
declined, and fertiliser manufacturers themselves do not appear to antici¬ 
pate any considerable revival. It would, therefore, be unwise to count upon 
the export trade as a means of permanently reducing the surplus of 
sulphuric acid to any extent, although in the years immediately succeeding 
the war Belgium may be a large buyer. 

In view of the proved, agricultural need for greater quantities 
of fertilisers, the Committee are of - opinion that the large surplus of 
sulphuric acid plant which will become available at the end of the w^ar 
provides an apportunity of an altogether exceptional nature for the 
development of a vigorous^ agricultural policy in relation to the efficient 
cultivation of the- soil. Having regard, therefore, for the guarantees 
which are given to the farmer under the Corn Production Act, the 
Committee recommend that the powers provided by Section 9 of the Act 
should be widely used to enforce the adequate use of fertilisers. 

In conclusion, the following recommendations are made for providing 
an outlet for the surplus sulphuric acid which may be expected over the 
pre-war production as regards the production of fertilisers: -r- 

d) That in the exercise of any compulsory powers given by the Corn 
Production Act^every possible step should be taken to extend the use of- 
fertilisers. 

5) That in everyway —by lectures, by practical demonstrations, and 
by experiments carried out at Government expense on plots easily 
accessible in various parts of the country — farmers should be encouraged 
and educated in the increased use of fertilisers. 

c) That arrangements should be made with shipping, railway, afid 
canal companies for cheap and adequate transport of raw materials, acid, 
and fertilisers, and that cheap freights should be arranged for the carriage 
of fertilisers to any part of the Empire or any AHied or neutral country 
#where an opening for a market may offer. 
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741 - Some Availability Studies with Ammonium Phosphate and its Chemical and 
Biological Effects upon the Soil (I). —- Allison, F. E.,in Stnl Science, Vol. V,No. I, 
pp. 1.79 4- 10 Figs. + Bibliogi-aphy of 36 publications. Baltimore, January, 1918. 

The investigations were carried out withAmiiio-Plios an ammonium 
phosphate fertiliser prepared by the American Cyanamide Company. It 
consists of ground mineral phosphate mixed with sufficient sulphuric acid 
to free all the phosphoric acid, which is removed by filtration and washing. 
Gaseous ammonia is produced by steaming crude calcium cyanamide in an 
autoclave under a pressure of several atmospheres; the ammonia is bubbled 
into the phosphoric acid until it is converted chiefly into di-ammonium phos¬ 
phate, though.at the same time some citrate-insoluble iron and aluminium 
ammonium phosphates are formed. Phosphoric acid is then added, us¬ 
ing methyl orange as an indicator, till the proportion of mono-ammonium 
phosphate is attained which will make the insoluble phosphates assimil¬ 
able. When evaporated to dryness the solution gives a commercial product, ^ 
'' Ammo-Phos a light grey material resembling superphosphate. 

Up to the present nearly all the investigations on the use of ammonium 
salts as fertilisers have been made with ammonium sulphate or other salts, 
but never with ammonium phosphate on account of its high price. Now 
that a satisfactory method has been found for producing it commercially 
it is important to determine the conditions under which this fertiliser gives 
the best results and the quantities in which it may be applied safely and eco¬ 
nomically to various crops. 

According to the author's tests commeVcial ammonium phosphate fer¬ 
tiliser contaius about 13.5 % ammonia and 43 % phosphoric acid, 96.5% 
of which is soluble in water and citrate. The nitrification of ammonium 
phosphate is similar to that of ammonium sulphate, but the aihmonifica- 
tion differs. Soil fungi utilise the various nitrogenous compounds tested 
in the following decreasing order: — ammonium phosphate, ammoniurn 
carbonate, ammonium sulphate, urea, ammonium nitrate, sodium nitrate. 

On an average the nitrogen recovered from a sandy soil after six har¬ 
vests (one of barley, four of buckwheat and one of maiice) was : 65.88 % for 
ammonium phosphate, 61.10 % for ammonium sulphate, 43.74 % for dried 
blood, and 41.19 % for cottonseed meal. In a loam soil the recovery was 
respectively: —48.46 %, 50.43 %, 42.51 %, and 36.49 %. Timing increased 
the nitrogen recovery and the crop yield was in relation to this ratio 
except imder very acid conditions, when ammonium sulphate gave a 
higher nitrogen recovery than phosphate, but a much smaller crop. The 
author believes the relatively low nitrogen recovery is due to the loss of 
free uitrogeu or ammonia through the soil as well as through the plants, The 
increased lime requirement per acre resulting from the respective applica- 
&ns was : —for ammonium sulphate 794 lb., ammonium phosphate 525 
Id., dried blood 263 lb., and cottonseed meal 113 lb., 

Tot experiment showed an almost equal utilisation of nitrogen for 
<x>mnxercial ammoniurn phosphate, its aqueous extract and sodium nitrate. 


(I)See J?., 1916,No. 272 (Ud,) 

l%4l\ 
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Only the water insoluble ammonium phosphate gave a slightly lower yield 
than*the other forms of nitrogen. Greenhouse experiments did not, on au 
average,' show great differences in the availability of the phosphorus of the 
ammonium phosphate, superphosphate or basic slag. In very acid soils 
superphosphate was sometimes superior to ammonium phosphate as a 
source of phosphorus bkainse it does' not appreciably increase the acidity 
which ammonium phosphate does increase. 

Germination experiments' showed that, with equal quantities of nitro¬ 
gen, ammonium phosphate has a toxicity equaltothat of ammonium sul¬ 
phate, but inferior to that of sodium nitrate and ammonium chloride, when 
applied in high concentrations. In very sandy soils toxicity is obtained 
with the amount of fertiliser required in clay or silt soils/ The toxic 
action of commercial ammonium phosphate does not exceed that of pure 
mono-ammonium phosphate. ■ As regards the action ol the various nitrogen¬ 
ous and phosphoric fertilisers on germination, Uming decreased the growth 
of maize when the fertiliser was applied in small quantities, and increased 
the growth when large quantities of fertiliser were used. As a rule mixing 
fertilisers did noj: lessen the toxic effect. Maize, buckwheat, barley, wheat 
and oats resist heavy applications of fertiliser, but vetch, rape, and cowpea 
are relatively susceptible, 

Under laboratory conditions the effect of fertilisers applied to 200 gm. 
of soil in glasses, was the same whether they were uniformly mixed with the 
soil or placed in direct contact with the seed. Under field conditions appli¬ 
cations of 100 lb. of ammonium phosphate per.acre in rows did not harm 
maize, but applications of 150 lb. proved slightly injurious. 

In conclusion it may be said that ammonium phosphate has as a rule 
the same nitrogen value as ammonium sulphate and the same'phosphorus 
value as superphosphate, and might be used to replace these two fertilisers. 
The few exceptions, under abnormal conditions, do not alter this conclusion, 
all the more so because ammonium.phosphate is rapidly nitrified and 
utilised by micro-organisms and plants. The fertiliser resembles am¬ 
monium sulphate in its toxic effects when applied in high concen¬ 
trations, and is slightly less toxic than sodium nitrate. As with other 
soluble fertilisers care must be exercised in the amount used when it is 
applied in drills. 

7^2 - The Identification of Grasses by their Vegetative Characters*—C arrier,ly^^ian, 

(Agronomist ill Pasture Investigations), in U. 5 , DepdfimntofA^rkuUure, 

pp. 50 -f- 60 Figs. Washington, January 19, 1917. 

An attempt is made to identify grasses by the vegetative characters 
of their structure and of some special organs of the root, stem, and leaf, so 
that the inflorescence is not required for this purpose. Many attempts have 
been made previously to do this, especially by McAlpine, Waed, vStIblRR 
and Schrotek, and Percival. The author Mows in part PercivaTs method, 
and gives a dichotomous table of 56 species wHch are classified and 
illustrated in the bulletin. 
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743 - Composition of Citrus Leaves at Various Stages of Mottling (i),— jknsen, c, a 
(Assistant in Plant Malnutrition, OfSce of Biophysical Investigations, Bureau of 
Plant Industry, U. S. Dept, of Agric.). in the Journal of Aqncidtwal Rcseauh, Vol. IX, 
No. 6 , pp. 1 57-166. Bibliography of ii Publications. Washington, D. C., May 7, 1917. 

Previous studies of the soil factors influencing the mottling of Citnis 
leaves in southern California have shown that the percentage of mottling 
of the Citrus leaves varies inversely with the humus content of soils in Citrus 
groves ; that decomposing organic mater increases the amounts of soluble 
salts in the soil; and that a system of basin mulching in Citrus groves, 
especialty on certain soil types, has produced an improvement in tree growth 
and fruit setting in comparison* with the furrow system of irrigation and sur¬ 
face cultivation. 

The purpose of the study here reported was to see if mottled Citrus 
leaves flowed a deficiency of the mineral elements directly affecting chloro¬ 
phyll formation. 

It was found that ver}" badly mottled orange and lemon leaves con¬ 
tained higher percentages of iron, calcium, magnesium, and phosphoric 
acid than healthy leav^es, the average percentage of the entire leaf being 
considered. The leaves in the medium stages of mottling sometimes con¬ 
tained more and sometimes less of these elements than health5^ leaves. 

In nearly all cases the midribs of the healthy leaves contained less of 
the above mentioned elements than the mesophyll tissue. In badly mot¬ 
tled leaves the midribs contained a higher percentage of calcium than the 
mesophyll tissue, usually as much magnesium, and usually more phosphoric 
acid. 

With very few minor exceptions, the leaf stems contained less iron, 
calcium, and magnesium than either the midrib or mesophyll area in both 
healthy and mottled le^aves. * The percentages of calcium, magnesium, and 
l^hosphoric acid, however, increased in the leaf stems of badl}^ mottled 
Citrus leaves, but usually not in the medium mottled leaves. 

Old leaves contained higher percentages of calcium and magnesium 
than new leaves not fully grown. 

In all the Citrusleaves analyzed, the phosphopc acid was quite uniformly 
distributed in the midribs, the mesoph^dl tissue and the leaf stems (re¬ 
gardless of age or stage of mottling), indicating that phosphoric acid is 
early and freely transferred tlirough the conducting tissue to the meso¬ 
phyll areas. Sharply outlined yellow spots in the mesophyll areas of orange 
leaves contained less calcium, magnesium, and phosphoric acid than the 
green parts {mostly veins) of the leaves. 

Judged by a comparison of the average percentages of the inorganic 
elements determined in healthy Citrus leaves and in leaves in the medium 
stages of mottling, the data obtained did not show thar the initial mottling 
could be accounted for by deficiency in the transfer of the iron, calcium, 
magnesium, and phosphoric acid from the conducting system of the leaf stem 
and midrib to the mesophyll tissue. On the other hand, sharply localized 
yellow areas in old orange leaves contained less of these elements than the 

(1} &e also S iMitoary 1918, No. 173. (£((.) , 
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adjoining green areas (mostb^ veins), but wiietber that relation obtained in 
the initial stage of mottling was not determined. In verj^ badly mottled 
Citrus leaves there was in general an increase in the j:»ercentage of these 
elements in the conducting tissues, including the leaf stems, indicating diffi¬ 
cult}^ in their transfer to the mesopliyll tissues in very advanced stage'^ of 
mottling, probabl}’’ because the leaf had become functionless. 

Green leaves and the green parts of spotted leaves of the golden privet 
{Ligusinm aured) contained about twice as much calcium and appreciabl}^ 
more magnesium than the yellow leaves. Yellow leaves and the yellow 
parts of vSpotted leaves contained more iron than and about 2.5 times as 
much phosphoric acid* as the green leaves or green parts of spotted leaves, 
heal stems of green privet leaves containeci lower percentages of iron, 
calcium, magnesium, and phosphoric acid than the leaves. I/eaf stems 
of yellow privet leaves contained about one-half as much phosphoiic acid 
as the leaves; the percentages of iron and magnesium were about the 
same, while the lea^^ stems contained more calcium thaix the leaves. The 
leaf fetems of yellow privet leaves contained higher percentages of calcium 
and magnesiitm than the leaf stems of green privet leaves. 

744 - The Fats and Fatty Acids of the Grain Sorghums, — Francis, c k. and Friede- 
aL\.NN, W. G , in Okithoina A^ncultural and Mechanical Colleis^, A;;ncuHural Expetiment 
SMion, SiiUwaiei, OhUhoma, Bulletinliio. X17, pp , i Fig., 5 Tables. Stillwatei', Okl, 
October, 1917. 

Six fatty acids have been shown to be present in kafir, feterita and milo. 
fat, namely : oleic and linoleic, stearic and palmitic, butyric and formic, 
predominating in the*order given. Traces of saturated acids higher than 
stearic acid are present in kafir and milo fat. The tables given by the 
authors show that the physical and chemical constants of the fats and fatty 
acids of kafir, feterita and milo are similar. The percentages of fat obtained 
by the extraction method were as follows: feterita 2.72-2.80; milo 2.53-2.61; 
kafir 0.89. 

745 - The Chymase of Solanutn eleagnifolium* — bod . vnsky , a. (ixpartmcnt of 
Physiology and Biochemistry, Cornell University, Ithaca), in The Journal of Bioloqical 
Chemistry^ Vol. XXVII, ]Sfo. i, pp. 103-165. Baltimore, Md., 1916. 

In New Mexico and Arizona the berries of Solmmm elaeagnifolmm 
are used as a substitute for rennet in the coagulation of milk. By means of 
maceration and precipitation with acetone the writer has extracted from 
the mature berrries a chymase which possess the following propertiesIt 
coagulates boiled natural milk without addition of calcium chloride. It 
proved more resistant toheat than animal rennin. In tests conducted 
between 37 and 55<*C. the time of coagulation was inversely proportional to 
the quantity of the enzy^^me, other conditions being constant,. Increase of 
temperature had the efiect of increasing the rapidity of coagulation, but it 
also inactivated the enzyme. The optimum temperature was 84^0,, in a 
dilution of one part of the solid enzyme preparation to 20 000 parts of milk, 
coagulation taking place in about i minute. In a dilution ofi: loo'ooo 
coagulation occurred in 10 minutes the enzyme being obviously inactivaA- 
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ed in tlie higher dilution by the longer exposure to heat. Preliminary tests 
failed to discover anj’’ pronounced peptic or tryptic action of the extract. 

- New Observations bn the Degradation of Inulin and “Inulids” in Chicory 

Hoots*—G eslin, B. and \VOLFF, J., in Compies rcndits dcs SSances de VAcadimic 

Sciences, Vol. CI,XVI, No. lo, pp, 428-430. Paris, March, 11, 1918. 

In a previous paper (i) the authors showed that under the influence 
of diastases the inulin of chicory roots is gradually degraded to a hexose 
form, passing through the intermediate non-reducing but fermentable 
forms which they have called “ inulids 

The authors have follow'ed the degradation of the inulids in the root 
during its preservation by the use of two 3^easts differing greatly in their 
action on these compoundsi) Schizosaccharomyces Pombe, which has 
no action on inulin, but attacks all the inulidvS derived from it; 2) a Bur¬ 
gundy yeast which attacks only the least condensed inulids and the pro¬ 
ducts of their hydrolysis. The juice of roots harvested in October and.De- 
cember and t.he juice of the same roots after they had been stored for a 
month were fermented comparatively with these two yeasts. 

The inulids may thus be divided into two groups ‘according to their 
fermentation characters and their successive .degradations be observed 
according to the yeast used — P or B. 

Results obtained with roots hai vested in October iht juice of tediich was exa¬ 
mined immediately (I) and again a month later (II): results based on 100 


of carbohydrates. 

I - 

n 

Differ cuce 

Dklatter fermented by yeast B . 

• . 33.5 

58.8 

22.3 

» S) 0 p. 

. . . . 50.9 

75.9 

25.0 

Difference (F inulids).. 

. . . . 17.4 ‘ 

20.1 

2.7 


It is seen that during the month's storage the amount of B inulids 
increased by 22.3, It is probable that these B inulids were derived from 
the P inulids; as these increavSed by 2*7 and could only be derived from the 
inulin, more P inulids formed than disappeared. This result may vary 
with the date of the harvest, for the authors noticed that in the December 
roots kept for a month less P inulids were formed than disappeared. 

To sum up, for October roots, 100 gm. of total carbohydrates give 



Juice 



at the 

after 


begiimiitg 

1 monlli 

Uiifermentabie inuliii. 

. . . 44.2 

21.4 

Inulids fermented by Fombe only. 

■ 17*4 

20.1 

Tiansfonned F inulids fermented by B. , . 

, _ 

22.3 

Initial intilids fermented by B. 

• " 33.5 

33^5 

Undetermined matter.. 

... 4.9 

2.7 


100.0 

. 100.0 


(i) See R,, Xkc., 1917, No, 1137^. — For intiUn in plants,see also M. April, X918, 
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The same experiments and calculations for December roots gave : — 

Juice 



at the 

after 


beginning 

1 month 

Unfermentabk iuuliii . . - . 

. . 31.4 

20.3 

laulids fermented by P. only ... 

• . 17.5 

15.2 

Transformed P innlids fermented by B. 

. . . — 

ii.S- 

Initial inulids fermented by B. 

• • • 52.3 

52.3 


101.2 

99.6 


747 - The Relation of Amide Nitrogen to the Nitrogen Metabolism of the Pea Plant. — 

Sure, Barnett andToTTiNGHAM,.W. B- (Departmetit of Agricultural CheUiisify, TJuivef- 
sity of Wisconsin, Madison), in The Journal oj Biological Chemistry, VoL XXVI. No. 2t 
PP. 535-548,3 Diagr. Ballimore, Md., September, igi 6 . 

In studies of nitrogen metabolism in plants, one of the most striking 
observations has been that asparagine accumulates to a considerable extent 
in shoots of growing seedlings, especially when germinated in the dark for 2 
to 3 weeks, but disappears during later growth. 

This observation has been the subject of much discussion. Different 
theories have been proposed to explain the physiological r 61 e of asparagine 
and the chemical processes invplved in its accumulation in plant meta¬ 
bolism, but the problem has not yet been definitely solved. 

The purpose of the present investigation was ‘to determine whether, 
during germination, there is a direct relation between the disappearance 
.of amino-acids and the accumulation of amides, as determined by methods 
more strictly quantitative than those formerly used. 

About 400 gm. of air dried peas were soaked for about-12 hours in dis¬ 
tilled water and planted in sand in a greenhouse. The sand was watered 
with distilled \^ater daily. . The seedlings were partially etiolated for the 
purpose of stimulating the accnmulation of amides by retarding photo¬ 
synthesis. A first crop was harvested after 5 days of growth, a second 
after 13, another after 19, and the last after 26 days.. 

The main observations may be summarized as follows: — 

After 26 days the total nitrogen more than doubled in percentage in 
the shoot. This Was possible only when carbohydrate decompo^tion 
was more rapid than protein disint^ration, and indicates that during the 
earlystagesof growth of the etiolated pea plant, the shoot is the seat of 
rapid carbohydrate catabolism. 

The total nitrogen somewhat decreased in the cotyledon and, during 
earlier stages of growth, a-amino-acids accumulated in the cotyledon even 
to greater extent than in the shoot. This indicates that catabolism is the 
predominant type of change in protein, material of the cotyledon during 
germination. ' 

The water-soluble nitrogen maintaina^ a rather constant proportion of 
the total nitrogen througfiout the period of growth investigated with the 
exception of the first stage, when it accumulated to a.considerable extent. 

Ammonia was present only in traces in the seed, but accumulated 
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germination advanced It fluctuated in the cotyledon somewhat parallel 
to amide nitrogen, but in'the shoot it decreased while amide nitrogen 
increased. 

Amides accumulated in the shoot throughout all the difiereiit stages of 
germination, but not in such large proportions as previous investigators have 
reported. This may be due to the faulty methods of analysis formerly em¬ 
ployed. In the cotyledon the amide nitrogen fluctuated somewhat at early 
stages, but later increased remarkably, while a-amino-acids were disap¬ 
pearing rapidly. 

Amides accumulated while carbohydrates ‘ and ammonia decreased. 
It may be inferred that the3^ were produced synthetically from the latter 
compounds. The evidence for such a view from this study, however, is in¬ 
sufficient to be conclusive. 

a-amiuo-acids accumulated rapidly, especially in the cotyledon during 
the earlier stages of growth. In tJie later stages of growth tiiey decreased 
considerably’'in the shoot and disappeared rajndly and completely from the 
cotyledon. 

Tile accumulation of amides simultaneously with the decrease of 
a-amino-acids and ammonia in the shoot indicates that a-amino-acids 
servefor amide production in the nitrogen metabolism of the etiolated pea 
plant. 

748- The Effect of One Plant on. Another. — pickbrino, sfencer, in Aitmis of Botany , 

Vol. XNXI No. 133 , pp. 181-187 -f 3 Figs. I/Ondon, April, 1917. 

As a result of numerous investigations started in 1895 the author noted 
the injurious effect which one plant may have on another. In a series of pot 
experiments he found the following species to be subject to such influence: ■— 
apple, pear, cherry, plum, six kinds of forest trees, mustard, tobacco, to¬ 
matoes, barleys, clover and two varieties of grasses. The plants exercising 
the injurious effect were apple seedlings, mustard, tobacco, tomato, two 
varieties of clover and sixteen varieties of grasses. 

Some plants can exercise this action on other individuals of their own 
species; this is the case with tobacco, tomato, mustard and apple. This may 
be compared with the well-known phenomenon of the bad development of a 
yotmg plant near an older one. The author believes that the roots of the 
plant exercising the injurious influence secrete a toxic substance. Recent 
experiments confirmed this theory. He made three pot experiments with 
mustard. On the surface of the first pot was placed a tray containing soil, 
and so perforated that the water percolated through to the pot below. In 
this case growth was normal and there was no, injurious effect. In the 
second test a crop of mustard was grown in the tray* but the holes were 
stopped and the water for 'the plants in the pot below was given to them 
direct. Growth was also normal in this case. The conditions in the tHrd 
test were similar to those of the second, except that the holes were left 
open and the water for the plants below only reached them after having 
passed through the tray, in this test the growth of the mustard in the 
large pot was reduced kf of normal growth. 
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The extent of this action varies greatly; in pot experiments reduction 
ill growth varies from 6 to 97 %; in field experiments vith trees it may be 
very small or sufficient to kill the plant. 

Attempts have been made to explain this phenomenon by many hypo¬ 
theses, such as rapid exhaustion of the soil, etc., but they have all been re¬ 
jected. The toxic substance which appears to cause the action oxidises 
rapidly; water containing it loses its toxic properties when exposed to the 
air for 24 hours. 

749 - Selection of Wheat in Ontario, Canada. —zavitz, c. a., in the Oniam Department 
of AgncuJtme, Agricultural College, Bulletin 261, pp. 30 + 4 P'igs. "Toronto (Ontario),' 
Eebiuary, 1918. 

Winter wheat — i) The mass selection method is still followed by 
the Canadian Seed Growers' Association and by some experiment stations. 
Seed obtained in the third year after three successive selectio..s is sold as 
a guaranteed selected product. 

2) An excellent example of the results of individual selection is shown 
by the winter wheat Dawson's Golden Chaff derived from a plant isolated 
in 1881 near Paris, Ontario. This plant, reinarkable in the midst of lodged 
wheat on account of the streiigtb and elasticity of its straw, which prevented 
its lodging, transmitted its character to its descendants, which now form 
one of thefavonrite wheal varieties. By individual selection of the variety 
Imperial Amber a pure dine was obtained with a yield exceeding that of 
the parent variety by 3.9 bushels per acre. 

3) The hybrids Dawson's X Tasmania Red, Dawson's- X Bulgarian and 
Dawson's X Turkey Red gave in all cases an average grain yield superior to 
that of the parent plants. 

The cross Dawson's X Bulgarian gave a new variety, 0 . A. C. No. 104, 
which,"dining 6 years, gave an average of 45.0 bushels per acre,^. ^., 4.2 bush¬ 
els more than Dawson's and 7.5 bushels more than Bulgarian.' Not only 
did 0 . A. C. exceed the yield of both its parent plants, but it also exceeded 
the other varieties more widely grown in Ontario — Imperial Amber, 
Kliarfcov and Yaroslaf. The new variety is beardless, like Dawson's and 
has white glumes, like Bulgarian. 

In addition to these selection experiments numerous tests were made 
on yield, resistance to rust and lodging, with the following results: — 

The average grain 5delds for 5 years w^ere: — Imperialk Amber, 45.8 
bushels per acre; Kharkov, 457 bushels; Gillespie Red, 45.2 bushels; 
McBean's Golden Chaff, 45.1 bushels; Tuscan Island, bushels; Grand 
Prize, 44.7 bushels; American Banner, 44 6 bushels. These are the varieties 
best suited to the district. Theiss, Kharkov, Tuscan Island, Yaroslof and 
Banatka were freest from rust; Tystofte Smaa and McBean's Golden Chaff 
were both badly attacked. Dawson's Golden Chaff, American Banner, Im¬ 
perial Amber, Michigan Amber, McPherson and Scott were the earliest varie¬ 
ties. The varieties with the weakest straw and, consequently, most subject 
to lodging, were Banatka, Theiss, Crimean Red, Geneva and Kharkov. 

Spring wheat, — r) A new hybrid obtained by crossing the Red BSfo 
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and Herison Bearded varieties gave, on a five year average, a yield (40.7 
bushels per acre) superior to any of the spring varieties tested in Ontario. 

The results are given of numerous selection experiments with spring 
and winter wheat and rye, all of which confirni^the influence of selection 
of the largest and heaviest seed on the crop. 

750 - Increased Self-Fertilisation of Petkuser Rye by Pure Line Selection, in the 
Netherlands. — IVIeyer, Gmeun it., in CvUma, Year^KXX, No. 353, pp. 14-19. 
Wageningen, 1918. 

In 1915 the author sorted out 56 ears of Petkuser rye in order to de¬ 
termine whether distinct and improved types could be isolated by pure 
line selection. The results are of special interest with regard to the self- 
fertilisation of rye (i). 

In 1916 the plants of each strain were divided into three groups :— 
i) plants freely exposed to cross-pollinisation ; 2) plants the inflorescences 
of wliich were partially isolated with muslin, the web being coarse enough 
to let pass a certain amount of pollen carried by the wind ; 3) plants the 
inflorescences of which were completely isolated with parchment. 

In 1917 the ears of . a certain number of .descendants of each of these 
three groiips were completely isolated before flowering by bags of parch¬ 
ment. The plants thus subjected to forced self-fertilisation showed marked 
differences in the percentage of setting. -Some, as those of line 3, had 
as much as 57 seeds per ear, -whereas others did not produce as much as 
a single seed. Line 3 was remarkable for its high degree of self-fertilisa¬ 
tion, with an average of about 20 seeds per ear. It is, therefore, possible 
by pure line selection to isolate types of rye with a degree of self-fertility 
much above the normal. 

T'he author intends to continue this selection work taking into considera¬ 
tion the shape and colour of the ear. The original number of strains has 
been gradually reduced to three — Nos. 28,37 and 3—by successive elimina- 
tlon of the worthless ones. Line 28 has an ear with square^ section of the 
teal Petkuser type. ’Line 37 is characterised by a special colour of the un¬ 
ripe ear and by a tendency to produce three seeds per spikelet, which makes 
it very broad and compact. As has been already said, line 3 ranks first in 
self-fertilisation. 

751 " Selbotion Experiments with Two Cultivated Oats Aooording to the Position 

of the Seed in the Spikelet, in Franee\— Daniel, n. and in Anndes des 

sci^^ mtureUes, Vol. XX, Noi>. i-O, pp. 289-308-fii Tables + 6 Figs. * Paris, 1917. 

Tile spikelets of oats are composed of a variable number of alternate 
flowers wMch may be arranged as follows : — 

X} Two fertile flowers, internal and external, and a much larger and 
more membraneous sterile flower; . 

2) Three fertile flowers, one of which, known as ‘'intermediary'", is 
betw^n,the external and internal flowers ; 

- fr) of adf*!&rt|lisa1ioix bl rye is very low | th^ percentage of setting, in self- 

plants mrely 5 %. See i?. Feb., 1018, No. r46. (Ed,). 
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3) A single fertile flower called ‘'single ” flower, and one rudimentary 
sterile flower ; the former represents the external flower of the preceding 
cases. 

Four very different kinds of seed correspond to the ^various flowers f— 
a) external; b) single ; c) intermediary ; d) internal. The size, morpholo¬ 
gical peculiarities and proportion of these seeds serve to differentiate the 
principal varieties of cultivated oats. It is generally admitted that the 
external seeds are heavier than the internal ones, but the kernel is not so 
plump. As regards weight and construction single seeds closely resemble 
external seeds, intermediary seeds intenial ones. 

This has been shown by the work of vafiotis authors (chiefly Dbkaifpe 
&S1RODOT, Dotour), but up to the present no investigation appears to have 
been made into the agricultural value of these different seeds and the 
possibility of a selection based on their separation, and the advantages to 
be derived therefrom. Nevertheless, the very position of these different 
seeds on the inflorescence and their respective development seems to show 
that there exists between them, in addition to their morphological 
differences, physiological differences capable of being transmitted to their 
descendants. 

In order to solve this question the authors undertook from 1910 to 1913 
a set of expeiiments the results of which they now give. 

In the first place, from a commercial lot of the two varieties, Canadian 
white oats and Brie black oats, 1000 seeds were chosen at random, and di¬ 
vided into the four above mentioned groups to determine the proportion. 
A predominance of intermediary seeds was found in the white oats, and of 
external ones in the black oats. 

An equal number (300) of the seeds of each group and the original mix¬ 
ture was sown in separate plots in order to determine the yield and charac¬ 
ters of the descendants. The yields of the four groups ( 1 -IV) and the 
original mixture (V) were : — 

White oats, — I) 245 gm.; 11) 195 gm.; 111) 175 gm.; IV) 2x5 gm,; 
V) 210 gm. 

Black oats, — I) 135 gm.; 11 ) .250 gm.; III) 160 gm.; IV) 130 gm.; 
V) 180 gm. 

In white oats, therefore, the external seed gave the highest }delds, in 
black oats the single seeds. This shows that the position of the seed.on 
the spikelet does not influence the yield. 

It was of interest to know whether the descendants of the external seeds 
of white oats and the single seeds of black oats were respectively richer in 
external seeds and single seeds, and, consequently more productive than the 
parent variety. To test this the descendants of each of the above groups 
ol seed were sorted in 1911 with the following results:— in white bats the 
single seed predominated in the descendants oi each group, being most 
numerous in those of the s^eds. In black oats, on the contrary, 

the external seeds predominated, 'reaching - their maximum pa the 
descendants of the intermediary seeds: Thus, in spite of selection, thl?' 
same type of seed (single in white pats, external in black oats) 



‘8oS 


PI,ANa^ BREEDING 


predominant in all the groups. Moreover, selection did not accentuate 
or even preserve, the character which it should have peipetuated, for 
the number of seeds in each category was about tlflft same from whatever 
kind of seed it was derived. 

The ineflSiciency of the selection was also clear when the composition 
of the descendants of the sorted and mixed seeds was compared. The differ¬ 
ences were very small, practically negligible, and all the seed, whether sortr 
ed or not, may be said to have given the same result. 

Determinations-were also made for each group of the weight of loo seeds 
and the relative proportion, in weights, of the coat and kernel. It was found 
that these factors depend neither on heredity nor selection, but vary accord¬ 
ing to the varieties and environmental conditions (climate, etc.). 

CoNCEXJSiONS. — i) The proportion of the different seeds, as charac¬ 
terised by their position on the spikelet, is not hereditary but subject to 
environmental conditions the influence of which is manifest in a different 
way according to the variety under consideration. 

2) The weight of the different seeds in very variable, 

3) Selection based on the separation of these different'seeds is of 
slight value as regards their distribution among the descendants, their 
weight, or tl^e relative proporton of coat and kernel. 

4) The different see'ds are of unequal value as regards yield and the 
quality of the product, but these values are not characteristic of tlie seed 
and vary with the variety and climatic conditions. 

5) The 1913 experiments gave results differing slightly from those 
of the preceding years; they showed the actual and general predominance 
of two-seeded spikelets, but this predominance, present in all the groups 
whatever their origin, cannot be attributed to selection. 

6) Finally, if the position of oat seeds on the spikelet gives them cer¬ 
tain morphological peculiarities (known for a long time and enabling them 
to be easily distinguished), it gives them no physiological property or spe¬ 
cial hereditary quality so that it does not make efficient selection possible. 

752 - The Mieritance of (3iafaeters in Rice, in India,— Parnell, f. r., ranoaswami 
Avyangar, G. N., «nd Rajhah, K,, in Me^mirs of the Department of A'^nmUure in 
India^ Botanical Scries^ Vol. IX, No. 2, pp. 75-105 -f 21 Tables -h 5 Coloured Plates, 
Calcutta, November, 1917. 

,The exj^riments described were started at the Government Farm of ~ 
Coimbatore in 1913 with about 100 varieties of rice. 

Size OR outer oeumes. — The rice spikelet is single-flowered, with two 
outer sterile glumes, i inner fertile glume, and a palea; these two last are 
joined and referred to together as inner glumes. The outer glumes are 
small, rarel3" more than % to the length of the inner glumes, except in 
the Rakfci Pakshi Bhatta variety, in which both kinds of .glume are about 
the same length. 

In a plot of rice with short outer glumes which had been exposed to 
eross-fertili^tion, were found sev^al varieties with long outer glumes. 

and all their descendants were longglumed. 
On the other handsome of the short-glumed varieties transmitted this 
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character without change, whereas others had mixed descendants including 
short-glumedandlong-glumed plants in the Mendelian ratio of 3 : i, thus 
showing the short-glumed character to be dominant to the long-glumed. 

Goeden coeour of inner geumes and internodes. — The colour 
is usually light green, but in many cases it is gold, and when such this 
character is recessive to green, the ratio of green-glumed to gold-glumed 
plants in jFg being 3: i. In other cases transmission of colour is so complicated 
as to suggest the presence either of another determinant for the gold which 
is incompletely dominant to green, or of an inhibitory factor acting only on 
the glumes, the internodes remaining golden. 

Factor concerned in the distribution of coeour in the geumes. 
— The inner glumes are often of a characteristic blackish-brown colour 
which affects the furrows more particular!}". As the golden colour, the 
blackish-brown may be subjected to a factor which localises it in the centre 
of the glume, the top and base of which remain entirely green. This factor 
is dominant; in JFg the respective numbers of plants with piebald glumes and 
those with glumes of uniform gold or with blackish-brown furrows down 
their whole length, are in the Mendelian ratio of 3 : i. 

PuRPEB PiGiviENTATiOY. — This is due to the presence of anthocyaain 
in the cell sap. The characterpigmented "'is dominant to the character 
" unpigmented Between the pigmented and unpigmented individuals 
there are the two ratios 3: i and 9 : 7, which suggests the presence of two 
distinct factors of pigmentation. This h}"pothesis was confirmed by the 
results of an experiment in which purple pigmented plants were obtained 
from a cross between the unpigmented Garudan Samba variety with an F3 
hybrid, also unpigmented. The two purple factors were evidently distri¬ 
buted in a heteroz5"gous state in the two parents. 

Dark rurpee coeouring of the puevinus and auricee. ~ In the 
absence of the factor causing this colour the 'pulvinus (swollen zone at the 
base of the leaf-sheath immediately alove the node) and the auricle re¬ 
main green or greenish-white. In this case the pigmented character is 
also dominant. 

Similar conditions also govern the purple pigmentation of the leaf- 
sheath ; this pigmentation often extends to the ligule. 

PuRPEE EINING of internode (L), PURPEE GEUHES (Gj, PURPEE 
STIGMA (S), PURPEE AXiE (A), — To study these characters, the determinants 
of which are expressed by the letters in parenthesis, a cross was made 
between two plants of the Basangi variety, one of which had purple lining 
of the internode, purple glumes and no pigmentation of the stigma or 
axil (LLGGs5aa\ the other purple stigma and axil but no pigment in the 
other organs (IfegSSAA). Fj gave a hybrid with the formula LlggSsAa. 

In Fjf it was found tnat each character, considered separately, is 
dominant to the character “ unpigmented Considered together, however, 
these characters showed that:— i) purple lining is associated with purple 
glumes (L and Q in conjunction) ; 2) purple stigma is associated with 
pnrple axil (S and A in conjunction); 3) green internodes and glumes axe 
associated with purple stigma and axil. In Fa there are, then, only three 
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distinct types;— LGsa, LQSA, IgSA, present in the ratio 1:2: i ; thus I is 
coupled with Q, S witia A and LG repels SA. 

The hybrid with the formula llQgSsAa thus only forms two types 
of gamete: IQsa and IgSA which combine^ in to form i LLGGssaa, 2 
LlOgSsAa, I ilggSSAA, i. e,, two pure t^^es resembling the parents and i type 
resembling tne hybrid. 

The two factors S and A are constantly coupled and the authors never 
found any exception to this rule. L and Q, however, sometimes show 
aberrant types thus proving the connection between them to be less strong 
than that between S and A. Cases of repulsion were observed not only 
between the two groups LG and SA, but also between LG and S, G and S, L. 
and S. 

Ripening black character op inner glumes. — In certain varie¬ 
ties of rice, when the grain begins to ripen the glumes turn almost entirely 
black, becoming paler later so that, when ripe, they are of a dull smoky 
colour. The black character is dominant to. the straw-coloured character 
and evidently depends on two factors. This was shown by an examina¬ 
tion of P'2, in which the number of plants with black glumes and yellow 
glumes respectively were in the ratio of 3 : i or 9 : 7, according to whether 
the parent is heterozygous for one or both of these factors. 

Colour op the grain. — The colour of husked rice varies, from white 
through a series of intermediate shades, to red. 

By crossing the Sadai Samba (white) and Born Muruthagna Bhatta 
(red) varieties, were obtained, in Pg ,red-grained and white-grained in¬ 
dividuals in the ratio of 3 : i. Red therefore is dominant to white. 

In certain cases, however, the segregation of these characters is more 
. complicated. 

Two natural red varieties gave,-in Pg, thi'ee definite groups a) full- 
red grain, h) grey-brown gtain and c) white grain, in the ratio 9 (red) : 
7 (grey-brown X white) as if the red were due to the simultaneous presence 
of two factors one of which by itself produces the grey-brown type. On the 
other hand, further investigation including P3 and P4 tends to show that 
full red is due to one single determinant, which produces red in the pre*sence 
of the purple pigmentation factor, and grey-brown in its absence. 

753 - Impmving Alfalfa by Selection andi Hybridisahon in Manitoba, Canada. — 

AgncuHuT&l Gazette of Cmadaj VoL V, No. 2, pp, 158-162-1-2 

Figs. Ottawa,, Pebruaiy, 1918. 

The experiments described have been carried out since 1915 at the 
Agricultural College with the aim of producing types of alfalfa 
suitahk for forage aud seed,- and, at the same time, resistant to the low 
temperatures of the Canadian winter. 

.* P10K6 stradt SEI.BC 1 MON. — At present the plants being, tested 

aumb^ .4 000 and belong to 8 difierent, strains, one of which seems to 
onite in good proportkms a hi^h forage yield and high seed yield. 

B^YBSiBiSATHMr. By crossing common alfalfa, {M^icago sativa) 
•mtb 0 ^,y^tkmTSoweted ty^ lJi{edt(iago fe^aia) toown for its resistance to 
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low temperatures, 31 plants were obtained in the which are remarkable 
for their strength and vigour. 

It is hoped to isolate types valuable both for their yield in forage and 
resistance to cold. 

754 - Sugar Beet Seed Production and Stock of the United States, t - i. Beet Seed crop ^quicultc-hai. 
of i9i7Earger; Acreage Smaller, in Facts Ahmt Sugars, Vof. VI, No. 2, pp. 27. New York, seeds 
1918. — II. Beet Seed Report Issued. IhU., No. 13, pp. 353. — III. Country Has 
Ample Beet Seed Supply for Season. Ibid., No. 15, pp. 287. (i). 

The sugar beet seed production of the United States during the year 
1917 is reported by the Department of Agriculture at 5 546 000 lb., an 
increase of 335 000 lb. or rather more than 6 per cent over the crop 
of 1916. While the seed production was larger, the acreage devoted to 
cultivation of seed beets was 13 per cent less than in 1916, the crop of 1917 
being grown oh 4 579 acres, as compared with 5 268 acres devoted to seed 
beets in the preceding year. 

The far western States of California, Idaho and Utah were responsible 
for the increase in production in 1917, the other seed producing areas 
showing a decrease. In these three states the crop last year was 2 458 000 
as against i 628 000 lb. in 1916, a gain of 51 per cent. The acreage devoted 
to seed production in these States was 2 523, as compared with 2 178 in 
the year before, an increase of 15 per cent. 

In the other great seed producing area, embracing the states of Color¬ 
ado, Kansas, Nebraska and Montana, the seed crop of 1917 was 12 V2 ' 
cent, smaller in 1917 than in 1916, the figures being 3 030 000 lb. for last 
year and 3 445 000 lb. for the year before. In 1916 this territory produced 
66 per cent, of the country’s total seed crop while last year its production 
was only 54.5 per cent, of t.he total. The acreage devoted to seed beets de¬ 
creased in this territory from 2 725 acres in 1916 to 1978 acres in 1917, a 
decrease of nearly 28 per cent. * 

Beet seed production in Michigan and Ohio in 1917 was only 58 000 lb., 
as compared with 128 000 lb. in 1916, a falling ofl of more than half. The 
area in seed beets in these states decreased from 365 acres in 1916 to only 
78 acres last year. 

In point of production per acre the Colorado-Kansas-Nebraska-Montana 
territory made the best showing, obtaining an average of i 532 lb. of seed 
to the acre, as against an average of 974 lh:to the acre for California, Idaho 
and Utah and an average of 744 lb. to the acre for Michigan and Ohio, 

The Great Western Sugar Company, the Utah-Idaho Sugar Company and 
the United States Beet Seed Company were the country’s largest producers. 

According to. the final figures on sugar beet seed stocks in the United 
States on January 31,1918, as collected by the W ar Emergency Seed Survey, 
there were on hand 19 240 571 lb: of imported beet seed and 7 927 614 lb. 
of home grown seed, a total of 27168185 lb. 

As compared with the corresponding date of 1917, the report shows an 
increase of 3 740 918 lb. in the stock of imported and 2 495 443 lb. in the 
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stock of domestic seed, making a combined increase of 6 236 361 lb. or 
nearly 30 per cent., during the year. Importation of sugar beet seed into 
the United States during the twelve months' intervals, as reported by the 
Department of Commerce, amounted to 15 437 797 ' 

Checking up these figures for stocks on hand at the two dates and of 
receipts in the interim, it appears that the domestic sugar beet crop of 
1917 required in the planting a total of 14 747 436 lb. of seed. The beet 
acreage for 1917 is estimated by the Department of Agriculture, at 675 400 
acres, which works out at an allowance of 21.8 lb. of seed to the acre. This, 
however, takes no account of replantings nor of acreage planted which 
yielded no crop. 

As regards seed supplies for the coming season and for that to follow 
it is apparent that there is sufiicient seed on hand to plant a normal beet 
acreage for 1918, including the necessary replantings, and that after the 
planting season is over there should be a surplus of from 20 to 25 per cent, 
of the sugar beet seed requirements for 1919. Very little sugar beet seed 
has been imported since January 31,1918 ,and it is not probable that any 
large quantity will be imported before the close of the 1918 planting season. 

In view of the small surplus that will remain after the 1918 planting 
has been finished, it is evident that a considerable increase in domestic 
seed production, together with a large importation of seed, will be neces¬ 
sary in order to make possible a normal sugar beet acreage in 1919. Reports 
indicate that the beet sugar companies are awake to the situation and are 
preparing to increase their seed production this year. 

755 - The Best Varieties of Italian Rice. — Novelli, n., in the Giornau M Agricoitwa della 
Domenua, Year XXVin, No. 17, p. 89 + 4 Figs. Piacenza, April 28, 1918. 

The* great number of varieties of Italian rice is a disadvantage which 
the ‘"'R. Stazione sperimentale agraria di risicoltura'' of Vercelli is trying 
to overcome by selection, organisation of the production of selected seed, 
and the supply of such seed to growers. This would allow the cultivation 
of a limited number of the best varieties of rich. 

The most productive varieties are known as '' common whereas the 
semi-fine " or.“ fine ” ones are earlier and more appreciated for the quali¬ 
ty of their produce. At the present time, when a large production is es¬ 
sential, the author advises tl^t the following varieties be sown ** Chinese 

originario or Abbondanza ”; Onsen now acclimatised and grown in 
North Italy on account of its very high yield and relative earliness; some 
of the good early types derived from Chinese originario " '(i) more suited 
to cold; shady soils and late sowing; these rices do not suffer from lack of 
nitrogenous fertilisers because they have little herbaceous growth and much 
seed — 60 % or more of paddy and 40 % or less of straw; ** hencino which 
in stiitabie soils gives very liigh yields and does not drop its grain, even 
when ripe; Ranghino» {2); black ” and “ yellow Vialone As varie¬ 
ties for transplanting ** Cldnese originario ” and Onsen are especially 
xeoiftinkiided because they tiller raindly and give a maximum crop. Where 

X917, No, 5^, (2) See JK. 1916,'No. 34. (M) 
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it is necessary to increase the acreage under cereals at the expense of fields 
already fertilised and prepared for forage, it is advisable to make the first 
and most important cut of hay, then to transplant the rice, which in the 
meantime, has been grown in seed-beds. 

To encourage the transplanting of rice the Ministery of Agriculture ofiers 
rewards of 30 to 50 lire per hectare (about los. to 165. pr acre), to be divid¬ 
ed between the most skilled growers and labourers. 

256 - "Early Dsllarole Riee.—M arcarelli, B.,m II Giornale diRistcoHura^Y^ax VIII, 
jSTo. 3, pp. 35-38 -h I Fig, Vercelli, jSIarch 31, 1918. 

This variety was isolated in 1911 from a rice from China by Signor 
Nicoeas Deeearoee of Vinzaglio (province of Novara) who tested it under 
the most varied conditions. Having convinced himself of the constancy 
and uniformity of the descendants, he distributed it for cultivation on 
a large scale. It is now used not only in the districts bordering on that 
from which it originated, but also wherever it has been tested. 

The principal characters of this new rice are : ~ easy adaptation to the 
most varied soils, perfect grain from a commercial point of view, marked 
earliness. As it ripens in 120 to 130 days from the date of sowing, it is 
much to be recommended for old rice fields with cold damp soil so long as 
the irrigation water is warm. It also does well in new fields, converted from 
meadows, so long as nitrogenous fertihsers are not used excessively, as in 
this case it lodges. The author describes it as follows: — erect; little 
inferior in vigour to “Chinese originario; culm relatively thin, not very 
resistant to lodging, arched at the cyme with white nodes, leaves removed 
from the culm, short and light green till earing, panicles rather close and 
arched, of average length and breadth, with long spikelets at their base ; 
caryopses few, longer than those of “ Chinese originario of a fine straw 
colour when ripe; glumes not very thick, almost or entirely glabrous, 
with slightly defined sides and rudimentary awn; glumelles well developed, 
white, standing out well at the base of the glumes. The interior of the 
caryopsis contains a very thin, light perisperm (coat) and a compact, 
vitreous endosperm (albumen), giving a very transparent, pearly, commer¬ 
cial product which is much appreciated. 

Tillering is limited, but hardly inferior to that of most early rices, and 
the ratio between the weight of grain and that of straw is about equal to 
that of Chinese originario 

Ripeniug occurs during the first days of September, whatever the date 
of sowing (from March to the first weekvof May) and is rarely as late as the 
middle of the month. The yield is from 1,79 to i .83 tons of paddy per acre; 
under the best conditions this yield may reach and even exceed 2 tons per 
acre. 

Exahainationof the culms, panicles, caryopses, etc., gave the following 
result — 


Average height of plant * . *.. ..90-100 cm. 

length of panicles...17-20 » 

Nttmber of spikelets per panicle.7-9 
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Eeugtl! ol spikelels from the base. 

j) M » » » cyiue. ...» 

Niunber of caryopses per panicle. 

Weight of 1000 rough grain . 

Weight of I litre of paddy. 

Number of rough grains, per litre. 

f length. . . -. 

Size of rough grains .j frontal diameter. 

V side » . 

! commercial type. 

inferior type (cracked grain} 

Date of ripening. 

Yield of paddy per acre. 


. . . 8-10 cm. 

... 6-7 » 

. . . 90-120 

. , . 29.S-29.9 gm. 

... , 590-600 1) 

. . . 17750-20TOO 

• • • 7.75-7.90 'nun, 

. * ■ 3 - 5 o- 3 .d 5 » 

. . . 2.25-2.30 B 

. . . 68-69% 

• • • d -5 % 

first days of September 

. . . . 1.79-1.99 tons. 


In view of its great earliness tlie new variety does not attain the maxi¬ 
mum yield of “ Chinese originario ” It is advisable to sow it rather 
closely, not less than i.ii to 1.19 cwt. of paddy per acre and 1.36 to 
1.43 cwt. per acre when it is sown very late in old fields with cold soil, 


757 - Cultivation of Edible Leguminosae in Tunis for the Production of Dry Seeds. 

— Bulletin de la Dmciion genemle de VAgHcuUnre^ du Commerce et dc la Colonisation 
de la Regence de TimiSy Year XXI, No. 92, pp. 158-1S0 '^^1111'?, July, August, September, 
1917. 

In view of the increased price of dry seeds of edible Leguminosae, it is 
in the interest of Tunis to develop the cultivation of these plants. The con¬ 
ditions in the country are such tliat extended cultivation of these crops will 
in no way restrict that of 5 thers and may even prove favourable to cereals. 

A general outline of the economic and environmental conditions, 
parasites and diseases is given, followed by a description of the principal 
crops, containing information useful to all those interested in Tunis. 

There are some Leguminosae among those described which are of parti¬ 
cular interest. The cultivation of beans, horse beans and chick peas, already 
adopted over wide areas of the Regency, should be yet more widely extended. 
Lentils, one of the Leguminosae hitherto little cultivated, should do well 
and give a high yield per acre. Peas could also be grown with good results 
and fetch high prices; in normal times France imports nearly 900 000 cwt 
of peas annually. 

The dwarf bean is less strong and needs favourable positions. For this 
reason its cultivation must be tested for some time before its extension can 
be recommended. 


758 - Cmm ediiiis in Trinidad.--*Fi®EMAN, w. g., in the Bulletin of m Dcp&nmm 
oiAgmitUufCy TtiniMd and Tobago, Vol. XVI, Ft. 4, p. 174. Trinidad, 1917. 

As in many other tropical countries Cama edulis is abundant in Trini¬ 
dad and Tobago, where- it is known as " tons les moisIt is cultivated 
in prdens, and, in cases where it has escaped cultivation, grows wild. The 
boiled roots may be eaten by human beings, and, in some countries such as 
they are used for the extraction of starch. Asample analysed 
at Hawaii showed the following composition for the small and big roots 
respectively, the composition being similar to that of the potatoWater 
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81.5S, 65.86; nitrogen-free extract 15.57, 31 - 34 ; protein 1.37, 1.20, fat 
0.13, 0.15, fibre 0.54, 0.64; ash 0.81, 0.81. 

The plant is easily grown by planting pieces of the root at distances of 
I foot in rows 3 or 4 feet apart. It takes from 6 to 8 months to ripen, and, 
at Trinidad produces about 15 tons per acre. The roots keep well, and 
when stored in sacks do not decay for three months. 

Recently [Report of the Hawaii AgrimlturalExperiment, 1916) the cul¬ 
tivation of this plant as a food for pigs was recommended. 

759 - Canavalia ensitormis, and C. gladiata in Trinidad and Tobago. — 

vShrewsbury, Herbert Bullelin of the Department of Agriculture, Trinidad and 

Tobago, Yol. XVI, PI. 3, pp. 65-67; Pt. 4, pp. 224-225. Trinidad, 1917. 

Since 1915 Canavalia ensiformis has made considerable progress in Tri¬ 
nidad as a cover crop in coconut and cacao plantations. The fact that the 
dry beans (white) are edible makes it preferable to other cover crops. It 
is also a good quality forage. C. gladiata, is similar to the preceding plant, 
but of stronger growth with brownish-yellow or red seeds. It may be put 
to the same uses. 

Analyses of the seeds, the results of which are given below, showed 
that the two species contain no hydrocyanic acid:— C. ensiformis, — 
Water 15,5, carbohydrates 45.2, protein 27.6, fibre 5.4, ash 3.1, fat 3.2, 
food units 122 ; weight of whole bean 1.97 gm., percentage of skin 14.4. 
C. gladiata. — Water 12.7, carboh3-^drates 53.6, protein 25.1, fibre 2.4, ash 
2.9, fat 3,3, food units 125 ; weight of whole bean 2.73 gm., percentage of 
skin 15.5. 

The nutritive value of these beans is equal, or even superior, to that of 
French kidney beans. 

760 - Growing Sorghum in Kansas. — Cunningham, c. c. and Kenney, rali-h, in Agn- 

cultural Experiment Station, Kansm State Agricultural College Bulletin 218, 54 pp., 

. 15 tables, 24 Figures. Manhattan, Kansas, 19x8. 

The authors base their statements on experimental data and the ex¬ 
perience of practical farmers in all parts of Kansas. The summary of 
their work is given below. 

The sorghums are more resistant to heat and drought than maize. 
They are, therefore, more profitable in those sections where, because of 
drought, hot winds, and shallow soils, maize is not a reliable crop. Sorghum 
will outyield maize as a forage or silage crop in any part of the state. 

Sorghum leaves the ground in poor condition for the following crop, 
and is therefore commonly considered hard on the ground. Pound for pound 
of material produced, sorghum does not remove more fertility than other 
C'''ops. 

Crops that make their growth during the latter part of the growing 
season should follow sorghum rather than autumn or early spring seeded 
crops like wheat or oats. 

The varieties of grain sorghum most extensively grown in Kansas are 
Blackhull kafir, Pink kafir, Dwarf Blackhull kafir, Dwarf milo, and Feter? 
ita, Blackhull kafir gives best results with favourable condition^ 
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kafir yields better than the Blackhull variety on poor soils or in unfavourable 
seasons, or where the growing season is too short for the latter. Dwarf 
milo and feterita and other early varieties are grown where the season is 
too short, or the rainfall too deficient, for Pink kafir.The varieties of the 
sorgos or sweet sorghums most extensively grown in Kansas are :— Black 
Amber, Red Amber, Orange and Sumac. The Red Amber is the best 
variety for western Kh.nsas. Kansas Orange and an early strain of vSumac 
are best for eastern Kansas. 

‘Three methods^ of planting the sorghums are employed in Kansas 
surface planting, open furrow planting, and listing. Surface planting is 
best oil heavy, poorly drained soils in eastern Kansas. The open furrow 
method, which consists of seeding in rather shallow furrows made by two 
discs set on either side of the planter shoe, usually gives the best results in 
eastern Kansas, where drainage is good and rainfall abundant. Listing 
is practical, and general!}^ the best method in western and central Kansas. 

Usually the sorghums should be' planted about ten days later than 
maize. 

Rowed sorghum for grain should be seeded at the rate of 4 to 8 pounds 
per acre, depending on the soil and rainfall. If grown for forage or silage 
this amount should be doubled. Sorghum broadcasted or drilled for hay 
should be seeded at the rate of i to 2 bushels per acre. It should be sown 
laterthansorghumfor grain. Rowed sorghum should receive as thorough 
cultivation as maize. 

The proper stage to harvest' rowed sorghum depends on the purpose 
for which it is intended. Sorghum for feed shou^ld be cut when the grain is 
in the dough stage. For silage it should be cut when in the hard dough 
stage, or nearly ripe. For grain, it should be cut when fully mature. For 
syrup it should be harvested in the dough stage. Sorghum drilled or broad¬ 
casted for hay should be cut in the milk or soft dough stage. It makes the 
best quality of feed when it reaches the proper stage for cutting just be¬ 
fore frost. 

Sorghum cross-fertilises readily, which almost always results in dete¬ 
rioration. Continual roguing to remove hybrid and foreigii heads is 
necessary to maintain a pure variety. Sorghum seed for home use should 
be field selected and kept in the head until planting time, 

Swreet sorghum is utilized to a limited extent in Kansas for syrup pro¬ 
duction. This industry is increasing.' 

The grain sorghums, kafir, milo and feterita, when properly fed, are 
but slightly Inferior to maize for feeding livestock. They are similar to 
maize in composition, but are not as palatable, and a smaller percent of 
the nutrients is digestible. Feeding tests carried out at the Kansas Agricul¬ 
tural Experiment Station indicate that they have from 85 to 90 per cent 
of the feeding value of maize for fattening hogs and cattle and from 90 to 95 
per cent fox fattening sheep. Sweet sorghum and kafir make excellent 
forage. Sorghum silage is about equal to maize silage. 

The sorghums are comparatively free from diseases and insect ene¬ 
mies. Kernel smuts is .the only seriou sorghum disease m Kansas. This 

.... 
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can be readily controlled by treating the seed with formaldehyde (40 per 
cent solution). Chinch bugs, grasshoppers and the kafir ants are the only 
insect enemies that seriously damage sorghum in Kansas. 

761 - Experiments on the Cultivation of Paspalam dilaiatum in the Colonial 

Garden of Palermo. — BolleUmo di Studi ed Infmnasiom del R. Gtardino colomalc di 

PaUnno, Vol, IV, Pt. 2, pp. 54 - 57 - Palermo, 1917. 

Pasfdum dilatatum, grown in the Colonial Garden of Palermo, did very 
well without irrigation. It reached an average height of from 3.38 to 4.92 
feet. Sown in autumn it was already well developed in April. It was cut 
during the first days of June and yielded 14 tons of hay per acre. 

PLANTS 

762 ^ Oil Yielding Plants of Indo-China.— -Crevost, Ch., in BulUHn economique dcrin- YIELDING 

dochine, Year XX, New Series, No. 127, pp. 563-619 + 18 Plates. lianoi-HaSphong, oils, dyes 

November-December, .1917. and t.annins 

The author (Agricultural and Commercial Inspector, and Curator of 
the Agricultural Museum), after having described the present situation in 
Indo-China with regard to the production of oil-yielding plants and oils, 
and its possible development, gives a detailed list of the oil-yielding species 
capable of being used industrially or commercially. The plants are studied, 
classified in families, with their scientific names, synonyms, common and 
native names, geographical distribution, description, extraction, and the 
quality and value of their oil. 

Myristicaceae. — Knema, Mynstica glmcescms Hook f. and 
Th. = Knema coHicosa I^our = M. corticosa Hook f. and Thoms. 

Bixaceae. —i) Lucraban, HydnocarptiS anthelmintms Pierre. 

2) Chaumoogra (i), Tarakiogenos Bkm^iHassk. — 3) False chaulmoogra, 

Gynocardia odorata R. Br. 

Giittiferae — i) Cakphyllum imphylUm Tin. — 2) C, Thorelii 
Pierre ~ 3) C. Balama Pitard. — 4) Garcinia tonkinensis In. Vesque, Cay- 
doc (2). 

Ternstroe«miaceae. — Tea-oil plant, Tkea sasangm Nois = 
r. oleosa Tour = Camellia dmpifera Tour. 

Malvaceae. — Cotton plant: x) Gossypium herbaceum Tin. and 2) G. 

Mfsutum. 

Bombacaceae. — Kapok of Inclo-China: i) Silk cotton tree, 

Eriodendron anfractuosum D. C, — Bombax pentandrum Tin. = Enophorpos 
Javana Rumph a=a Gossampinus alba Ham. s= Eriodendron Rheedi Planch. ^ 

— 2) Silk Cotton Tree, Bombax mUlabarimmti, C. == B. Ceiba Tin. = B. 
heptaphylla, 

Sterculiaceae. — l) StercuUa cochimkinensis Pierre — 2) SL 
joetidalAn, — 3) St. PexaTmnt. — 4) St. Icsw Wall. — 5) St. alaia Rqxb. 

Meliaceae. — Amoora sp. ? 

Simarubeae. — i) Irmngia mcdayana Pierre — 2) L Oliveri Pierre. 

Sapindaceae.— i) Soapnut tree, Sapindus Mukorossi Gaertn. 

(I) See R. Dec., loi 7 No. 1166. — (2) Sec J?., 1917, Nos, 436 and 834 (Ed,) 
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= Pavie(^i(i ann(inimsisVitxxt, — 3) SchleicheyatYijugci Wild. — Melicoca 
iyipigG^ Jiiss. = Sch. pub&sceyis ohosufti Pierre. — SideroxyloH — 

Cussamhium oleosum. 

Anacardiaceae. — Buch(i%(i%ic(f UitifoUcL Roxb, 

Mo r i n g a c e a e. —Horseradishtree, Moringa j>tengosferma Gaerln. 
= M. oleifera Lamk = M. zeylanica Pers. = M. polygona D. C. 

e g u m i n o s e a e. - i) Pea nut, Avachis hypogea lyin. — 2) Soja = 
Glycine Soja Sieb. and Zucc, = G. hispida Miq. = DoUchos Soja lyin. = 
Soja hispida Moeach. 

Rosaceae. — Pariniamm Annamenm Haiice, 

Combretaceae. — Malabar almond tree, Teminalia Catappa Ivin. 
Cucurbitaceae. — i) Hodgsosonia heteroclita Hof. and T. — 
2) MomorMca cochinchinensis Spreng = Muricia cochinchinensis I^our = 
Momordica mixta = M. dioka Wall. 

P e d a 1 i n e a e. — Sesame, Sesamum indicum Lin. = S. hiieum 
Retz. = S. orieniale. 

Labiatae. — Perilla, Perilla ocymo'ides, 

Sapotaceae. — Tonkin Bassia, Dasilippa Pasquieri M, Dub, 
Lauraceae. — i) Litsea, Liisea ciirata M. — 2) Teranthera sebi- 
fera Pers, 

Rutaceae. — i) Shaddock tree, CUnis decumana Murr. == C. m- 
tata Rafin. 

Euphoxbiaceae. — 1) Aleurites montana Wils., 2) Candle 
nut tree, Aleurites moluccana Forst., 3) Stillinga sehifera JVIichx., t];is 
is the Cay-soi {=tallow tree); this is followed by an extract of the re¬ 
port of M. Grosjean of the Lyons Mssion in China, pp. 383-389 ; 4) Rot- 
Hern sehifera ; 5) Croton, Croton iigtium Lin.; 6) Physic Nut tree, Jatro- 
pha C'urcas Lin., (i); 7) Makken; 8) Castor.Oil, Ricinus communis Lin,; 
9) Eevea brasiliensis 

Urticaceae. — Hemp; i) Cannabis sativa Lin. and 2) C. gigmtea. 
Coni ferae. — Pine. 

Palms. — i) Coconut, Cocos nucifera Lin. — 2) Oil Palm;£teis 
guineensis Jacq. 

763 - Coffee in Abyssinia. — Spaii.etta, a.,- in VAgnoiUtwa Coloniak, Year XI, 1st. Half- 
Year, No. i,'pp. 70-88;No. 2, pp. 111-132-I-2 Plates; No. 3, pp. i96-222*f i Map; No,4, 
pp, 284-297; Bibliography of 138 Publications. Florence, February 28, April 30, June 30, 
August 31, 1917, . - ’ 

Wild and cultivated species and varieties, — Coffee is not a native 
of Arabia, as many wrongly believe, but of the high mountains in the south¬ 
west of Abyssinia, where it grows wild and where the purest, most aromatic 
and most appreciated varieties are found. The wild or cultivated Abyssin¬ 
ian varieties are: Ennaria'' or Naria ”, '' Arrari ” or Arrarino ”, 
'^Zeghie V^ Gentel”. . * , 

The Ennaria'' coffee plant is the stock from wliich all the other exist¬ 
ing varieties are derived. Ennaria ” coffee closel}^ resembles ]^|pcha ” 

(i) Sec R. Sept,, 1917* No, 853. (Ed.) 
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cofee, with which it is sometimes mixed, and which it frequently surpasses 
in quality. It has two sub-varieties: — “ Cafa " (the district where it origin¬ 
ated) and '' Ennaria ” properly speaking, derived from the other Galla 
districts. The seed of the first variety is smaller, rounder, and of a darker 
green than that of the second, which is elongated. 

The “ Arrari'' coffee plant takes its name from the place where it origin¬ 
ated. This cofee is sometimes mixed with Mocha. There are two sub- 
varieties:— “ Arraro ”, from near the town of Arrar, with elongated seed 
(hence its English name of longherry Ittou ”, in the district of the 
Ittou-Gallas and Artissis, with small, yellow seed; the colour is due to the 
fact that it is only put on the market 2 or 3 years after being harvested, 
so that it is thoroughl}^ dry. 

The '' Zaghie variety comes from the Take Tzana district, near Za- 
ghie and Quorata, It is the least aijpreciated quality on account of its lack 
of aroma. 

The Gentel ” variety differs from the preceding one b}" the manner in 
which the seed is treated ; it is produced and consumed almost exclusive¬ 
ly in the Ouollo-Gallas district; it has a very agreeable, rather strong 
flavour. 

Centres of cofee production in Abyssinia. — There are three 
principal centres: i) the basin of the Omo and Didessa; 2) Arrar and 
neighbourhood; 3) Tzana Take district in God jam. 

The first, by far the most important, is the original centre of the coffee 
plant which grows there wild on the hillsides and in the valleys at a height 
from 4 920 to 6 560 feet, forming almost exclusively the vegetation of the un¬ 
dergrowth, and sometimes of the clearings, in the forests. It is also culti¬ 
vated. In the Eake Tzana district the cofee plant was introduced at 
a very remote date and has become semi-wild. 

Climate and vegetation, — Abyssinia includes three large climatic 
zones : —i) the lower or “ qiiolla ” called by the Gallas “ worebo ''; 

2) medium or ‘Voiiie dega” called by the Gallas worebo angescho”; 

3) upper or ** degacalled by the Gallas angescho The first is a district 
of- great depressions or valleys below 4 920 feet, hot, damp (as the result 
of water-courses, lakes, and periodical rains), with a luxurious vegetation. 
This zone i s not cultivated because it is unhealthy; the natives go down there 
from the table-lands only to collect the ripe fruit of the wild cofee plants. 
The second zone is widely cultivated, with a perpetual spring, where 
all the European fruit plants flourish and give as much as three harvests a 
year. Its altitude is from 3 950 to 9840 feet. The third, above 9 840 feet, 
is the zone of wide pasture lands, and above it are the eternal snows. 

Soil. — That of the Tzana Eake district is alluvial, cool and ver3^ 
ferSle, In Arrar the coffee plant flourishes in granitic soils and ceases grow¬ 
ing in the clay soils. In the Galla district the soil is volcanic and very 
fertile, 

CuiyTURAL METHODS. — The woody or herbaceous vegetation of vir¬ 
gin soils is destroyed by' fire. The soil is ploughed and sometimes, 
manured, and sown befoip the rainy season. The irrigation, even when 
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primitive, is practically suiOEicient. The sole cultural care is the removal of 
weeds. 

Nurseries are rare iu the Galla district. As a rule, at the rainy season, 
the natives go to the forest and choose young plants for sowing. These 
they place obliquely in the soil, with the earth attached to them, at a depth 
of from 12 to 14 inches, covering them with soil so that only about 4 inches 
of the plant is above ground. If an adult plant is used it is topped to about 
7 inches. 

When nurseries are formed the seeds are .sown as soon as they are ex¬ 
tracted from the ripe fruit. The young plants are only transplanted when 
they are at least 28 inches high, i. e., at the end of one or even two years. 
Permanent plantations contain 800 plants. The first flowering occurs one 
5^ear after transplantation and before the rains, i. e., in April. The first har¬ 
vest is made two years after the first flowering. The plant reaches a height 
of 10 to 16 feet (sometimes 20), and lives and bears fruit for 20 years, in 
rare cases 30. 

In Anar the cultivation of the coffee plant is rational and intense. In 
the Tzana district the plant is semi-wild and is not cultivated, the coffee 
alone being harvested. 

Finally the author studies the commercial routes through which Abys¬ 
sinian coffee passes and considers the future of the cultivation of the plant 
in that country. 

764 - Tobacco in Honduras. — Makinson, G. a., in Commerce Reports, No. 288, pp. 95o-05«. 

WasMngtoc, 19x7. 

Honduran tobacco has always enjoyed a preeminent position in the' 
estimation of Central American tobacco smokers, so much so that native 
tobaccos of the neighbouring Republics are often put on the market under 
the name of ** Tabaco de Honduras in order to obtain higher prices. 
It is commercially^ known as “ Copan tobacco because the best quality 
and largest quantities are produced in the Department of Copan, which 
borders on both the Guatemalan and Salvadoran frontiers. It is also 
produced in commercial quantities in the Departments of Ocotepeque, 
Gracias, Santa Barbara, and El Paraiso, the capitals of the respective 
Departments being the marketing centres. The estimated average annual 
production of each district is as follows: Paraiso, 7 500 lb ; Santa Barbara, 
250 000 lb ; Gracias, 50 000 lb.; Ocotepeque, 4x0 000 lb.; and Copan, 
X 000 000 lb. 

Planting, Harvesting and Curing. — Tobacco is planted during October 
— that is, from 2 to 4 weeks before the close of the rainy season — so that 
the young plants have sufficient time to take root before the long dry 
season sets in. The seeds are planted in nurseries during July and th^ 
young sets transplanted about 4 months later. One pound of seed should 
produce approximately 20 000 plants, and growers place about 2 25b plants • 
to the acre. 

The leaves ready for gathering between February and April and 
the custom is to start harvesting as soon as the ]^Q-nt has fully developed i 
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this is sometimes determined by the appearance of 3^ellow tints in the 
leaves or when the leaves show signs of brittleness on being doubled o*r 
bent. The stock is cut whole a little above the roots and the seed is obtained 
later froni the suckers that sprout from the remaining lower part of the 
stem. The stocks are then hung out, head down, in the open air and 
exposed to the sun. If any are harvested in the rainy season (which is rare) 
the}?* are dried in the shade. After being dried in the sun for 15 or 20 days 
the stocks are pressed for 3 days, and the leaves are then separated from 
the stems and sorted into 3 grades, according to size. They are then tied 
in bundles of i lb. each — the stems being utilized for fastening and are 
alternately pressed and sunned until the veins are thoroughly dried. Owing 
to negligence and the varying judgements of different farmers the result¬ 
ing product is not always uniform, which sometimes results in obtaining 
lower prices. Dried leaves average from 9 to-20 in. in length, and a well- 
cultivated acre should yield from 400 to 650 lb. 

Both strong, mild, dark and light tobaccos are produced, these pro¬ 
perties depending largely upon the nature of the soil and, to a somewhat 
lesser extent, upon the amount of rainfall and the time and method chosen 
for cutting and curing. If the plants are permitted to ripen thoroughly 
the leaves will be rather dark in colour, whereas if cut earlier a lighter 
shade will be obtained. A poor, sandy.soil is said to produce a mild to¬ 
bacco and a rich clay soil a somewhat stronger plant. In seasons of copious 
rainfall it is noticed that the leaves are invariably of a dark hue. 

Cost of Production, — It costs from 8 to 12 cents United States cur¬ 
rency to raise a pound of tobacco in Honduras, and the market price 
ranges from 15. to 25 cents, depending on the class and quality. It is sup¬ 
posed that most of the tobacco cultivated in Honduras was originally 
derived from Cuban seed, and the more progressive growers still continue 
to import Cuban, Jamaican, Porto Rican, and American, seed. When 
ready for market Honduran tobacco closely resembles that grown in North 
Carolina and Virginia. It burns well and has a pleasant aroma, and con¬ 
noisseurs state that its failure to achieve just recognition of its worth is 
due solely to the primitive and unscientific methods employed in its har¬ 
vesting and curing. 

Methods of Packing — Export Trade in Tobacco, — Tobacco is packed 
for shipment in bales of 100 lb. each, which are well wrapped in several 
layers of banana leaves and tightly tied with strong banana fibre. Although 
apparently crude, this method of packing is considered the most practical, 
.combining as it does the qualities of lightness and cheapness. 

As the tobacco fields of Honduras are in closer proximity'to the 
railroads and seaports of Salvador and Guatemala than to those of Hon¬ 
duras, nearly all the crop* is strapped on the backs of native Indian runners^ 
or mules and carried over the frontier trails to the neighbouring Republics. 
These caravans pass the border at remote, hamlets, where no custom uses 
are established, so that statistics showing the volume of this trade are not 
available. However, it is. well known that practically all of the Mghgrade 
cigars and cigaretteis manufactured in Central America are either ohp^ 
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Honduran tobacco or contain a large admi xture of it. The amount and value 
of tobacco exports through the seaports of Honduras for the years 1915 
and 1916, respectively, were 5^ worth $6 810, and 89 025 lb,, 

worth I19 610. 

Honduras tobacco, after being manufactured into cigars and cigar¬ 
ettes in Guatemala and Salvador, is exported in considerable quantities to 
South America, particularly Peru, the Caribbean countries, and Europe. 
The volume of this business amounts to many thousands of dollars annually. 

E^orts made to expand industry and markets. — Of recent years the 
Honduras Gouvernement has taken measures to foster the industry, and 
aside from maintaining several schools where young natives are taught 
to cultivate and cure the crop scientifically, steps are being taken to im¬ 
prove the quality of the plants and to find new outlets for the constantly 
increasing production. The Government recently sent several youths to 
the tobacco districts of Cuba, where they were able to study the up-to-date 
methods employed there in the various branches of the industry. 

Tobacco is principally used in Central America for cigars and cigar¬ 
ettes ;pipe smoking and chewing have not been introduced among the 
natives, although nearly all of them, including minors and women, smoke. 
Among the labouring classes the women of nearly every household prepare 
the cigars and cigarettes for the family needs. During the fiscal year 
1914-15 § 7 480 worth of cigarette paper was imported, the greater part of 
this supply coming from Spain and small shipments from the United States 
and Germany. 

Up to the present no attempts have been made to manufacture high- 
grade cigars or cigarettes on a large scale, although with an abundance of 
raw material and cheap labour it ’would seem to warrant a careful investi¬ 
gation. Nearly every man and woman of the labouring class understands 
the rudiments of cigar 'making, although none of tnem are particularly 
expert at it. ‘However, they could soon be trained to turn out as good 
cigars as are manufactured in Cuba. An almost unlimited supply of this 
labour could be obtained at from 25 to 50 cents per day. Cigar factories 
in Guatemala utilize native labour and their products (Honduras tobacco 
with Sumatra -wrappers) are said to compare favourably with those, of 
many factories in Cuba, Porto Rico, and the Philippines. 

In addition to supplying the demand for good cigars in Honduras 
itself, a profitable market cotild be worked up among the other Central 
American Republics. 

765-llamlof Peru {MirMlis a Plant which should he Utilised. — 

MANCABA-GuibNO^S, FRANCESCO, itk Bivkia Agficola, Year XIV, Pt. 302, pp. 

142-143. Edme, Hay i, 1918. 

. The author has made a lo^ study of this plant and concludes that its 
cultivation for various industrial uses is advisable. 

When grown in gardens the plant flowers excessively, to the detriment 
of the seed^ which is small. In arid soil^ however, espedally if fertiKsed 
= with ashes, it flowers less, and tlmiSeeds are mu’ch larger and richer in starch. 
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The stamens, pistils, and perianth (which dries up without separating 
from the seed) give a fast purplish colour which dyes silk. 

The starch contained in the seed is of very good quality. When freed 
from the husk and germ the seeds give a very fine flour, which may be used 
for making bread, paste, biscuits, etc.; they may also be subjected to al¬ 
coholic fermentation as they contain a sugar. 

The cultivation of this plant in malarial districts would be very advan¬ 
tageous ; the flowers open in the evening and during the night give ofi a 
very strong smell wliich keeps away mosquitces, or stupifies them, thus mak¬ 
ing them inof ensive. 

766 - “Chamiso” {Atriplex ca/iascens) and ‘‘Quelite Salado” (Airiplex 
acattthocarpa)i Plants of the Arid Districts of North Mexico Suitable for 
growing in Saline Desert Soils. — Patoni, Carlos, in La, Revista agvicola. Of gam 
oficial de la Direccidn de Agricultura, Secretana de Fomcnto, Mexico, Vol. i, No, 2, 
pp. 48-49. Mexico, September 15, 1917. 

Chamiso ”, or “ costilla de vaca ”, or ” costilla' [Airiplex canascens) 
is found in northern Mexico, New Mexico and Texas. The variety most 
common in Mexico is angiustifolia, which prefers rich, strong land, and, 
though not of necessity halophytic, also does well in medium soil, and can 
stand perfectly well sodium salts such as chloride or carbonate. It grows 
to a height of from 3.28 to 4.92 feet and its foliage is about 6.56 feet in 
diameter. Its leaves are tender and good as forage. The wood is used as 
fuel. 

The “ quelite salado ”, or ” saladillo” (Airiplex ancanthocarpa, which 
must not be confused with another plant ^0 called “ saladillo ”, the Cheno- 
podiaceae Smeda Torreyam or S. Moquinii) is found in the same districts 
as the preceding species, but is smaller and of more rapid growth because 
almost entirely herbaceous. It is always halophytic. Its leave sare more 
tender and appetising, and sodium is extracted from its ash. 

The author recommends that these plants be sown or transplanted 
to cover the dried-up soil of the old bed of the Take of Texcoco. ■ 

767 - The « Miaray*' (Citrus miatay n. sp.), a New Citras Fruit of the Philip- fruit 
pines. — Wester, P. J. (Agricultural Adv^r, Uepartinent of Mindanao and Sulu), in growing 
Th& Philippine AgricuUural Review, Vol. X, No. 4 , pp. 456“457* Manila, 1917. 

The Philippines already hold first rank in the number of indigenous 
forms of the genus Citrus, and this very fact is a promise of discovery of 
still unrecorded species in the less explored regions of the Archipelago. Apart 
from a purely botanicahpoint of view, new forms are at present also of 
great interest as opening up new possibilities in hybridization, especially 
in connection with the problem of breeding new types resistant ox immune 
to, the citrus canker, Pseudomonas citri Hasse. 

The ” miaray’” (Citrus miarayn, sp.) • described ’land named by the 
author, was found by him in August, 1917, in Impolutao in the interior of * 
the Province of Bukidnon, Mindanao, at an elevation of 750 metres. 

> With its willowy, slender, drooping branches and dense crown of dark , 
green foliage, the miaray is an exceedingly handsome ornamental tree 
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about 6 metres in height. The fruit is about the size of a lime. It is pleas¬ 
antly acid and may be used lake the lime. The clean, vigorous growth of 
the tree indicates that it is likely to prove a desirable stock for other cul¬ 
tivated varieties of the citrus. 

768— Soil Management Investigations in a Young Apple Orchard.— Woodbury, C.G., 

Koyes, H. a. andjOSKAMP, JOSEPH, in Purdue University, Agricultural Experiment 
Station, Bulletin No 205, Vol. XX, 52 pp., XXIII Tables’12 Figs. lyafayette, Ind., 
September, 1917 

The object of this investigation (carried on at lyaurel, Indiana) has been 
to study the effects, and particularly the factors responsible for the effects 
of tillage with cover crop, mulch and sod on apple trees. The present report 
covers the formative period of the life of the trees. The land comprising 
the experimental plots had been used as a permanent pasture for nearly 
40 years previous to planting the orchard. The investigation has to do 
mainly with the upland area, the hillside plot being included for any addi¬ 
tional light it might throw on the behaviour of the upland plots. The sys¬ 
tems of soil management include-four major treatments, viz., clean culti¬ 
vation with a winter cover crop ; a heavy’^ mulch of straw applied to the 
trees and the grass cut and let lie ; the grass cut and allowed to lie where it 
falls, no mulch given the trees ; the grass cut and raked up to form a mulch 
collar about the trees. 

The Laurel soil contains a high percentage of silt and clay^ and varies 
but little in its physical composition, specific gravity a^d water-holding 
capacity. The soil (to a'depth of 9 in.) is not notably deficient in any 
essential element, however it is pot very productive. The low organic matter 
content and the high proportions of silt and clay, make the soil one through 
which water percolates slowly and one which is easily puddled ; coupled with 
these conditions is a slight acidity. The subsoil is not greatly different 
from the surface soil. 

The average annual precipitation during the five-year period 1912-1916 
has been 38.71 in. The spring months are usually much better supplied 
with moisture than the autumn months. Periods of dry weather frequently 
prevail in June and July> which are commonly broken by heavy precipita¬ 
tions in August. 

While there have been no wide variations in phonological behaviour 
of trees under different systems of soil management, yet there does occur 
a marked slacking up of growth on grass plots during dry periods in 
•summer. 

Trees grown under a clean culture cover crop system or under a heavy 
“ mulch made 44.5 per cent greater average yearly gains in trunk girth than 
trees grown in grass with a light mulch or no niulch at all. There was 
no significant difference between the three varieties, Grimes, Jonathan u^d 
Stapaan, in their re^onse-to soli management treatmeats. The Staymen 
variety made slightly greater gain in girth of trunk on all plots than did 
Grimes or Jonathan. 

It is largely in dry periods that the valpe of certain systems of manage¬ 
ment in »n^rving k>il moistine are made manifest. During two such 
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periods, occuniugin June two outof thefive years, where an adeq^uate mulch 
was maintained on the surface of the ground either through the agency of 
cultivation or a heav}^ supplemental covering, the percentage of soil moisture 
was more than twice that in grass land. These soil moisture couflitions 
are closely correlated with the girth increase made by the trees. The 
great importance of water in tree growth is further emphasized b}’' a study 
of the precipitation data which show that the variation in growth due to 
seasonal moisture conditions, appears to have been quite as large as that 
due to cultural practices. 

The soil temperature studies were carried out under field conditions 
(at a uniform depth of 9 in. on all plots) by means of soil thermographs. 
As the soil temperature is largely a reflection of the air temperature, the 
extent to which soil temperature can be controlled by cultural practices is 
quite limited. The data do not support the opinion that rain is of im¬ 
portance in warming the soil. There is no indication that the single factor 
of soil moisture had an influential bearing upon the temperature existing 
under the different systems of soil management. The temperature range 
varies inversely with the amount of mulch covering the soil. The role of 
soil temperature within the limits of ordinar3^ cultural practice appears 
be a neutral factor in tree growth in Indiana. 

From a study of the chemical changes induced in the Laurel soil by 
cultural practices during the period 1910 to 1915, it appears that clean cul¬ 
tivation tends to deplete the soil of its organic matter, despite the fact that 
a cover crop is being turned under each year. The straw mulch plot has 
increased slightl^^ in organic matter while the sod plots, as a whole, have come 
nearer to holding their own in volatile matter, humus and nitrogen than the 
clean culture cover crop plots. There is no apparent correlation between 
the previously mentioned chemical factors and tree growth. 

A study of the average bacterial population shows that there are, in 
most cases, more bacteria present in the sod ground at Laurel than in the 
clean culture cover crop plots ; that the variations in mulch on the sod plots 
have some influence on bacterial numbers; that tree growth and soil moisture 
cannot be correlated with bacterial number^ (i). 

Tests show that ammonification varies with the season. Differences 
between plots are not consistent with seasonal climatic variations and it 
is impossible to say that cultural practice has affected the ammonifying 
power of this soil. Tests show that nitrification varies with the season, but 
that a growing crop of grass or r^re lowers the nitrate content of the soil; 
that the most nitrates are found under the clean culture cover crop system, 
the straw mulch ranking second in amount of nitrates ; that the girth gains 
of the trees are roughl}" proportional to the nitrate content of the soil ; 
that there is no relation between the nitrifying power of the soi\ and either 
cultural practice or tree growth; however, the ratio between the nitrates 
l^resent in the field and the nitrifying power of the soil does bear a relation 
to tree growHih, 



(t) See also i?. Ap»i igx8, No. 391. 
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769 - Experimental Projeets of flie Division of Pomology of the University of Caii- 

fomia. — Sec Xo. 721 of this Review. 

VINE GROWING 770 - Tho PresGiit Position of Hybrid Bearers. - ter-i^aby, i 5., in U Vic a mcok a 

reU, Year Vlll, Ko. 13, pp. 219-22.1., Paris, Maioh 30, 1918. 

The author summarises the principal results of the annual report of 
the Commission of Investigation of the Central Agricultural Society of 
Haute-Garoniie. This forms an interesting supplement to his study pub¬ 
lished in the same journal (i). 

The cultivation of hybrids increases each year. It is taking foot in 
the fine wine-producing districts, such as Burgundy, Bordelais, etc., not to 
oust the established wines, but to supply the workers of the district with a 
very cheap, good ordinary wine, owing to the little care these vines re¬ 
quire. 

The Commission carried out its invevStigations chiefly in the depart¬ 
ment of Haute Garonne, and the departments bordering on it. The south¬ 
west of France is, moreover, the district in which hybrids are most 
extensively grown. 

I. — Old hybrids (bl.4Ck). — Seihel No. i. •— Docs well direct in loani ; irregular and 
small yielder in calcareous soils ; very subject to antliracnosis under certain conditions. 

Seibil 2^os. 2* and 63. — I^arger producers and less sensitive than No. i, especially 
63 j wine poor in alcohol; easily protected against mildew. 

Scibel 128 *. — Was the most remarkable in 1917 on account of its fine, heavy yield, 
but it is very uncertain; very slightly subject to anthracnosis. 

Scibcl 138 —Mqre regular and stronger than 128; its wine does not derive its colour 
from the pulp; largely grown because it can be planted direct. 

Seibel 156.*. —* I^ow resistance in certain environments, especiaUy lime; must be fairly 
well protected against disease. 

Seibel 1000 *. — To be preferred because of its greater resistance to disease and better 
quality wine; anthracnosis sometimes causes if to non-set in damp districts. 

Seibei 2007. — Mxich in demand on account of its largi fruit and its regularity in spite 
of its incomplete rii^ening, 

Seibei 2003. — Does very well in loam; affected by lime. 

Couderc 7103 * and 4401 ♦. — The first is preferred because it gives a larger jneld, though 
the quality is inferior; subject fo dcUum. 

Coudere 7120. — More popular than the two preceding ones because almost immune to 
oidium when planted in a relatively warm district or in an exposure which allows it to lipen 
its grapes.which are of the third period. 

Cmdefc 503. — Does not appear to propagate except at the beginning of hybrid planting; 
resistant to blackrot. 

X, Newer hybrids. — A. Bloch. — Seibd 4121 *, — Much in demand on account of its 
good resistance to disease and regular yield. 

Seibei 4643 *. — Much appreciated for its delicate and large grapes; needs sulphur spray¬ 
ing although not very subject to mildew. 

iofi-46. — Regular yield and high resistance to mildew. 

*. —Notable for the size of i+sbmichand grapes audits good quaJitywine; 
ea^y protected against mildew. 

(t) See R, March, 1918, No. 303. to avoid repetition and to fadUtate reference the hy- 
ferids already mentioned in article 303 are marked with an asterisk (*). 
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Maligue 1551-2 — Heavier produccar than 829-6; is better adapted to the eastern 

Pyrenees than the south-west because it requires more heat. 

As a general rule IMal^gue vines should not be grown in soils favourable to anthracnosis. 

Gaillatd 194 *. — Appreciated for its regular yield, which is average aud does not need 
protecting when there is an invasion of mildew ; in the Centre and East this vine is in demand 
on account of the qxialitj’’ of its wine; in the South and South-West where Aranion products 
are usual, those of 194 are considered too weak; its yield has been appredablx' increased by 
long pruning. 

June 580 — Gives a high yield and is very resistant to diseases. 

Baco I. — EitUe grown in the South-West on accoimt of its small fniit and excessive 
earliness which necessitates picking a fortnight before the jiornial harvest. 

B. Pink, — Scihcl 2859 *. — Is being more and more widely grown; strong foliage which 
does not required sulphate spraying when in a good exposure; suffers from excessive moisture 
which may be seen by* the beginning of rot on the bunches. 

C. White. — Seibel 793 *. — Almost immune; tunis grey-pink when ripe; regular and 
fairly vigourous when planted ungrafled in good soils; its wine, though not very fine, is not 
of a bad flavour and fairly alcoholic. 

Seibel 850 *. — Stronger; larger fruit; regular; foliage easily protected. 

Seibel 880 *. — Grown a little ever3mfhere ; wine better than that of 850, used in the South- 
West for making sparkling wine. 

Seibel 2653 — Known as Flat d'or. 

Seibel 3021 — Is without doubt a hybrid of the future; was much in demand in 1917- 

Seibel 4 681. — More resistant than 3021.x 

Gaillayd or Gifcrd 157. — Much spoken of; found by some to have too low' a resistance; 
must be treated with sulphate 2 or 3 times, and with sulphur, i or 2 times; others consider 
it a large regular yielder of good grapes and worth the necessary treatments; the Commission 
found it in all the vineyards visited. 

Cotiderc 235-120 *. — Good yield aud resistance, but rots regularly before ripening. 

MaUgue x 647-8. — Known as Vert dor6 ; grapes of excellent flavour; foliage of good prac¬ 
tical resistance, 

MMgue I 157-1 *. — Slightly less resistant but larger yielder. 

MaUgue i 897-12 *. — Rather pretty bunches with a slight musk flavour. 

Bertillc-Scyves 450. — Fine biuichcs w'ith average fruit, slightly foxy and ripening in the 
second period. 

M mince Baco. — Eine foliage, heavy yield; maturity somewhat loo late for certain districts 
of the South-West, slightly subject to mildew and especially grey rot, 

III. — NEW' HYBRIDS. — A. Black (1), 

B. White. — Seihd 4657 *. — The author corrects his previous remarlcs {2); this vine 
did so badly after the turning point that he has removed it from the list of plants to be re¬ 
commended ; as soon as ripe the grapes become loose and drop one after the other without the 
slightest shake; at vintage time only the bare stalks of the bunches remain. 

Seibel 4603 — Another correction ; at harvest time it is almost completely rotted ; the 

author discards it too. 

Seibel 4763. — Good resistance to mildew ; neither bunches nor grapes are very large ; 
but are excellent and very sweet, ripening in the second period. 

Seibel $4.51. — Higher yield than 4762, with much larger bunches mid fruit, round, 
ripening at the end of the first period; not very subject to rot; foliage less strong requiring some 
sulphate; grapes very sweel and of good flavour. 


(x) There is nothing to add to tlmt contaSaed in No, 303 of IWEarch, 1918, p. 362. — 
(2) See No. 303, p. 361. (Ed.) , . 
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SdUl 4905. — Good yield; fine, well-flavomed grapes, less sweet than the two last; 
very regular; strong foliage resistant to mildew; ripening in the second period. 

Seihcl 5770. — Fine yield of good bunches with fruit above the average, ripening in the 
first late period; though very close the grapes do not rot; they are very good and very sweet. 

771 - The Larch.—SCHOTTE, J. (Meddelanden frdn Statens Skogsforsdksanstalt), in Sftogs- 

vd’^dsfdfeningens Tidskrift^ Year XV, No. 4-6, pp. 4^5-706 -{“ 107 Figs, -j- n Table's. 

Stockholm, 1917. 

This paper is a study on the genus Larix and its different species spread 
through the various countries of the globe made in \dew of their importance 
to sylviculture in Sweden. At the same time it is an important contribu¬ 
tion to sylviculture in all countries. The author and his collaborators study 
above all the identification and geographical distribution of the different 
species of larch known throughout the world, their varieties, forest charac¬ 
teristics, susceptibility to disease and insect attack, production of wood, 
the quality and utilisation of this wood and the di\dsion of the different spe¬ 
cies of larch into pure and mixed stands. To distinguish the species are 
given two tables of identification, which enable the forester to distinguish 
II species of the 16 already known. 

Classification table of larch, based on the cones. 

I, — Cones very developed (exceeding 2 to 2.5 cm. in length). 

A) Bracts longer than the scales. 

a) Straight bracts. 

1) Scales with even edges .... Larix occidentalis (1) 

2) Scales with cut edges. L. Lyallii (2) 

b) Curved bracts. 

i) Cones 7 to 10 cm. high.... L. Griffithii (4) 

B) Bracts shorter than the scales. 

a) Straight scales. 

1) Bracts visible, ripe cones with neither hair nor down, 

a) smooth twigs. ... L. eurofaea (7) 

P) slightly downy twigs .... L. Potanini (5) 

Y) hairy twigs... . i. olgensis (14) 

2) Bracts usually invisible, ripe 

cones with down or hair.... L. sibirica (10) 

b) Scales with curved point .... L. leptolepis (6) 

II — Small cones (Tess tlmn 2 to 2.5 cm in length) 

а) very small cones (length 1.5 to 

2 cm.) ..i. ammcma (18) 

б) cones rather larger (length up to 

2.5 cm.) 

1) leaves about 3.5 cm. long... I. dahurica (12) 

2) I^eaves about 2 cm. long. ... L. kuriknsis {15) 

• It should be noted that i. chinensis is not included in this table, though 
according to the descriptions available,its cones are very similar in charac¬ 
ter to those of i, americana, whereas the cones of L. europaea show con- 
dderabk, differences in measurements and form. 
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Cl^siflc(xtiofi t(ihl6 of luYchf hs^s&d ofi th& twigs (Uid Icclvcs, 


L — Hairy or downy twigs. 

A) Twigs covered with a greybrown 

DOWN. 

B) Twigs slightey doVny or hairy 

a) Leaves blueish-green, twigs reddish 

1) Leaves about 2' to 3.5 cm. long. 

2) Leaves about 2 cm. long. . . . 

b) Leaves green. 

1) Twigs pendant^ reddish when 

young, slightly haiiy, leaves long 
(up to 4 cm.). 

2) Twigs non-pendant, upright, yel¬ 

lowish when young, downy, leaves 
long (up to 3 cm.). 

11 . — Twigs smooth. 

A) Leaves reeativeey eong (3 to 5 

cm.); twigs dry with a strong smell 
of jasmin. 

B) Leaves or average eength (2.8 to 

3.5 cm.); twigs fresh with a slight 
smell Df balsam. 

C) Leaves reeativeey short (rarely 

more than 3 cm.). 

a) Twigs greyish-yellow, often with a 
slight smell of jasmin when dry . 

b) Twigs reddi.sh with small cones . . 


L. Lyalin (2) 

L, leftolepis (6) 

X. kiiHlensis (15) 

L. QyiffitMi {4) 

L. occidentalis (i). 

L. sibirica (10) 
i. dahunca (12) 

L, eufopaea (7) 

L. umenoana (18) 


The appended map (see p. 830) shows the geographical distribution of 
the various larches (16 species and 3 hybrids). 

The following details are given on the use of larch in sylviculture, 
especially with regard to Sweden, for the most suitable species. 

The European larch is grown almost all over Sweden up to Haparanda; 
it Was imported in 1750 and the first plantations made in 1780 with seed 
obtained chiefly from Scotland. The plantations are remarkable for the 
size and regularity of the trunk and not very thick top, which has led the 
author to believe that there is a Scotch variety of the European larch. Since 
the middle of the 19th. century a large part of the larch seed used in Sweden 
was imported from the Tyrol, giving plantations with a high proportion 
of twisted trunks and of bad shape with an insufidcient growth in height 
and a thick top. These characters make the Tyrolese larch unstritable 
for mixed stands and of little value for the production of wood. 

Scotch larch, on the contrary, may be profitably cultivated in the best 
forest soils, and soon prodttces timber ready for sale in about Vs "the time 
the Scotch pine requires to do so. Since the larch is fairly often subject to 
canker {produced by ah ascomycete, Dasyscypha WiUkomfnii), if; is advis¬ 
able to form plantations mixed with other trees wherever possible. For this 

mm 
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purpose plantations of Scotch larch mixed with Scotch pine or birch are to 
be specially recommended ; spruce should be avoided, and, in any case, 
treated as a dominated tree. It is also advisable to use only seed of Scotch 
and Silesian larch, even though produced locally. The thinning of Europ¬ 
ean larch should be early and intense, so that the first frees the tops and 
liberates the plants dominated. Intense low thinning should then be prac¬ 
tised to eliminate the dominated trunks with bushy tops, especially if there 
is a dominated class in the plantation. These methods make the plantation 
more resistant to canker; to avoid attack by this disease trees of 20 to 30 years 
should be cut. European larch wood is appreciated for use as timber, for 
scaffolding, telegraph and telephone posts, and supports of all kinds. It 
keeps much better when in contact with soil than does Scotch pine. 


Maf of the approximate geographical distribution of larches. 



i) Liirix occi(ientiilis."~2) L». hyallii.' —3) L. chinensis. —,() —'5) h, Po- 

tmini. — t) L.leptoUpis. — y) L.europaea. — S) L. curopaeax leptolcpis (cultivated in Eng¬ 
land.— 9) L. poionica. — 10) L. sibirka. — 11) L. Pnncipii RupprecMii.— is) L. dahu- 
rica. — 13} r,. diUtuirtca X sibirica. ~~ j^) h. olgeasis. —15) —16) h. Cit- 

janden.— zy) L. alitskensk. —18) amerkam. — lo) L. americana X mropaea (cultivated 
in England) 


Siberian larch is to be recommended for plantations in central and 
northern Sweden. Tike the Scotch larch its trunk is high and straight. As 
it is equally subject to canker, the same care is necessary. Its wood has 
qualities similar to tho^ of Scotch larch. 

JLar$x kp^lepis is a species suited to plantations in south Sweden. 

in height and diameter, though the rate of growth begins 
to deejease at an earlier age than that of the two previous species. Although 
Osb attacked by canker, it bears shade better than the other larches. On 
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account of its thick top it is not suited to mixed stands, but only to 
those on good soil where a heavy production of* wood is required in a short 
time* Its wood is less appreciated than that of the other larches. 

L. occidentalis is comparable to the European and Siberian larches. 
Like them it is subject to canker. As it produces the best resinous wood 
in-America, experimental plantations of it are recommended. 

772 ~ Forest Trees of the Argentine, ■— Rcvista forestall ist Year, No. S, pp. r;6, i;y, 184 ; 
No. 10, pp. 243, 255, 260; No. II, pp. 283, 292, 297; No. 12, pp. 335, 341, 3^*5; 2nd Yeai, 
No. 15, pp. 45 r; No. 17, pp* 499 j 503 » 507 - Buenos-Aires, July, September, Octobci, 
and November, 1917; Januarj’' and Febniary 1918. 

Concise descriptions are given of the various uses to which the follow¬ 
ing trees may be put, with one or more plates of each. 

Espinillo aromita {Acacia Aroma Gill. == A, macracanlha Hiniib. 
and Bonpl.), Supplies fire w^ood and flow“^ers from which a scent ma3’^be 
extracted. 

“ Iba-Jay {Eugenia edulis Benth. Hook). Wood for cooperage, car¬ 
pentry, joinery; tanning bark; flowers may be used for extracting scent ; 
fruit may replace that of the tamarind. 

“ iba Ee ' {Acanthosyris spinescens Or.), Wood for furniture making; 
fruit (nuts) gives a very alcoholic brandy ; tree very ornamental and easil^’^ 
propagated. 

Espina de corona '' {Carugandra amorphoides). Very compact and 
flexible wood for joiuer5^ A Leguminosae all parts of which are rich in 
tannin. Bark, sap-wood and fruit rich in saponin, in which the fruit is 
especially rich, and used commercials^ to free hair, as well as woollen and 
silk materials, from fat. 

Aliso {Eupatorium sp.). Compositae, very abundant on the banks of 
the Parana and Paruguay, as well as .on the islands and banks of the 
Bermejo. Wood white, light, used for field constructions and the manu¬ 
facture of casks ; suitable for paper-making. 

‘‘Guabiyii'' {Eugenia Guabiju send E. pungms). Very fine joinery 
wood ; bark, leaves and branches have tanning qualities; edible fruit. 

Sauce bianco {S<dix MarUana Leyb. = S. HimhoUiiana Willd.). 
Light wood used for making clogs and all light articles. Very abtftidant in 
moist soils. — Sauce Colorado '' {SalixHumboldtiam). Reaches a maximum 
height of 59 feet; requires less than two years to attain complete growth. 
Excellent wood for furniture making. Like the preceding tree it does well 
on moist soils and is excellent for making fibre and paper pulp, 

Urunday-uraor Urunday bianco'' {Diplokeleba floribimda). 
Wood for furniture making. 

''Trementina ", or ''Molle“, or ''Molle guazii" {Duvana pmecox 
Griseb. ss.; Schinus dependens Orteg). Unlike the preceding .trees which are 
all large, this Anacardiaceae ia a bush; when incised it yields a resin; 
the leaves give an infusion used for the teeth; very fine pink wood. 

" Toro-ratay ", ** Huifiag ", or *^Palo cruz^' {Taiebuia nodosa^. San- 
talaceae, 26 to 33 feet high; yellow wood of which the handles of tools are 
made ; used in dying. 
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Ivira pita '{FeUophorum Vogelianum Benth). Legumiiiosae with tat:- 
ning bark; the pinkish-yellow Wood, is used for cabinet-inakiiig, and more 
largely for making casks, “ Ivira-pitd-giiazti » (Pelfophomm mhmm ^ P. 
Vogelianum), A gigantic tree with hard, yellow wood ; medicinal fruit, 
leaves, and roots. 

Palo santo bianco '' {Bulnesia Ganccdii), known as “ (iiiaiacum offi¬ 
cinale in Brazil, where it was imported from Jamaica. In the Argentine 
it is found with the preceding species; fine, resistant wood of a dark green 
or blue ; used for buildings or as fire wood; depurativeinfusions are made 
from it. The resin from the bark and sawings is used as a balsam. 

'' Inga ” {Inga afmis). Barge tree growing in moist soils; edible fruit; 
white wood not very resistant to inclement weather; the bark contains a 
fine red colouring matter and is used in tanning ; by mixing an infusion of 
the bark with ferrous salts a blue-black ink is obtained. 

773 - Swiss Forestry from 1914 to 1917. — 1 . Decoppet, M. (Chief Federal luspectoi* of 
esfs). Aiigemdiie Orientienmg fiber die Hohaiutaungen in den Jahren 1914-1916. Schwei^ 
mische ZeitschHft fUr Fontwesenif Year BXVIll, No. 7-8, pp. 214-219. Berne, 1917. —- 
II. Badoot, H., Notre Commerce de bois avec rest^rieur en 1916, in Jomml jonsiiev 
suisse, Yearl^XVIII, No. 7-8, pp. 129-133. id. — III. Balsiger, Die Holzschlagspolizei in 
den privaten Nichtschutzwaldtmgen nach dem Biuidesratsbeschluss vom 23. Februar, 
1917, in Schweizerische ZeiischHfi fuf Forstmsen, Year I/XVIII, No. 9-10, pj). 237-244. id. 
—IV. ScndNEiTBERGER, F., Betrachfungen m der Schutzwaldfrage, Ibid.^ pp. 245-249.— 
V. Htepxi. Referat zur Motion Engler, Ibid.,pp. 249-262.—VI.BiolI/EY,H., Rapport siir 
1a*'gestioii directe”, in Journal foresfier suisse^ Year EXVIII, No. 9-10, pp. 166-174, id. 
— VII. Baijoux, H., Reunion dc la Society suisse desforesliers, les 25.ct 26 aotkt, a 
penthal, Ibid., pp. 181-188, — VIII. R^olution pour la foumiture dcs bois de fetx. Ibid,, 
p, 188. — IX. Tuschmed, Die forstwirtschaftliche Zenlralstelle, Sweizensche Zeiischrifi 
fUr Forsiwesen, Year I,XVIII,No. ii, pp. 285-292, id, — X. Muret, E. (President de la So- 
ci6t6 des forestiets suisses), Rapport du Comity pour Pann^e 1916-1917, Journal fore^Uet 
SWJS55, YearBXVin,No. ii, pp. 203-207, id. —> XI. Rendement financier, en 1916,dc quel- 
ques for€ts commtuiales gerance technique. Ibid., No. 12, p. 227. 

According to a publication of the Chief Federal Inspector of Forests 
(a report read at a conference of delegates from the various federal depart¬ 
ments auj^ of Swiss forest inspectors) the influence of the war on Swiss 
forestry and for^t industry has been very great. Before the war the wood 
production of Switzerland was insufficient for the requirements of the coun¬ 
try and had to be supplemented by about % of the native production. In 

1913 the difference between the exports and imports of wood was over 85 
million cubic feet. In 1914 the imports still exceeded the exports by 3 %, 
but in 1915 the position was reversed and the exports were equal to the 

1914 imports, and about double those of the year 1915. In 1916 the exports 

exceeded the imports by three times in quantity and four times in value. 
Italy and France received most of the wood exporte 4 , Germany only oc¬ 
cupying the third place. ‘ • ’ • 

The of exportation of wood, the setting aside of certain quanti¬ 
ties for yards, and the decreased coal supply which has necessitated the use 
of wood for gas-making, has led to an abnormal rise in price, and a certain 
shortage of fire-wood. The Government’has had to take various spedial 
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measures — the fixation of maximum prices, permission for extraordinary 
felling of fire wood, and to exceed the felling provided for in the management 
of public forests, and cooperation in the work of utilisation. Moreover the 
export of certain wood-products has been forbidden and that of others re¬ 
gulated by special permits. At the same time the felling of walnut trees 
has been prohibited, the cutting of wood belonging to private individuals 
controlled, and the penalties for cutting wood in the lands under forest 
control increased. 

The felling of trees in the public forests has not been excessive, but not 
a few privately owned young plantations not under forest control have 
been sacrificed. Thoughtless felling will result in a marked depression in 
wood production for many years. 

On the whole the normal amount of wood cut in Switzerland amounts 
to over 7 431270 000 cubic feet, whereas, in 1916, it rose to over 14154 800 000 
cubic feet. To prevent ultimate loss the regulations previously applied U> 
controlled forests have been applied to the other forests, and it is possible 
that thi^ control may be continued even after the war. On the other hand 
it is proposed to improve the conditions of forestry and utilisation of wood 
by increasing the public forests. 

An important event was the meeting of the Association of Swiss Forest¬ 
ers (autumn of 1917), the chief object of which was to discusse the report 
of a Committee of action, nominated in i9ii with a view to improve both 
the position of Swiss foresters and the technique of forestry. The war has 
helped the attainment of this object because it has proved to the public 
the importance and economic value of forests. 

The value of the Swiss forests, calculated on a 3 % yield, is over 
£ 58 000 000, or about the total of the debt for the federal railways at 
the end of 1915, whereas there are only 200 officials to administer the public 
forests, which have a mininrum value of over £ 26 000 000. More recogni¬ 
tion of the work of the forest officials and greater freedom for them in the 
management of the public forests are, therefore, demanded. A more techni¬ 
cal and intensive management even of the private forests is also demanded, 
as this would mean a marked Increase in the quantity and value df the 
wood per acre. 

In support of this M. Biorr^BY gives data concerning a communal forest 
of 283 34 acres at an altitude of from 2 424 to 3 608 feet which hadbeen de¬ 
vastated by successive fellings, neglect and destructive utilisation by its 
contractors. For 50 years this forest has been controlled. As a resitlt 
during the last 25 years the amount of wood has been increased, and age, 
volume per tree and growth have been improved. \^ereas it 3delded 39.5 
cubic feet per acre in 1891, in 1916 it yielded 103.6 crubic feet. As a result 
of good management the cutting even exceeded the estimated amount, 
reaching 115.3 cubic feet in 1916. 

The chief demand of the meeting was for a revision of the forest legis¬ 
lation in force in Switzerland in order to extend the principle of forest 
control, even from an economic standpoint. As has been done by the Swiss 
Society of Timber Merchants, the Society of Swiss Foresters proposes to 
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fom a central forestry office wHch will supply information, give commer¬ 
cial technical help, and undertake propaganda. With this aim in xdewtwo 
publications are being prepared which will be largely distributed; the ob¬ 
ject of one is to show the extent to which the yield of public and private 
forests may be increased, that of the other to show the work forestry 
demands from experts. 

For 1916 the inancial yield of some of the technically managed com¬ 
munal forests showed a marked increase, although this was not due to ex¬ 
cessive felling. Thus a minimum of £ 1.15.0 per acre for the Bernese 
communal forests, corresponding to a utilisation of 97.1 cubic feet, rises to 
a maximum of £ 6,0.0 for the communal forests of St. Gall, corresponding 
to a utilisation of 154.2 cubic feet per acre. The cost of exploitation is 
not included in these estimates. 

WVE STOCK AND BREEDING. 

BToniN’E 774 - Studies on Toxiei^ to Insects of Various Organic Compounds.— moohb, wuxiam: 

I. Toxicity of Various Benzene Derivatives to Insects; II. Volatility of Organic Compounds 
as an Index to the Toxicity of their Vapours to Insects, Journal of Agricultural Research, 
Vol. lx. No. II, pp. $71-381 4 Figs. Bibliography of 7 publications, and Vol X, 
No. 7, pp. 365-371. Washington, June xi and August i 3 > 1917. 

I.—The author in a previous paper (i) pointed out the possibility of 
fumigating animals with nitrobenzene to destroy their external parasites. In 
that workandin later experiments with nitrobenzene as many as 500 animals 
(cattle, sheep, hogs, chickens, dogs, cats, rats, and guinea pigs) have been 
fumigated, with only two cases of possible poisoning. Nevertheless, in 
view of the extreme toxicity of nitrobenzene, it was felt that it might be 
too poisonous for general use. For this reason a study of 28 benzene 
derivatives was undertaken with a view to determining their toxicity to 
insects; and from the result of this study it was hoped that one or more 
compounds might be found which would be quite toxic to insects while 
non-toxic to higher animals or plants. A knowledge of the toxicity of the 
vapour of these compounds is valuable not alone for fumigation purposes 
but also as an index of their work as contact sprays, wsince >Shafkr and, more 
recently, McIndoo have shown that most contact sprays kill by the action 
of their vapour rather than by the plugging of the spiracles. 

One-litie Florence €asks of pyrex glass, closed with rubber stoppers coate<l with lead foil, 
were used as fumigation chambers. Measured quantities of the compound to be tested were 
placed on a piece of filter paper cut as small as possible, the paper was suspended from the stop¬ 
per inside the fiask, and the compmmd was aUowfcd to evaporate. After several different 
insects were used in preliminary tests, the hoitse fiy {Musca domes tica) was. selected. Five fli es 
were put into each fiask, the*chemical introduced, and the flask tightly stoppered. When all 
the flies in the fiask were apparently dead, they were removed to a vial and given 24 hours to 
revive. If none revived, tlie time during which the flies were exposed to the vapour was 
recorded. But, if the flies revived, the experiment was repeated. In each case 5 tests were 
made. 

;, :{rl See the J&unml of Economic Entomology, Vol* IX, No. i, pp. 71-80, 2 Figs., 



HYGIENE 


S35 


Since similar weights of the diflEerent chemicals do not contain the same 
number of molecules, and their toxicity could not, therefore, be accurately 
compared, it was decided to determine the toxicity in minutes for similar 
fractions of a gram-molecule of each chemical. Different quantities of 
each chemical were tested and curves plotted. As the quantities increased, 
it was found that each chemical had a point beyond which an increase would 
not give a reduction in the time required to kill. This is the point at which 
the air is saturated with the vapour, and differs for each chemical. As the 
quantity is decreased, a point is reached where the vapour is not of sufficient 
strength to kill. The plotted curves lie between these two points. 

After the curves were plotted, it was found to be impossible to com¬ 
pare similar fractions of a gram-molecule; hence, the different fractions of a 
gram-molecule necessary to kill in a fixed time of 400 minutes were determin¬ 
ed. A long period of lime was selected as a more nearly correct index of 
toxicity. The fraction of the gram-molecule was determined by dixdding 
the amount of the chemical necessary to kill in 400 minutes, at a tempera¬ 
ture of 700 F., by the molecular weight of the substance. 


Relation of the Volatility of Organic Compounds to their toxicity. 


Name of compouud 

Volatility in giam 
molecules evaporating 

In 400 minute 

XoKicity in millionths 
of a gram mol^aile 
killing in. 400 minutes 

j 

1 

1 

j 

i Name of compound 

1 

1 

■X-. - ' 

BO 

III 

“S.I 

'fil 

i§|l 

|s.s 

n 

Toxicity in millionths 
of a geaiu molecule 
kilting in 400 minutes 

ether. 

4-4245 

4318.4 

Amyi alcohol .. 

0.0460 

38.2 

Petroleum ether. 

3-5841 

713.3 

Furfural. 

0-0437 

20.8 

Ethyl mercaptan. 

2.1541 

109.9 

Brommethyl-phenylketone. . 

0,0282 

2.4 


1.9778 

1.3631 

671.8 

954-3 

Uiityftf* arifl, ....... 

0 02 i(jX 

25.S 
24.4S 

Acetone. .. 

Ethyl aceto acetate .... 

0.0192 

Carbon bisulphide . . 

1.5616 

286.3 

Amyl valerate. 

0.0182 

11.2 

Chloroform. 

1.2870 

894.6 

Valeric r.dd....... 

O.OII3 

15.3 

Carbon tetrachloride .... 

0.7067 

161.9 

AUyl isosulphocyanate - - .j 

O.OOS5 ^ 

1.2 

Ethyl alcohol. 

0.4342 

331.2 

Nitrobenzene. 

0.0058 ! 

1.8 

Benzene. . 

0.4097 

142.3 

Ethyl inalonatc ...... 

0.0054 i 

9.6 

Chloipiciin. 

0.3243 

1.7 

Menthone.. 

0.0049 i 

2.9 

Acetic acid. 

0.2936 

60.0 

Methyl salicylate. 

0,0033 

I.O 

Thiophene. 

0.2659 

102.2 

Camphene. 

0.0032^ 1 
0.00^0* ! 

44-0 

Proovl acetate. 

0.2610 

0.2343 


Chloral hvdrate. 

48.0 

3.9 

Acetaldehyde.. 

273,2 

Naphthalene.{0.0013 

Tf'luene.. . 

0,1918 

147.5 

Nicotine.lo.ooro 

2.4 

Ethylene bromide'. 

0.1363 

1S.6 

Camphor ........ .j0.00068 

5.2 

Pyridme. . .. 

0.1347 

21.7 

Kerosene ..0.00067 

II.9 

Xylene. 

0.1241 

64.9 

Chloretone 

0.0005 

3.6 

Amyl acetate ....... 

0.0627 

44.8 

Menthol. 

0.00019 

3*2 

OasoUne*. 

0.0520 

42.0 

Thymol. 

0.00014 

9.9 

Amyl nitrite. ....... 

0.0512 

41.1 

Brometone.’ • • 

0,00009 

I.I 

Bromoform ., . . . *. . . - 

[ 0.0486 

7.7 











































836 


HYGIBNK 


All the benzene derivatives tested proved to be xnore toxic to insects, 
molecule for molecule, than carbon bisulphide. 

Physical characters, such as boiling point and vapour |)ressure, have 
more influence on the toxicity than chemical composition. 

Up to 250^0. the higher the boiling point the more toxic the compound 
to insects. Beyonds 2500 C. the compound is usually so slightly volatile 
that not enough of the chemical will evaporate to be effective. 

lyipoids are very soluble in compounds with low boiling points and but 
slightly soluble in compounds with high boiling points. 

Compounds with low boiling points, although less toxic, owing to their 
great volatility, may give better results than compottnds with high boiling 
points, particularly in the fumigation of grain. 

The toxicity of the benzene derivatives was found to be similar for 
other insects. A comparison of the bluebottle fly {Lucilia sericata) with 
the house fly shows that house flies die more quickly from compounds with 
a low boiling point than bluebottle flies, wliile compounds with a high boil¬ 
ing point are more toxic to the bluebottle flies than to the house fly, vSimi- 
iarly, the cockroach [Blatellagermanica] succumbs less readily than the potato 
•beetle [LepUnotarsa decemlineata) to low boiling compounds and more readi¬ 
ly to high boiling compounds. This relationship may be due to morpholo¬ 
gical differences in the insects, possibly the diameter of the spiracles or 
trachea. 

Tor the fumigation of animals a compound with a high boiling point is 
needed in order that relatively little of the material shall be in the air to be 
taken in by the animal or to irritate the eyes or nose. In this respect 
salicylic aldehyde is probably the best. The cost of this chemical is prohibi¬ 
tive for general fumigation; but. inasmuch as higher animals readily oxidize 
it to salicylic acid, which is very slightly poisonous, this compound anight 
be used for the internal fumigation of horses to destroy bots as carbon bisul¬ 
phide is now used. 

II. — Having pointed out the relationsliip between thetoxicity of vari¬ 
ous benzene derivatives andtheir boiling points, the question arose whether 
a similar relationship of boiling point and toxicityexisted among othex- 
Volatile organic compounds. EJarly in the work it was discovered thatboilixag 
point was merely a convenient generalindex of the volatility of the compound 
and that the real relationship was probably between toxicity and volatility. 
It was at first thought that this relationship existed only with compounds 
having an action on lower organisms similar to that of chloroform and ether, 
but it was soon found to have a wider range of application. 

In general, the same methods were employed as in the previous work. 
The results are given in the table on p. 835 and summarised as follows : 

In general, the toxicity of a volatile organic compound is correlated 
closely with its volatility. A decreasing volatility is accompanied by an 
increased toxicity. The boiling point of the chemical is a generalindex of 
its volatility. Compounds with boiling points of 225^ to 250^ C. axe usually 
so slightly volatile that they do not produce death except after very long 
exposure. The structure of the respiratory system of the insect is probably 

l%u} 
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responsible for the remarkable influence of Volatility on tke toxicity of the 
vapour of volatile organic compounds. 

775 - Observations on the Immunity to Rinderpest of the Nellore (Indian) Cattle 

and of the Nellore-Native Grade Crosses, in the Philippines.— youngberg, Stanton 

(Chief Veterinarian), in The Philippine Amcultural Review, Vol. X, No. 4, pp. 436-447, 

6 Diagr., Bibliography of 6 Publications. Manila, 1917. 

During the year 1909 the PhiHppine Bureau of Agriculture purchased 
103 head of first-class Nellore cattle, with the purpose of ascertaining if 
these cattle could readily adapt themselves to local condition, and if the}^ 
could be used to improve the native breeds of cattle. It was found that the 
NeHore cattle readily adapted themselves to the conditions in the lower alti¬ 
tudes of the Philippine Islands and that the crOvSses upon native and Chi¬ 
nese dams produced a very good type of animal. 

Since 1909 further introductions of Nellore cattle have been made from 
time to time, and they are now being used to a great extent throughout the 
Islands for improving the native stock. The high resistance to rinderpest 
of the “ plains ” cattle of India has long been recognized (i). Coincident 
with the extended use of Nellore cattle for breeding purposes in the Philip¬ 
pines the idea became disseminated that the grades were very highly resist¬ 
ant to rinderpest and tliat by importing cattle of Indian breeds and cross¬ 
ing them upon the native stock the rinderpest problem would be solved. 
Tn view of this, the author decided to test the resistance of pure-bred Nellore 
cattle to the Philippine strain of rinderpest and also to make more careful 
tests and observations in regard to the resistance of the Nellore native 
grades. The results led to the following conclusions: — The pure Nellore 
cattle are very highly resistant to the Philippine strains of rinderpest, the 
mortality being insignificant. They are not, however, absolutely immune. 

In the case of native cattle, the infectivity of the virus is not appreciably 
attenuated by being passed through Nellore cattle. This fact makes the 
latter very dangerous as conveyors of the disease, as they may react with¬ 
out showing clinical evidence. 

The half-bred Nellore-native cattle do not inherit the high degree of 
resistance to rinderpest possessed by the Nellore stock. In infections of 
moderate virulence they apparently have somewhat greater resistance than 
the native animals, but in virulent infections this resistance does not afford 
them any protection. 

<i) r,iNQAKD, AX,WRm> [Report on the Preparation of Rinderpest Protective Serum, Cilcutta, 

1 904, p. 8) spates that ** The cattle and buffaloes of the plains show varying degrees of ininiunity, 
so much so that especially in the XTmted Provinces it would be impossible to utilise tfiem lor 
supplying virulent blood or for the purpose of i^ting the protective value of sera where a 
marked susceptibility is necessary in the animals utilized. Further it is well known that some 
plains animals in this country may pass through attacks of rinderpest of so slight a charac¬ 
ter, that it may even be overlooked by the initiated in this disease*’. He also ascertained that 
these plains cattle ''require a dose (of serum) xs to 18 times less than that required by the small 
bin animals per 600 pounds body weight”. Similar statements have been made by HotMES, 
J, D, [Jndim Civil Veterinary Department, Memoir No 3, p. 127; Memoirs 0/ the Depmim^t 
of Agriculture tn TnMa, Veferimry Series, Vol. H, No 2, p. 42), [Author) .. 
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From the inconclusiYe evidence at hand, the three-fourths Nellore- 
native grades appear to have a greater resistance than the native stock. 
The rinderpest problem of the Philippine Islands cannot be solved by the 
importation of Nellore or other Indian Cattle, unles.s possibly by carrying 
it out to the extent of practically eliminating the native stock. 

776 Official Measures Adopted in the Argentine for the Control of the Tick Transmitt¬ 
ing “Tristeza”. — .inaus ie la Socleda^ Rural Argentina, Vol. IJ, No 2, pp. 124-125. 
Btienos Aires, IVIarch-April, igi 7 * 

The Argentine Government, acting upon the advice of the IVIinistry 
of Agriculture and upon information furnished by various agricultural vso- 
cieties, issued a decree in April, 1917, fpr the purposes of i) calling attention 
to the losses caused by ticks, 2) pointing out the necessity for vigourous 
sanitaty action, and 3) authorising the application of the measures suggested 
by a Commission appointed by the Mnistry of Agriculture in October, 1916, 
if considered vSuitable by the'Tive Stock Department. 

The decree defines the limits of certain areas hs tick-free, intermediate or 
infested. Very strict rules are laid down regarding the movement of cattle 
from one area to another; these will be enforced two years after the date 
of the decree. Cattle may be moved from unclassified establishments only 
after preliminary dipping and then only witliin their own defined area. 
Official dipping tanks will be installed in the larger cattle markets and where- 
ever considered necessary throughout the intermediate and infested areas. 
Corrals are to be set apart for the temporary housing of tick-free cattle 
Journeying from the north. The best insecticides for tick eradication 
will be obtained and exact instructions issued for their application in varying 
proportions throughoixt the different seasons, as well as practical instructions 
for clipping. The biology of the tick {Margaropus annulat'us) and methods 
for its destruction are to be studied under direction of the Ministry of Agri- 
’ciilture, and only competent inspectors will be chosen to superintend the 
dipping-tanks. All expenses in connection with tick treatment will be 
reduced to a minimum. 

777 “ Pathogenic Action of Ixodids.—PAROi>r,’ Silvio E., in A mil os do la Sododud Rural 

Argontinitf Vol. 1,1, No 2, pp. 111-124 -f- 4 Buenos Aires, March-April, 10x7, 

This paper is a review of the subject of tick-infestation, and gives an 
account of the various paiasites transmitted by Ixodids and of their evolu¬ 
tion in the tick and in the animal host. The method of transmission from 
tick to host is described. The ticks dealt with include Mafgaropm anm- 
lafuSf which transmits Pifoplmmtz bigeminum and* Aiidplasmct md^gincile as 
well as Theilens and NuUodhiXr (these last two blood protozoa have not 
hitherto been observed in the Argentine). The author records his own 
„ e:?^rien^es in the investigation of the evolution of the parasite in the tick. 

In lie tubes of the salivary glands and, more rarely, in the ovarian glands 
of the females, of M. annid&im he found filiform forms of the parasite, which 
might be defined as sj^rozoites. In the stomach glands he. found oval 
forms, b^des other more or less spherical ones, which he identified as more 
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developed forms (sporoblasts) than the former, and, conseciuentl3^ conse- 
ciitive. 

While studying the trai’sniission o[ Ar^aplasywi he come to the conclu¬ 
sion that Stomoxys and Tabanids do not transmit this diseavse. Healthy 
animals placed with those infected, but freed from ticks, remained 
uninfected although they were attacked by these flies. 

xn the case of natural or spontaneous auaplasniosis the disease is always 
preceded by pitoplasmosis. vSeveral authors, chiefly Bescazeait and Pi- 
COXLO, maintain that the piroplasms, through the megaiiaplasnx (spheri¬ 
cal masss of chromatin 2 to 3 p. in diameter) phase change into anaplasms. 
and these in their turn may change into secondary piroplasms. The 
author inoculated a c^»w at the same time with Piroplasma and Anaplasnia, 
and observed that the two parasites Jilways preserve their characteristic 
morphological conformation. 

778 Thyroid Hyperplasia and the Relation of Iodine to the Hairless Pig Malady (i), 
— hart, B. B. and SteenbociT, H., in The Jour mil of Biolovcctl Chemistry, V0I. XXXIIl. 
No 2, pp. 313-323 4 - 2 Plates. Baltimore, Md., February, i<)i8. 

The writers* experience with the hairless pig malady supports the view 
that it is occasioned by a low iodine assimilation by either intestine or thy¬ 
roid, resulting in a goitrous condition in both mother and young. This con - 
dition interferes more severely with foetal development than wdth the nor¬ 
mal maintenance of the mother. It appears to be produced by rations with 
high protein levels and low laxative effects, with the accompanying condi¬ 
tion of lack of exercise and unclean surroundings. Young sows exposed 
to such conditions are more prone to develop thyroid enlargement than are 
mature sows. The authors I'ecognize that there is the possibility that some 
rations from certain regions are naturally so low in iodine as to make the 
scarcity of iodine the direct cause. They have found it possible to grow sows 
to maturity on natural feedings materials grown in southern Wisconsin, 
but of relatively low protein content and good laxative properties, with the 
production of normal offspring. On the other hand, these same feeds com¬ 
bined in different projxortions and fortified with x>rotein concentrates lead 
to the production of hairless pigs. 

The authors are of the opinion, for the present at least, that they have 
not reached the stage where it is wise to advocate the general use of iodine 
in the feed of all brood sows ; that the conditions leading to the production of 
hairless pigs should, first be analysed fully in order that we may acquire a 
complete understanding of the reasons for the successful reating of sows 
intended for breeding purposes through the use of natural materials, un¬ 
fortified with potassium iodide. However, in regions and on farms where 
hairless pig production is endemic or persistent in character the direct use 
of iodides should be made. 

779 — Poultry ParasitOS. ^ Hadlington, J., in the Aftriculiural Gazette of New South Wales, 

Vol. XXVIII, No. 9, pp. 671-673. Sydney, September 3, 1917. ' 

Vermin in poultry houses naturally fall into two groups; parasites that 

(i) See also R. March 1918. No. 30s. (Erf.) ■ 
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live and Mbernate in the poultry house on roofs, etc,, such as Dmnanys^ 
sus gallinae (red mite), and those which pass their whole existence on the 
fowl, such as Goniocobs aUomimlh (large chicken louse). The latter may 
be combated with a dust bath, or by dusting the birds by hand with insecti¬ 
cides, or sulphur, or with equal parts of sulphur and fine ashes. The best 
method of keeping poultry houses free from vermin is to spray them with 
kerosene emulsion as often as necessary, l^he emulsion, which should be 
applied by a force pump so as to reach all the cracks and crevices, is composed 
of 8 oz. soft soap dissolved in i gal. boiling water, 1 gal. of kerosene being 
slowly added while stirring, and the whole thorouglily shaken to efiect 
emulsification. For use, 10 gals, soft water must be added, and if the spray 
is to be also a disinfectant, one table spoonful of miscible carbolic acid to 
each gallon of emulsion should be stirred in. Where the infestation is se¬ 
vere, 2 or 3 applications may be necessary at intervals of i or 2 days. 

780 - Infections Caused by Bacterium pallorum in Adult Fowls (i). — hauley, 
Philip, assisted by Caldwell, D. W., Plkins, M. W. and I/AMBErt, D. J., in Ap‘icultural 
Experiimvi Station of thd Rhode Island State College, Bulletin 172,40 pp., 11 Tablt^s, Biblio¬ 
graphy of 13 I-Tiblicaliotis. Kingston, R. I., November, 1917. 

The present paper gives the results of a study in which it was established 
that BacL pullomm Rettger w^as the causal agent in an epidemic in adult 
fowls indistinguishable in its clinical picture and ^pathological manifesta¬ 
tions from fowl typhoid. The primary observations and the experimental 
features of the study lead to the conclusion that latent Bad, puUmm in¬ 
fection w'as stimulated into active manifestations of fatal generalised infec¬ 
tion as a result of intestinal irritation, or other physiological changes, fol¬ 
lowing the feeding of a ration containing a large proportion of roughage 
in the form of oat husks, ' The authors point out the need of regarding more 
seriously the endogenous as opposed to the exogenous origin of" epidemic " 
diseases among poultr3^ Among possible endogenous disease-stimuli the 
importance of a hygienic feeding diet is especially emphasized. The exist¬ 
ence of intermediate bacterial forms, resembling Bad, pullomm but vary¬ 
ing slightly toward B, gdlinamm is suggested, and it is proposed to make use 
of the terms Bad, pullomm A. and Bad, pulhnm B. in order to keep these 
types distinct pending their further study. It is further suggested that 
Bad. pullomm appears to stand as a border-line group in the colon-typhoid 
intermediates, separating the actual paratyphoids [B, galUmnm, etc.) 
from the actual paracolons [B. suipestifer, B. pmtyphosus A and B, etc.). 

781 - Studies in Calcium and Magnesium Metabolism. — i. Givens, m* h. and 
^lENDEL, IiAEAYETTE B., The Hffects of Base and Add; II, Givens, M. II. The Effect 
of Diets Poor in Calcium ; HI. Givens, M. H., The Effect of Fat and Fatty Acid Deri¬ 
vatives.— The JoufiWl of Bioloiiical Chmt'iiry, Vol. XXXI, No 2, pp. 421-423, Biblio¬ 
graphy of i§ PubUcatious; pp. 435-439, Bibl of 15 PubUc.; pp. 441-444, Bibl. of 
^ Baltimore,3Id., Augiist 1917. 

The Work described was carried out at the Sheffield Laboratory of 
Physiological Chemistry, Yale University, New Haven. 

(i) See al^ R„ Febr, xgrS, No 180, (Bd,) . 
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I. — The present investigation is primarily the outcome of a consider¬ 
ation of a claim of Dubois and Stoete {Jahrbuch fur Kinderheilkunde, 
Vol. TXXII, p. 21, 1913) that storage of calcium is dependent upon a suit¬ 
able supply of alkali so the organism. By the addition of alkali carbonates 
to the food of children these investigators found that they could change a 
negative calcium balance to a positive one. They believed this outcome to 
be due to the neutralization, by the alkali, of the phosphoric and sulphuric 
acids formed in metabolism; also to a prevention of the formation in 
the alimentary canal of insoluble calcium soaps which cannot be utilized. 
According to the first consideration, by supplying alkali the unecessary 
withdrawal of calcium as a neutralising agent for acids formed in metabo¬ 
lism is averted ; and in the second instance the loss of unabsorbed calcium 
by the bowel is prevented. 

The general plan of the studies of the authors involves metabolism 
experiments carried out with dogs, in which the income and outgo and the 
corresponding balance of various elements were ascertained under diverse 
conditions of diet. The results arrived at were as follows :— 

Administration of base or acid produced no significant effect upon the 
balance of nitrogen, calcium, magnesium, and phosphorus in the dog. 

Administration of hydrochloric acid increased the urinary excretion 
of calcium and thereby altered the relation of calcium to magesium in the 
urine. 

The calcium contained in milk was more effective than soluble calcium 
lactate in producing calcium retention. 

Administration of large doses of alkali bicarbonate to a human diabe¬ 
tic did not decrease the urinary output of calcium. 

II. — Prom a summary, given by the author in tabulated form, of all 
the available literature on the urinary alkali-earth excretion of adult dogs it 
is evident that there exists no definite relation between the diets and urinary 
calcium and magnesium. The tendency is for the excretion of these ele¬ 
ments to increase as the intake of them increase. 

From the literature on the subject we are led to conclude that a diet 
poor in calcium is not conducive to a storage of either calcium or magnesium, 
despite an abundance of nitrogenous food. This is further established by 
the author's investigations. 

III. — The present conception of the digestion and utilisation of fats 
and other comparable esters of fatty acid would lead one to expect that if 
they are hydrolysed in the normally functioning alimentary tract the result¬ 
ing fatty acid’win either be absorbed promptly or excreted as insoluble soap 
with faeces. ’'The extent to which absorption occurs may therefore depend 
not only upon the’^digestion of the esters but also upon the degree to which 
alkali earths are simultaneously present in the intestine to render the fatty 
acids insoluble and unittilizable. Conversely the loss of alkali earths through 
the bowel may likewise be'’promoted by the presence of large quantities of 
fatty acids. A study of the data here presented shows, with respect to the 
deportment of the calcium, that when the utilization is poor the of 
calcium is proportionate larger. 
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Similarly the negative calcium balance was smaller in those cases where 
the utilization of the fat was more satisfactory. 

Although the quantity of calcium fed as calcium lactate in one of the 
periods was undoubtedly sufficient to induce a storage of lime on the basal 
diet this could not be accomplished when the fat utilisation was poor. 

It is evident from the data presented that poor utilization of fats or 
fatty acids may increase the excretion of lime in the faeces and prevent 
the storage of calcium even when the calcium intake in comparatively 
abundant. 

782 -|.The Nutritive Properties of Maize (i).— Hocan, Albert a. (Department of Chemistry, 
state Agricultural Experiment Station, Manhattan, Kansas), in The Journal of 

Biological ChemistrytVol.XXVll,1^0 i, pp. i93“2o8, Bibliography of 21 Publications. 

Baltimore, Md., 1916. 

The nutritive^eficiencies of maize have been ascribed by the different 
investigators to : its lack of certain inorganic constituents f protein deficien¬ 
cies ; too small quantities of vitamines. 

Most of the data described in this report were obtained by using albino 
rats as experimental animals. Some of them were given maize alone, 
others maize plus a salt mixture, a third lot maize plus an ash-free 
protein and a fourth maize plus ** ash free protein plus a salt mixture. 
The results are summarised as follows : — 

The evidence indicates that when maize is fed to rats as the sole.diet¬ 
ary the mineral constituents are the first limiting factor, and then the pro¬ 
tein. In the case of swine these jBndings are apparently reversed. Protein 
is here the first limiting factor, and then the mineral element. The data also 
indicate that the maize proteins are less efficient for^rowth than casein. The 
addition of lysine and tryptophane to lhaize did not increase its efficiency 
for growth. The addition of some of the adequate proteins (egg white) 
seemedof only slight benefit. In view of these facts it seems possible that one 
of the limiting factors in maize as a food for growing rats is one or more of 
the growth accessories. 

Young rats on a maize diet grow more rapidly when the grain is supple¬ 
mented with casein than when supplemented with egg white. This ob¬ 
servation assumes added significance since food mixtures containing 
protein free milk, butter, and egg white are more efficient for growth than 
mixtures of maize and egg white, even though the protein of the maize 
mixtme furnishes a relatively higher per cent of calories than does the 
protein of the more efficient diet. 

jiutodaved maize mixtures failed to maintain body weight and ulti¬ 
mate failure resulted, 

^ Since swm^e grow rapidly on a mixture of maize and egg white, it is 
believed contains sufficient of the growth accessories for normal 

gro^h in swine. 


(i), See also February X918, No, {E 4 ,) 
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783 - Sudan Grass Silage. — Francis, C.K. and Friedbmann, W. 8., in the Oklahoma 

Agficultuf(f>l and M^chctnical College^ AgficultwG.1 Experiment Station Bulletin^ No. 115, 

Stillwater, Oklahoma, April 1917. 

The department of chemistry of the Oklahoma Agricultural Experi¬ 
ment Station is engaged in investigating silage sas-prepared from the grain 
sorghums and closely related crops. A part of this experiment involves con¬ 
siderable work with sudan grass, and, owing to the apparent excellent quality 
of the silage, some of the results of this experiment have been published by 
the investigators in this bulletin. A steel silo 25 feet high and 9 feet wide, 
approximate capacity 75 tons, was u^ed for curing the crop. The sudan 
grass was cut early in August during a dry period so that the plants did not 
contain as much moisture as desired. The sudan grass was cut to a three- 
quarter-inch length and a small stream of water was kept flowing into the 
blower, thus distributing the added water throughout the material as it was 
placed in the silo. During the filling of the silo the material was packed 
by three men tramping it into place as solidly as possible. The sudan grass 
owing to its leafy nature and dry condition did not pack readily. The day 
after the silo had been filled, water was added at the top until it ran out at 
the two-foot level. Three days later the contents of the silo had settled 
several inches and this place was filled with additional wetted silage to serve 
as cover. This material did not cure well, and was discarded when a strong 
mouldy condition developed, but the silage just beneath it cuijed nicely 
and retained its flavour throughout the feeding period. The composition 
of Sudan grd:ss silage as compared with maize silage is shown in Table I. The 
length of time which the material remained in the silo is indicated in the 
first column as days. 


Tabeb I, — Fercmiage Composition of Sudan Grass Silage and Maize Silage 

(water-free basis). 





1 

Carbohydrates I 

[ ! 

i 

Dry % 


Ash 

Protein 



Fat 1 

! 1 


Fibre 

N free 
extract 

matter 

« 

Sudan grass silage fresh. 

7.21 

9.38 

30.55 

50.53 

2.33 

40.47 

Maijze si!age fresh.. 

. 6.58 

8.39 

23.39 

59-48 

2,16 

30-49 

Sudan grass silage near top, 132 days . • 

5.60 

8,20 

33 * 5 ^ 

50.50 

I 2.17 

27.74 

Maize silage near top, 148 days ... * 

6.81 

9.56 

23.63 

57-4X 

2.60 

i 27.75 

Sudan grass silage from middle, 140^ days 

6.51 

10.36 

33-57 

46.79 

2.77 

27.24 

Sudan grass silage from middie, 183 days . 
Sudan grass silage 2 feet above bottom, 2 81 

6.20 i 

8.85 

33.84 

59 . 15 ! 

2.96 

27,44 

days. 

5^x5 

8.33 

34-69 

49.11 

2.72 

24.29 

Spoiled Sudan grass silage 2 foot-level, 193 

• 



48.82 


24.28 

days.. . 

8.95 

10.94 

? 9 .o 5 

2.24 


There is on the whole but little difference in the analyses of the maize 
silage and the sudan grass silage at the several stages of curing, the ptincij^l 
diff erence being in the quantity of fibre. The temperature developed in 
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the silo was noted at regular intervals until a decided fall was observed, 
I^rom the data presented it appears that the maximum temperature was 
reached in about 21 to. 30 days, being respectively 1200 F. for the top 
portion, 1040 V. for the middle portion, 21 feet from top, and g 8 . 5 <^ P. for 
the portion 5 feet from bottom. 

The total quantity spoiled in this silo was ajiproximately four feet, 
being the covering material. The sudan grass silage was somewhat bulkier 
i-hflu maize silage, was a light brown colour and had a faint acid odour. 
No alcohols were detected by the usual laboratory methods. The silage* 
was fed to the College sheep, and, while proving a good feed, it did not ap¬ 
pear to be relished by the animals so well as the maize silage, but quite as 
well as that made from other grain sorghums, and was relished much more in 
this form than as cured hay. 

784 - Nutrition Investigations upon Cottonseed Meal and Cottonseed Flour, —RiOEtAan- 
SON, ANNA E. and Green, Helen S. (Nutrition Research Eaboiatory, Department of Do¬ 
mestic Economy, The University of Texas, Austin), in The Journal of Biological Chemistry^ 
Voi. XXV,No 3, pp. 307-318, 5 Diagr. Baltimore, Md,, June, 1916; Vol. XXX,No. 2, 
pp. 243-25S, 13 Diagr. June, 1917 ; Vol. XXXI, No 2, pp. 379*388, 4 Diagr. August, 1917. 

I. — In this paper the authors present a preliminary report on the ejfi- 
dency of cottonseed meal as a food for promoting the growth, develop¬ 
ment and reproduction of the albino rat. 

The results indicate that cottonseed meal does not contain suffident 
mineral for growth, is not actively toxic, contains effident proteih, and per¬ 
haps fat-soluble growth-promotingsubstan.ee, similar to those of butter- 
fat, but in less adequate quantities. 

II. — Albino rats have lived for 400 to 565 days with 50 per cent cot¬ 
tonseed flour in the diet. 

The protein in a diet containing 50 per cent cotonseed flour, protein- 
free m il k, and butter fat is sufficient fortbe normal grov^h and development 
of the albino rat and for reproduction to the third generation. No better 
' growth is induced, but^more frequent reproduction with lower mortality 
and more general well-being of animals are obtained, by the addition of 5 
per cent casein to a diet containing 50 per cent cottonseed flour, butter 
fat, and protein-free milk. 

Normal growth and reproduction do not result from diets containing 50 
per cent cottonseed flour in which there is a lack of butter fat, protein- 
free milk, or both. However, 50 per cent cottonseed flour with 5 per cent 
casein and butter fat, without additional mineral beside that furnished by 
the cottonseed flour, supports normal growth and reproduction although 
the second generation does not grow quite normally on this diet. 

No toxic effect is apparent in feeding from 45 to 50 per cent cottonseed 

to albino rats through four successive generations or during 565 days 
of the life of an individual. Petroleum-ether extract of the entire cottonseed 
fed^ in a well balanced diet has a depressing influence on the weight of the 
albino rat. Ethyl ether extract from petrqleum-ether-exfcracted cottonseed 
and ethyl ether extract of Allteon cottonseed flour have no harmful effect 
upon the alHnoTat. " • 
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Ill. — This paper considers th.e content in cottonseed flour of growth- 
essential factor other than protein and mineral, and reports the results of 
studies of the protein minimum of cottonseed flour. The results are sum- 
ma*rised as follows : — 

1) 20 per cent of the water extract of cottonseed flour dried on starch, 
equivalent per gm. to 2.5 gm. of cottonseed flour, i. e., 50 per cent cotton¬ 
seed flour in the diet, contains sufficient water-soluble food accessory for 
normal growth. 

2) 4.35 per cent of the ether extract of cottonseed flour equivalent per 
gm. to II. 5 gm. of cottonseed flour, i. e., 50 per cent cottonseed flour in 
the diet, does not contain sufficient fat-soluble food accessory for normal 
growth, but 12 per cent of the^ether extract appears quite as efficient in sup¬ 
plying enough of the fat soluble accessory for normal growth as does an 
equivalent amount of butter fat. 

3) 18 per cent cottonseed protein when supplied with adequate 
amounts of all other necessary nutritive factors induces practically normal 
growth of the male rat, and better than average growth in the female, and 
fairly normal reproduction, with high mortality and under size among the 
second generation. 

4) 12 per cent cottonseed protein does not induce perfectly ,10 
growth. 

Very little growth has been obtained with 6 per cent protein, the aver¬ 
age gain in weight during 108 days being 8 to 9 gm. With only 4 per cent 
cottonseed protein rats have fallen off in weight when first placed upon tMs 
diet but have almost successfully maintained their weight for 30 days after. 

785 ^ Food Value of the Pea Nut (AracA/s hypogma) (i)^ — danibis, amy e and 
Eotjohlin, Rosemary ( University Jof Wisconsin, Msidisoii),m The Journal of Biological 
Chemistry, Yol, XXXIII, No. 2, pp. 295-301 4 - 3 Diagrams. Baltimore,. February, 1918. 

Up to the present the pea nut has been used chiefly as a cattle feed with 
45 uch excellent results that the authors undertook a study to determine more 
exactly its food value. Feeding experiments on young rats showed the 
pea nut to be lacking in McCollum's fat-soluble food accessory. When 2 % of 
butter fat was added to the ration the subjects improved, and with 5 % 
showed absolutely normal appearance and development in evexy^' way. 
This, moreover, proves that the pea nut contains a sufficient quantity of 
McCollum's water soluble food accessory, as 56 % of pea nut in the ration 
suffices to supply the necessary quantity of this accessory. 

If the pea nut is compared with the soya bean {2) it is found to be poorer 
in mineral matter, especially in calcium, potassium, magnesium and sulphur. 
If a pea nut ration be completed by the minerals necessary to give it a 
mineral content equal to that of milk, which has been shown to be adequate 
for growing animals, a suitable food is obtained. Pea nut meal, which con¬ 
tains a large proportion of hulls, seems to contain sufficient mineral matter 
to maintain normal growth in young animals if 5 % of butter fat be added. 

In view of the large acreage suitable to the cultivation of the pea nut 

(1) See also R. March, 1918, No, 268. — (2) See R. January, 1918, No. 4. {Ed.) 
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aad tie fact that there is a tendency to use considerably more plant seeds 
in the diet, the authors do not hesitate to suggest the use of the pea nut 
as a human foodstuff. As in the case of the soya bean it is only necessaiy 
to add to it those elements in which it is lacking, i. e. certain inorganic 
material and the fat-soluble food accessory, to make it a complete food. 

786- Potato. Peelings and Heather as Coarse Fodder for Horses; Researches in Holland. 

~ Van Djoesx, P. a., in the Tydschnft voof Diergeneeskmde, Part 45, No. 10, pp. 286-288, 
The Hague, May, 1918. 

Potato Peelings. — According to the author, these constitute an 
excellent coarse feed for horses. Chemical analysis shows that washed and 
finely chopped peelings contain 12 % of starch, 1.27 %of albuminoids and 
S34 % of water. Although, according to SjOLLEMAthe albuminoids in the 
peelings are of good feeding value and digestibility, the peelings are prin¬ 
cipally a starchy food. 

As regards solanin, the author found that of 2 samples of peelings, one 
raw, the other having been boiled for 12 minutes, on analysis by the Meyer. 
method the first was found to contain 80.4 % of water and 0.016 % of 
solanin, and the second, 90 % of water and 0.006 % of solanin. The in¬ 
creased water content, therefore, results in a reduced solanin content. Fur¬ 
ther the author has found that solanin is almost completely soluble in boiling 
water containing a very small amount of vinegar. Therefore, he advises, 
so as to avoid entirely the bad effect of solanin, that the peelings should 
be cooked for 10 to 13 minutes in water containing a little vinegar, then 
immediately removed as, on cooling, the solanin might be precipitated 
and be deposited again on the peelings. 

Cooking the peelings has the advantage that their relatively high pot¬ 
ash content, which is supposed to produce bad effects, is considerably re¬ 
duced. In fact, the author found that a sample of raw peelings contained 
1.14 % of ash, while after cooking there was only 0.58 %. As potassium 
compounds are mostly soluble, it may be admitted that in this way the 
greater part of the potassium is removed. 

Heather. -- To determine its feeding value, 2 pairs of draught horses 
were used that gave the same amount of work. The first team received 
each day 6.6 lb. of heather over and above the normal ration; the second 
team served as control. The animals were weighed every 2 days; the heath¬ 
er did not in any way influence the increase in live weight of the animals. 

787 - A Study of the Rate aad Economy of Gains of Fattening Steers, — 

FOSB, H. W.jGBiEmLBY, H. S., Emmett, A. B. and Buix, S., in Univefsity of IlUnok 

■^piouliwolMxpefimefii SicUiont Bulletin pp. 567-604. Urbana, lUinois, Marcb, 

1917. 

This bulletin is one of a series reporting the findings of an investiga¬ 
tion in regard to the effect of variations in the amount add character of 
feed consumed upon the nutrition of two-year-old steers. It gives the re¬ 
sults rdatingto the effect upon the rate and economy of gains: — i) of varia¬ 
tions in the amount of feed consumed ranging from maintenance to full 
feed rations; 2) of variations, in the proportions of roughage and con- 
[78S48ir] 



CAXTI^E 


847 


centrates in the ration ; and 3) of the substitution of a nitrogenous concen¬ 
trate for a i)art of the grain of a ration of clover hay and ground maize in the 
ratio of I to 5. 

The ExporimenL — Sixteen two-year-old, choice feeder steers were di¬ 
vided into 4 lots of 4 steers each. One lot was given a ration slightly above 
maintenance, another, an amount of feed equal to the maintenance ra¬ 
tion plus one-third of the difference between the maintenance and the full- 
feed rations, another, an amount equal to the maintenance ration plus 
two-thirds of- the difference between the maintenance and the full-feed 
rations, and another as much feed as the steers would eat readily. 

The experiment lasted for 27 weeks and was divided into five test 
periods. The first period was 5 weeks in length,*the second, third and 
fourth -were each 6 weeks in length and the fifth was 4 W’eeks in length. 

The feeds used were clover hay, ground maize, and linseed oil meal. 
The ration of the first test period consisted of clover hay and ground 
maize in the ratio of i: i, that of the second, of clover hay and ground 
maize in the ratio of i: 3, that of the third, of clover hay and ground 
maize in the ratio of i; 5, and that of the fourth and fifth of clover hay, 
ground maize, and linseed oil meal in the ratio of i: 4 : i. 

In periods i, 2, 3, 4, 5, the average daily gains of the different lots and 
the individual variations were as shown in Table I: 



not 

Averse 
daily gains 

Variations 
in daily gains 

( 

Maintenance .. 

lb. I 

1.46 

lb. 

0.34 - 1.97 

Period i j 

1 One-third-feed. 

2.0S 

1.69 - 2.51 

] Two-thirds-feed ^. 

2.87 

2.51 - 3.37 

1 

, Full-feed. 

2.98 

2.54 - 3.40 

' Maintenance. 

„ . , ) One-third-feed. 

0.00 

—-0.12 — 0,07 

1.64 

1.31 -1.98 

i 

1 Two-thirds-feed .. 

1.84 

1 1.57 - 2.24 

I 

^ Full-feed .. «... 

2.28 

j 1.95 - 2.62 

[ 


f Maintenance. .. 

0,134 

-0.12 - 0.14 

j 

Period 3 - 
1 

) One-third-feed, .. 

I.I 2 

0.55 - 1.40 

1 Two-thirds-feed. 

1.48 

1.02 - 1.74 

I 

1 Full-feed.. 

1.50 

0.90 - 2,12 

i 

' Maintenance.... 

0.85 

0.74 - 0.95 

1 

Period 4 < 

) One-third-feed .. 

1.65 

1.36 - 2.17 

j Two-thirds-feed. 

2.14 

1.74 - 3.07 


[ Full-feed. 

2.45 

t.8i - 2.86 

Average 1 
of the < 
4 periods] 

■ Maintenance,.. • 

0,70 

0.37 - 1.05 

) One-third-feed ,. 

1.32 

1.23 - 1.39 

\ Two-tliirds-feed. 

1.79 

1.75 - i.Si 

[ FuU-feed. . 

* ' 

2.13 

1.98 - 2.29 
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The consumption of dry substance, digestible dry substance and net 
energy per pound of gain by one-third, two-third and full feed lots in the 
5 periods was as shown in Table II. 


not 

Dry substance 
per lb. of gain 

Digestible dry 
substance 
per lb. of gain 

ISfet energy 
per lb. of gain 

Average 

Variation 

Average 

Variation 

Average 

calories 

Variation 

calories 



lb. 

lb. 

lb. 

lb.. 

lb. 

lb. 

Period i | 

One-third-feed. . . 
Two-thirds-fed, . - 
Pull-feed. 

6,61 

6.25 

7*33 

5.35- 8.17 
5.37- 7-21 
6.02- 8.71 

4.36 

3-90 

4*59 

3.68- 5.38 
4.41- 4.63 
3.82- 5.40 

4.12 

3.76 

4.32 

3.50- 5.09 
3.21- 4.34 
3.61- 5.06 

Period 2 | 

One-third-feed. . . 
Two-thirds-feed . . 
Full-feed. 

7*95 

9.96 

9.86 

6.57-10.12 

17.78-11.85 

8.27-12.06 

5.71 

6.85 

6.36 

4.73- 7.20 
5.40- 8.09 
5 . 35 ~ 7.24 

5.90 

7.05 

6.51 

4.88- 7.45 

15 - 54 - 8.33 
5.47- 7.40 

Period 3 | 

i 

One-third-feed . . 
Ihvo-thirds-feed . . 
Full-feed .... 

10.40 
11.08 

12.41 

8.05-20.30 

9.70-16.47 

7.64-20.16 

7-91 

8.15 

8.63 

6.10-15.24 
7,14-11.71 
5.66-13.16 

8.46 

8.72 

9.08 

6.53-16.33 

7.63- 12.53 

6.64- 13.65 

Period 4 j 

One-third-feed . . . 
Two-thirds-feed 
Full-feed. 

6.81 

7.06 

7.64 

5,18- 7.78 
5.II- 8.28 
6.94- 8,22 

5.24 

5-30 

5.79 

3.9S- 6.04 
3.83- 6.22 
5.50- 6.50 

5.53 

5.58 

6.15 

4.20- 6.38 

4.04- 6.55 

5.56- 6.87 

Average ( 
of tne j 
4 Periods! 

One-third-feed. . . 
Two-thirds-feed . . 
Full-feed. 

9 . 5 r 

9.40 

9.63 

9,17-10.04 
8.95- 9.64 
8.41-10.47 

6.g6 

6.67 

6.60 

6 . 73 - 7-29 
6.48- 6.86 
5 . 95 “ 7.23 

7.22 

6.90 

6-73 

6 . 97 “ 7*55 
6.67- 7.10 
6.10- 7.48 


From these results the following conclusions were drawn: — 

Two-year-old steers may be maintained on 8 to 91b. of dry substance, 
0.39 to 0.44 lb. of digestible crude protein and 6.5 to 6.8 calories of net energy 
per 1000 pounds live weight. 

Fattening two-year-old steers may make satisfactory gains over a per- 
iod of twenty-seven weeks on 14.3 to 22.1 lb. of dry substance, 0.72 to 1.441b. 
of digestible crude protein, and ii.g to 13.0 calories of net energy per 
1000 pounds live weight. Fairly good gains may be made even on less 
amounts than these. 

The rate of gains of two-year-old steers depends upon the amount of 
feed consumed. However, the amount of feed consumed between one-third 
feed and full feed apparently has no effect upon the economy of gains as 
measured by the consumption of feed, of total dry substance, of digestible 
dry substance, and of net energy per pound of gain. 

When a ration consisting of clover hay and ground maize in equal parts 
is changed to a ration consisting of one part of clover hay and three parts of 
corn, the amounts of digestible dry substance and net energy remaining 
practically unchanged, but the protein being reduced 10 to 12 per cent, the 
rate of gains and the economy of gains are considerably decreased. When a 

im , 
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ration consisting of one part of clover hay and three parts of ground maize 
is changed to one consisting of one part of clover hay and five parts of ground 
maize,thedigestibledrysubstance, digestible protein and net energy also 
being slightly reduced, the late and economy of gains are decreased. 

The substitution of one part of linseed meal for one part of maize in 
a ration of clover hay one part and ground maize five parts, materially 
increases the rate of gains and the economy of gains. Steers which have 
been kept on a low plane of nutrition (maintenance) for a considerable time 
make more economical gains when put upon a full-feed ration than steers 
which have been upon full feed for some time. However, steers receiving 
more than a maintenance but less than a full-feed ration make no more eco¬ 
nomical gains w^hen put upon full feed than steers which have already been 
on full feed. 

From the results obtained in this investigation it seems safe to conclude 
that steers may be maintained or fattened with the ordinary rations of 
the corn belt on less digestible dry matter, on less digestible protein and on. 
less net energy than the amounts prescribed by the generally accepted 
feeding standards. 

783 ^ Influence of the Age of the Cow on the Composition and Properties of Milk and 
MilkFat.— Ecbxes, C. H. and Palmer, S. (Missouri AgriciUtural Experiment Station), 
in 4 dhLe Journal of Agricultural Research^ Vol. XI, No 12, pp. 645-658. Wa^^hington, D. C., 
December 17, 1917. 

The question of the changes in the composition of milk with successive 
lactation periods and particularly the question relative to the percentage of 
fat in the milk of the heifer has been of great practical importance to the 
dair3mian, as a possible index of what may be expected from the mature ani¬ 
mals. The conclusions so far reached from data compiled by severalinvesti- 
gators have not been entirely uniform. This paper offers new data on the 
question, takei. from the records of the University of Missouri dairy herd, 
composed of pure-bred animals of the Jersey, Holstein, Ayrshire and Short¬ 
horn breeds. 

The data showing the average percentages of fat for the successive lac¬ 
tation periods of all animals of each breed and similar data for the entire 
herd ate given in Table I. An examination of the record of the individual 
animals of each breed, showed rather striking differences among the breeds 
with respect to the frequency with which the individuals of each breed 
showed the highest fat test in each lactation period, This frequency 
calculated the percentage of cows of each group showing the highest test 
for each period is presented for each breed in Table II which may be 
referred to as a frequency table. 

These data show that the percentage of fat in the milk of Jersey cows 
attains its maximum with respect to the average for the entire lactation 
period during any one of the first three periods, but the chances appears to 
be greater that this will be attained in the second or third period rather than 
the first. 
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Tabbb I. — Percentage of fat in milk in successive lactation periods. 


Number 

of 

cows 

Period 

1 

1 ‘ 

2 1 

3 

4 

5 

6 

? 

S 

9 

lO 

12 

12 


Jersey 


74 

4-99 

5.04 

, — 


_ 

_ 


_ _ 

_ 




59 

4.96 

5.04 

5.01 

— 

— 

— 

— 

— 

— 

— 

_ 

_ 

45 

4.95 

5.04 

5.03 

4,84 

— 

— 

— 

— 

— 

—, 

— 


30 

5*09 

5.17 

5.20 

4*97 

5.00 

— 

;— 

— 

— 

— 

_ 


20 

5.09 

5-20 

5.22 

4*92 

4.92 

4.76 

— 

— 

— 

_ 

— 


II 

4-93 

5.00 

5-09 

4.80 

4.76 

4.68 

4.63 

— 

— 

_ 

_ 

_ 

4 

4.89 

4.90 

5.05 

4.68 

4-54 

4.68 

4.61 

4.58 

— 

_ 


_ 

4 

4.86 

4.83 

4.83 

4.47 

4.56 

4.64 

4.62 

4.48 

4.47 

_ 


_ 

^ i 

4.86 

4.S3 

4-83 

4.47 

4-56 

4.64 

4.62 

4.48 

4.47 

4.22 

_ 


2 1 

4.99 

4.90 

4-75 

450 

4.44 

4.76 

4.70 

4.48 

4,49 

4*33 

4,22 

_ 

2 

4-99 

4.90 

4.75 

4.50 

4.44 

4.76 

4.70 

4.48 

4.49 

4.33 

4.22 

4.01 


Holstein 


26 

3.22 

3.10 

. 



_ 






20 

3.23 

3,06 

3-09 

— 

— 

— 

— 

— 

—- 


_ 

ZI 

3.26 

3.05 

3-12 

3.10 

— 

— 

— 

— 

_ 

„ 

_ 

8 

3*27 

3-04 

3.06 

3*12 

3-03 

— 

— 

— 


_ 


6 

3.36 

3.07 

3.15 

3 «i 6 

3.10 

3*41 

— 

—' 

—— 

_ 


5 

3-33 

3-06 

3.11 

3.11 

3-06 

3.18 

3 -II 

— 

_ 

_ 

_ 

I 

3.29 

2;99 

3’03 

3.08 

3*09 

3-05 

3 ‘ 0 o 

2.88 

— 

— 

— 


Ayrshire 


9 

3.90 

3.88 

__ 

_ 








9 

3,90 

3.88 

3-79 

— 


— 

_' 

__ 




6 

4,04 

3-92 

3 - 8 i 

3.64 

— 

-- 

_ 

_ 

_ 

_ 


4 

4.01 

3*97 

3-78 

3-68 

3-82 

— 

_ 

_ 




2 - 

4,06 ^ 

4 08 

3-79 

1 3-83 

3.84 

3.79 

— 

_ 


_ 



4.10 

3.90 

387 

3-99 

3.87 

’ 3*76 

3.65 

_ 

- 

.. 


I ! 

t 

4.10 

3-90 

3 -S 7 

3-99 

3.87 

3.76 

3.65 

3.38 

■ . 

—» 


I j 

4.10 

3.90 

1 i 

3.87 

3-99 

3.87 

3.76 

3-65 

3.38 

3.58 

— 

— 


All cows 


109 

4.48 

4.48 

— 

_ 

—- 


88 

4-45 

4-47 

4*45 

— 

— 

■ 

62 

4.56 

4-58 

4*58 

4*41 

— 

_ 

42 

4*64 

4*05 

4*66 

4.49 

4,51 

_ 

28 1 

4.65 

4*66 

4*<^7 1 

4 47 

4.45 

4.36 

\ 

4.42 

4 - 3 ^ 

4.44 

4*25 

4.21 

4.18 

6 1 

4,46 i 

4.42 

4.52 

4.30 

4.19 

4.26 

4 ^ 

4*67 1 

4*60 

4*59 

4*35 

4*44 

4,42 

3 ! 

4.86 

4*^3 

i 483 

4*47 

4.56 

4*64 

2 

4*99 

4.90 

4*75 

4*50 

4.44 

4 * 7 ^ 

2 i 

4*99 

4-90 

4*75 

4*50 

4.44 

4-78 


£ 188 ] 


— 

— 





— 

— 

— 

— 

* - 


— 

— 

— 

— 

— 


— 

— 

_ — 

— 

— 


— 

; — 

— 


— 


4*13 


-- 

— 



4.14 

4.10 

— 

— 

— 

w— 

4-38 

4.21 

4-25 



. 

4.62 

4*48 

4-47 

4.22 



4*70 

4,48 

4.49 

4*33 

4.22 

; - 

4.70 

4*48 

. 4.49 

433 

4,22 

4.01 
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Table II. — Relative distribution of highest average test 
for the lactation period. 



Lactation 

Proportion of cows showing highest test m period: 

Number of cows 

. 

periods 

I 

2 

1 

3 

4 

5 

6 1 

7 

74 

2 

48.7 

J eruy 

51*3 






59 

2 

47-5 

52.5 

— 

— 

—. 

— 

— 

59 

3 

39.0 

32.2 

28.2 


— 

— 

— 

45 

2 

44-5 

55.5 

— 

— 

— 

— 

— 

45 

3 

33.3 

33*3 

33-3 

■— 

— 

— 

—- 

45 

4 

26.7 

33-3 

28.9 

ii.i 

— 

— 

— 

30 

2 

40.0 

60.0 

— 

— 


— 

— 

30 

3 

30.0 

36.7 

33*3 

— 

— 

— 

— 

30 

4 

23-3 

36.7 

30.0 

lO.O 

— 

— 

— 

30 

5 

16.7 

30.0 

30.0 

lO.O 

13-3 

— 

— 

20 

2 

30.0 

70.0 

— 

— 


— 

— 

20 

3 

20.0 

40.0 

40.0 

— 


— 

— 

20 

4 

15*0 

40.0 

40.0 

5.0 

— 

— 

— 

20 

5 

15.0 

35-0 

40.0 

5.0 

5-0 

— 

— 

20 

6 

15.0 

35.0 

40.0 

5.0 

5-0 

0.0 

— 

II ♦ 

2 

27-3 

72.7 

— 

— 

— 

— 

— 

II 

3 

18.2 

36.4 

45-5 

— 

— 

— 

— 

II 

4 

1S.2 

36.4 

45-5 

0.0 

— 

— 

— 

II 

5 

18.2 

36.4 

45-5 

0.0 

0.0 

— 

— 

II 

6 

18.2 

36.4 

45-5 

0.0 

0.0 

— 

— 

II 

7 

18.2 

36.4 

45*5 

0.0 

0.0 

“““ 


26 

2 

1 

88.5 

lolstein 

1 1*5 




1 


20 

2 

90.0 

10.0 

— 

— 

— 

— 

— 

20 

3 

70.0 

lO.O 

20.0 

— 

— 

— 


II 

2 

100.0 

0.0 

— 

— 

— 

—- 

— 

II 

3 

81.8 

0,0 

18.2 

— 

— 

— 

— 

II 

4 

* 63.7 

0.0 

18.2 

18.2 

— 

— 

— 

8 

2 

100.0 

0.0 


— 

— 

— 

* — 

8 

3 

100.0 

0.0 

0.0 


— 

— 

— 

8 

4 

87.5 

0.0 

0.0 

12.5 

— 

— 

— 

8 

5 

87.5 

0.0 

0.0 

12.5 

0.0 i 

— 

— 

6 

2 

100.0 

0.0 

— 

— 

— 

— 

— 

6 

3 

100.0 

0.0 

0.0 

— 

— : 

— 

— 

6 

4 

100.0 

0.0 

0.0 

0.0 

— 

— 

'— 

6 

5 

100.0 

0,0 

0.0 

0.0 

0 0 

-- 

— 

6 

6 

83.3 

0.0 

0.0 

0.0 

0.0 

16.7 


5 

2 

100.0 

0.0 

— 

— 

— - 

-- 

— 

5 

3 

100.0 

0.0 

0.0 

— 

— 

— 

"— 

5 

4 

ICO.O 

0.0 

0.0 

0.0 

— 

j 

— 

5 

5 ^ 

100,0 

0.0, 

0.0 

0.0 

0.0 

1 —— 

— 

5 

6 

83*3 

0.0 

0.0 

0.0 

0.0 

j 16.7 

— 

5 

7 

83.3 

0.0 

0.0 

0.0 

0.0 

1 1^.7 

0.0 
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Tabi^E II {Continued) 



l/uctatiou 

Proportion of cows showing highest test in period 

Number of cows 

periods 

i 

I 

- 

3 

4 

5 

6 

7 




Ayrshire 






9 

2 

55*5 

44-5 

— 

— 

— 

— 

— 

9 

2 

66.7 

33-3 

— 

— 

— 

— 

— 

9 

3 

55-5 

22.2 

22.3 

— 

— 

— 

— 

6 

2 

83.3 

16.7 


— 

— 

— 

— 

6 

3 

83.3 

16.7 

0.0 

— 

— 

— 

— 

6 - 

4 

83.3 

16.7 

0.0 

0.0 

— * 

— 

— 

4 1 

1 2 

75.0 

25.0 

— 

— 

— 

— 

— 

4 

3 

75 -<^ 

25.0 

0.0 

— 

— 

— 

■ — 

4 

4 

75.0 

25.0 

0.0 

0.0 

— 

— 

— 

4 

5 

50.0 

25,0 

0,0 

25.0 





Holstein cows on the contrary almost invariably show the highest 
average percentage of fat for the lactation period during the first period and 
the conclusion seems justified that this is a breed characteristic. 

Ayrshire cows more frequently show a higher average lactation test 
during the first than during subsequent periods, but less frequently than 
in the case of Holstein cows. 

The variations in the average percentage of fat among the first few 
lactation periods are not sulEciently great to be of much practical import¬ 
ance but the gradual decHne in [average test accumulates to a figure of 
considerable importance as the number of lactation periods becomes greater. 

The fact that certain of the animals of the Jersey and- Holstein breeds 
whose records are included in the data, comprised an experiment to deter¬ 
mine the influences of the plane of nutrition during growth and age of fest 
calving upon the dairy qualities of cows, suggested that the two factors 
may have contributed to the difierence in the pharacter of the data from the 
two breeds. 

The data concerning the influence of the plane of nutrition during growth, 
indicate that this factor may be of importance in connection with the aver¬ 
age fat test for the first lactation period. The light-fed Jerseys showed 
both a lower average test in the first lactation period and also a less frequent 
tendency for this period to show the highest test, while the heavy fed Jer¬ 
seys showed exactly opposite results. The strong breed tendency for the 
Holsteins to show a higher average test in the first lactation period than in 
any subsequent period was also materially diminished by light feeding dur¬ 
ing the growth of the animals. 

It must also be considered that the light feeding of the animals for both 
breeds was by fio means extreme, although it was widely different from the 
heavy feeding carried out vdtb the other animals in the experiment, 

[fSS] 
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The data bearing on the age of first parturition indicate that a difference 
of 16 months between the first parturition of the Jerseys had little influence 
upon the breed tendency already noted for the higher test to accompany the 
second lactation penod. In the case of the Holsteins, however, calving at 
a more advanced age seemed to decrease the breed tendency for the first lac¬ 
tation period to show the higher average test. As far as the composition and 
properties of milk of aged cows is concerned neither the percentage composi¬ 
tion of the milk nor the physical and chemical constants of the milk fat of 
aged cows show any abnormalities attributable to old age. 

Butter made from the milk of a cow xg years old and in her thirteenth 
lactation period was pronounced to be of excellent quality and kept for a 
period of three months at a temperature of 8 ^to 10^ C, without showing any 
marked deterioration. 

789 - Researches on a New Galaetogogue, in Italy. — brentana, d., in the Mvista d% 
Agncoltuva^ Year XXIV, No. r8, pp. 141-142. Parma, May 3, 1918. 

The author has studied the effect of injecting the animal with its 
own milk on the milk produced. The experiments were carried out on 
various cows and are still in progress. The results so far obtained appear 
to show that the injections really have an effect on the increase in milk 
yield of cows. The author, who will shortly deal with the matter more 
fully, presents the following note. 

The best practical application of the method is to give a subcutaneous 
injection of 10 or 20 cc. of the cow's own milk every 10 or 20 days, com¬ 
mencing the tenth day after calving. The increase in milk production 
will be about 2 litres a day, and the composition of the milk will hardly 
vary. The technique of the method is very simple 

1) Collecting 20-30 cc, of milk in a sterile recipient, after thoroughly 
cleansing the udder and the milker's hands. 

2) Subcutaneous injection, under perfectly aseptic conditions, of 
10-20 cc. in the cow from which the milk has been taken. 

The author never had any trouble whatever with the injections that 
he made. 

The treatrp.ent should be accompanied by adequate feeding for, if the 
udder can be stimulated, it is still necessary to provide the * substances 
required for milk-formation. 

790 - Breeds of Daily Cattle in the United States. — daws, h. p., in the xiniud States 
Depmmni of Agriculture, Farmers* Bulletin Sgs, pp. 1-3^^ Washkigtoa D. C., Novem¬ 
ber, 1917, 

In the United States five breeds of dairy cattle have attained consider- 
" able prominence, namely, the Ayrshire, Brown Swiss, Guernsey, Holstein- 
Priesian and Jersey. These breeds have been developed carefully for a con¬ 
siderable time for the purpose of dairy production and in consequence each 
transmits its characteristics with regularity to its offspring. Certain distinct 
features distinguish each breed from the others but all possess ability as 
milk producers. ^ . 

ThbAypshxke Bbbkd. — The first importation of Ayrshires , 
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United States was made in 1822, since which time there have been frequent 
importations into both the United States and Canada. New England, New 
York and Pennsylvania probably contain the largest number of represen¬ 
tatives of the breed. There is a small distribution in the middle Atlantic 
States and the Pacific Northwest. In Canada Ayrshires have had great 
popularity and the breed seems able to withstand the rigour of the' Cana¬ 
dian climate. In weight the cows vary from 900 to 1300 pounds with an 
average for the United States of about 1000 pounds ; bulls weigh between 
1400 and 2000 pounds averaging about 1600 pounds. 

Probably none of the other dairy breeds can compare with the Ayrshires 
in ability’' to obtain alivehhood on scanty pastures and this ability has made 
them very useful in sections where there is much rough land in pasture.^ 

Ayrshire milk is only slightly coloured, and the fat is divided in uni¬ 
formly small globules which on the average are smaller in size than those of 
any other breed. 

The average of the 2598 cows that have completed yearly records for 
advanced registry to July i, 1917, is 9555 lb. of milk testing 3.95 % butter- 
fat ; amounting to 377.51 lb. of fat. 

The 10 highest produceis of the breed for butterfat to July 1917 (the 
milk yields given first being for comparison only) were:— i) Eily of Willow- 
moor (22269): 22 396 and 955,56 lb.; 2) Auchenbrain Brown Kate 4th (27943): 
23 022 and 917.60 lb.; 3) Imp. Garclaugh May Mischief (27944) : 25 329 
and 894.91 lb.; 4) Auchenbrain Yellow Kate 3d (36910): 21123 and 888.33 lb.; 
5) Jean Armour 3d (32219): 21 938 and 859.65 lb.; 6} Agnes Wallace of 
Maple Grove (25171): 17 657 and 821.45 lb.; 7) Netherhall Brownie 
9th (23985) : 18100 and 820,91 lb.; 8) Garclaugh Spottie (27950) : 22589 
and 816.23 lb. ; 9) Gerranton Dora 2d (23853) : 21023 and 804.79 lb.; 
10) Jean Armour (25487): 20 174 and 774.73 lb.; the average being 21356.1 
lb. of nulfc and 855.4 ^h. of butterfat 

Families. On account of the ’comparatively recent origin of the breed 
few families have been developed. The more prominent in the United 
vStates are the Brownie, Auchenbrain, Finlayston, White Cloud, Jean Ar¬ 
mour and Gardaugh May Mischief. 

Bulls., The 10 Ayrshire bulls having the largest number of daughters 
with advanced-registry records to July 1917, are listed below, in Table I, 
together with the average production of their daughters. 

The official organization of the Ayrshire breed in the United States is 
the Ayrshire Breeders’ Assodation, with headquarters at Brandon, Vt. 
The secretary resides there and has charge of both registration and advanced 
registry work. 

T^ Browk Swiss Breed. — The first importation of this breed into 
the United States was made in 1869 ^^6. comparatively few animals have 
brought into the country. The breed is not widely distributed 
ha 4 he United States being found principally in the States of New York 
and Wisconsin. The cows when mature weigh from ixoo to 1600 lb., with 
an average for the United States of about 1250 lb.; bulls range from 1500 
tb 2500 lb. 
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Tabi,e) 1 , ^ Ten Ayrshire hulls with largest member 
of advanced-registry daughters. 


Nfimes 


g. Imp. Finlayston 88a. 

2. Nox’emall 7312. 

7. Earrs Choice of Spring Hill 8 289 . . 

4, Imp. Morton Mains’ Qiieechy 11 537 . 

5. White Clond of Hickory Island X0377 

6. Imp. Moonstone of Drumsnie 8 228 

7, Imp. Holehouse White Kjng 10 348 . . 

8. Imp. Howie’s Dairy King 9 855 . . . 

9, Benchan Peter Pan la 971. 

10. Willowmoor Robin Hood 11900 . . . 


J 

Number 
of daughters 

Average 
pounds ! 
of milk 

Average 
pounds 
of butterfat 

78 

10513 

431 

79 

9646 

367 

58 

8918 

375 

40 

9244 

374 

36 

II 133 

435 

30 

8797 

35S 

35 

10 125 

397 

28 

II 668 

457 

27 

II 414 

438 

26 

9 621 

4^9 


In disposition the cattle are mild and docile and for their size are very 
active ; they are excellent grazers, especially on rough land. 

In milk production this breed ranks well in the United States, with a 
moderate percentage of fat. The average of the 199 cows that have com¬ 
pleted yearly records of production to June, 1917, is 10 868.7 rnillr 
testing 3.995 %, amounting to 433.45 lb. of butterfat. 

The 10 highest butterfat producers of the breed (the milk yield given 
first being for comparison only) were:— i) College Bravura 2d (2577) : 
19 460.6 and 798.161b.; 2) Ethel B. (3842^): 18 816.2 and 779.971b.; 3) Ro¬ 
salind B, (3905): 16 804.4 and 727.64 lb.; 4) lola (3923): 16 844.6 and 685.47 
lb.; 5) Edna C. 3d (5092): 16496.7 and 669.35 lb.; 6) Lottie G. D.-{353o). 
17 595*3 aud 664.25 lb.; 7) Brownie F: 17420.8 and 662.25 lb.; 8) Ka- 
liste W. (2905) : 16 609.2 and 650.32 lb.; 9) Flora Duwire (4105) : 16538.1 
and 649.42 lb.; 10) Nau of Lake View (4061): 17136.4 and 647.30 lb.; 
the average yield being 170 65.6 and 683.72 lb. respectively. 

Families. Families of Brown Swiss have not been developed to an^" 
great extent in the United States. 

Bulls. Only’few bulls have more than one daughter in the Register 
of Production; the ix with the largest number of daughters to June, 1917, 
are; Me Avoy, 2068; Zell, 2512; Reuben, 2927; Casper C., 1999; Ben Han¬ 
son, 2373; Collier, 2075; Junker, 2365; Mack IV., 2901; Meeta’s Son, 1747; 
Richard Esmond, 1342; Speedwell, 2582. The official organization of the 
Brown Swiss breed in the United States is the Brown Swiss Cattle Breed¬ 
ers' Association and the secretary for both registration and Register of 
Production resides at Beloit, Wise. 

The Guernsey Breed. — The jSrst representatives of this breed were 
imported into the United States in the early part of the nineteenth century, 
but not until the last quarter of that period were efforts made to keep the 
breeding pure by the establishment of a herd register. Since that time there 
have been importations almost every year and the breed has 
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Steadily in numbers and popularity. At present the largest numbers are, 
found in the Eastern States, the Middle Western States coining next. 

Guernseys are medium in size, varying in weight from 900 to 14001b., 
with an average for the United States of 1050 lb.; the bulls range from 1400 
to 2 200 lb., averaging about 1600 lb. 

Guernseys possess a nervous disposition but are very quiet if properly 
handled. 

Milk from Guernsey cows is noted for its extremely yellow colour and 
high percentage of butterfat. The fat globules are larger than those in 
milk from either Holstein or Ayrshire cows and consequently the cream rises 
more rapidly upon setting. The average of 6200 cows that have completed 
a year's record for the advanced R^istry to August 15, 1917, is 8934.44 
lb. of rn il k testing 4.99^%, amounting to 446.01 lb. of butterfat. The 10 
highest butter-fat producers of the breed to August i, 1917 (the milk yield 
given first being for comparison only), were:—i) Murne Cowan (19597) .*24 008 
and 1098.18 lb.; 2) May Rilma (22761): 19 673.0 and 1073.41 lb ; 3) Tang- 
water Hope (27 946): 19 882.0 and 1003.17 lb.; 4) Yeksa's Tops of Gold's 
Fannie (22362): 19 794,9 and 981.53 lb.; 5) Spotswood Daisy Pearl (17696): 
18 602.8 and 957.38 lb.; 6) Julie at the Ch^ne (30460): 17 661.0 and 953.53 
lb.; 7) Belladia (31909); 19 631.9 and 934.05 lb.; 8) Imp. Dairy Moon III 
(28471): 18 019.4 and 928,39 lb; 9) Miranda of Mapleton (19606): 16 630.7 
and927.r61b. ;io) Dairymaid of Pinchurst (24 656): 17285.3 and 910.671b.; 
the average yields being 19118.9 and 976.75 lb. respectively. 

Families, There are a number of well-developed families of Guernseys, of 
which the following are among the more widely known : ■— May Rose, Glen- 
wood, Masher's Sequel, Governor of the ChSne, Yeksa, Tricksey, and Sheet 
Anchor. 

Bulls, Some of the leading sires, with their advanced-registry progeny 
are given below in Table II. They are arranged according to the number of 
their advanced-registry daughters to May, 1916. 

The official organization of the Guernsey breed in the United States 
is the American Guernsey Cattle Club, and the secretary for both registra¬ 
tion and Advanced Registry resides at Peterboro, N. H. 

Th^ Honsx:]eiN-FRiESiAisr Brbsd. •— The Dutch settlers in the State of 
New York were probably the ffist to import individuals of the Holstein- 
Friesian breed, but the first importations of which records exist were made 
between 1857 ^^62 and many of the present day animals are descended 

from these importations. 

Holsteins have grown greatly in numbers and popularity in recent 
years, owing in a great degree to the increased demands in large cities 
for market milk. Cattle of the breed are most numerous in the Eastern and 
Middle Atlantic States, with the Middle Western and Pacific sections next 
in order. With the exception of the Jersey, there are more Holstein cattle 
in the United States than of any other dairy breed. The Holstein is the 
largi^t of the dairy breeds of the United States, Cows at maturity vary 
in Weight from 1100 to i 800 lb., with an average for the United States 
of about I 250 lb.; bulls range froni i 500 to 2 600 lb. averaging x 800 lb. 
{wj 
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Table II —• Sixteen Giiernsey bulls, with largest number 
of advanced-registry daughters. 


N ames 

- X. .. .. . 

Advanced 

registry 

daughters 

Sons with one or 
more daughters 
in advanced 
registry 

I. Masher’s Sequel ir 462. 

63 

20 

3 Governor of the Chgne R. G. A. S. i 29^ P. S. ,. . * 

52 

20 

3, Galaxy's Sequel 16904. 

37 

16 

4. Masher, R. A, A, S. 63 F, S. 

28 

S 

5. Cora’s Governor, of the Chilinark 8 971. 

28 

3 

6. GLeiiw*)od Boy of Haddon 4 605. 

26 

22 

7. Gleiiwood’s Main Stay 6 067.. 

25 

18 

8, Lord Mar 14.357 ... 

25 

3 

9, Golden Noble 2d., R. G. A. S. 1 S36 P. S. 

24 

4 

10. Starlight’s Excelsior 7 992. 

23 

3 

II, Princess’s Jewel 24 877. 

23 

I 

12. King Ccral 5 238.. 

22 

I 

13. Governor 3 ,gt of the CH€ne 105 63. 

22 

0 

14. Glenwood’s Champion 15 639. 

20 

0 

15. Ju3tin6e*s Sequel af the Pr6el R. G. A, S. 2 X19 P. S 

21 

I ■ 

16. King of the May 9001. ... 

17 

9 


In disposition Holsteins are docile and rather lazy in general habits 
as shownin their poor " rustlii]^ ability in grazing scanty pastures. They 
are large coiisuniers of feed, especially roughage, and d|^ best when, plenty 
is readily available. From the point of view of milk production Holsteins 
average higher than any other breed. The percentage of butterf at, however, 
which averages lower than that of any other dairy breed, tends to counter¬ 
balance the advantage of a greater production. The 3220 cows that have 
completed a yearly record for the Advanced Registry to February 19, 
1917, averted 14622.71b. of milk testing 3.424% butterfat amounting to 
500.7 lb. of fat. 

The ten highest butterfat producers among Holsteins (the milk yield 
given first being for comparison only), were: — i) Duchess Skylark Ormsby 
{124514): 27 761.7 and 1203.09 lb.; 2} Finderne Pride Johanna Rue{i2io83}: 
28 403.7 and 1176.47 lb ; 3) Finderne Holingen Fayne (114551): 24 612.8 
and IX16.03 lb.; 4) Queen Piebe Mercedes (134610): 30 230.2 and 1111.56 
lb.; 5) Ona Button De Rol {115939): 26761.2 and 1076.44 lb,; 6) Maple 
Crest-Pontiac AppHcation (141158)^23421.2 and 1075.44 lb.; 7) Banostine 
Piebe De Rol (90441): 27 404.4 and 1058.34 lb.; 8) Royalton De Rol Violet 
(86460): 29 949.6 and 1036.45 lb.; 9) Keystone Beauty Plum Johanna 
(1616x6): 25 787.5 and 1035.77 lb.; 10) Pontiac Clothilde De E04 2d (69991) 
25318.0 and 1017.281b.; the averages being 26965.03 and 1090.98 lb. 
respectively. 

Families. The families of the Holsteins are very numerous and it is 
difficult to determine which are the more important. Probably the follow¬ 
ing are among the more widely known:— Aaggie, Abbekerk,. Artis, Beets, 
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Buike, Butter Boy, Carlotta, ClotMlde Colantha, De Kol, Fayue, Gerben, 
Hartog, Hengerveld, Jobanna, Eorndyke, Mecbthilde, Mercedes, Mutual, 
Netberland, Ormsby, Hetertje, Pi'etje, Pontiac, Sarcastic, Segis, Spofford, 
Vale, and Veeman. 

Biilh. The bulls having the largest number of progeny with records, 
according to volume 27 of the Holstein-Friesian Blue Book, are listed below. 
(The records are for seven days). 

Table III 



Number 
of tested 
daughters 

Number 
of proved 
sous 

Number 
of proved 
daughters 

I. King of the Pontiacs 39037. 

186 

99 

i 

46 

2. Pontiac Korndj^ke 25 982. 

135 

69 

66 

3. Lord Netheriand De Kol 22 187. 

125 

37 

140 

4 . De Kol 2d*s Butter Boy 3d. 23260. 

I18 

94 

80 

5, Hengervel De Kol 23 102 .. 

II6 

65 

84 

6. Poul Beets De Kol 22 235. 

105 

49 

92 

7. Homestead Girl De Kol Sarcastic 32 55S . • 

105 

38 

! 56 

8. Aaggie Oorrtacopia Johanna Lad 32 554 .... 

102 

68 

1 68 

9. Colantha Johi\nna Lad 32 481 '. 

100 

70 

' 35 

10, Pietertje Hengerveld’s Ccnnt De Kol 23224, . . 

99 

56 i 

I 65 

IX. Lilith Pauline De Kol’s Connt 28 430,. 

93 

55 1 

67 

12. Komdyke Queen De Kol’s Count 28 430 .... 

88 

17 i 

47 

13, King Segis 36168 .. 

87 

80 

55 

14. Merqpdes Jnlip’s IMelertje’s Paul 29 830 ..... 

84 

35 

49 

15. Xit3‘ AbUekerk Prince 37 770.. 

80 

8 

29 


The Holstein-Fiiesian Association of America is the official organiza¬ 
tion of the breed in the United States with headquarters at Brattleboro, 
Vt. where the secretary resides. The headquarters of the Advanced- 
Registry work of the association is at Delavan, Wis. 

TiaE Jersey Breed. — Jerseys were ffist imported into the United 
States about the middle of the last century, and since that time importa¬ 
tions have been made practically every year. The breed probably has the 
largest numbers and widest distribution of all the dairy breeds of the United 
States. Large numbers of Jerseys may be found throughout New England, 
the Middle West, the South and the Southwest. Jerseys are the smallest 
of the dairy breeds. Mature cows range from 700 to i 300 lb., with an 
average for the United States of abou# 900 lb.; bulls vary from x 400 to 
2 000 lb, averaging 1500 lb. 

Jerseys have a distinctly nervous disposition and are usually somewhat 
excitable. Their highly organized nervous system causes them to respond 
quicMy to good treatment and abundant feed. 

In natural yellow colour the milk of Jersey cows ranks next to that'‘of 
Guernsey cows and is usually shghtly richer in butterfat. The large fat 
globules cause the cream to rise readily upon standing. The average of 
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the 5 244,cows that have completed yearly records for the Register of Merit 
is 7 792 lb. of milk testing 5.35 %, making 417 lb. of butterfat. 

The ten highest butterfat producers among Jerseys (the milk yields 
being given first for comparison only) were 

i) Sophie 19th of Hood Farm (189748): 17 557.7 and 999.1 lb.; 2) Sperm- 
field OwFs Eva (193934): 16 457.4 and 993.3 lb.; 3) Eminent's 3083(209719): 
18 782.9 and 962.8 lb.; 4) Dosoris Park Eily {233783): 16 728.1 and 957.4 lb.; 
5); Jacoba Irene (140443): 17253.2 and 952.9 lb.; 6) St, Mawes Poppy 
(219992): 15 782.4 and 952.3 lb.; 7) Olympia's Fern (252060); 16 147.8 
and 937.8 lb.; 8) Eass 66th of Hood Farm (271890): 17 793 and 910.6 lb.; 
8) Eass 38th of Hood Farm (223628): 15 284 and 890.4 lb.; 10) Spermfield 
Owl's Temisia (215982): 15 147.1 and 875.2 lb., the averages being respect¬ 
ively 16693 and 943.1 lb. 

Families, A considerable number of families have been developed 
audit is difficult to determine which are the most prominent, but probably 
the following are among the best known:— St Eambert, Rioter, Tormentor, 
Golden Ead, Flying Fox, St. HeKer, Combination, Oxford, Financial King, 
Owl, Jacoba, St Mawes, Eminent, Diploma and Torono. 

Bulls, Some of the Jersey bulls having the largest number of Register 
of Merit daughters to July, 1916, were:— 

i) Hood-Farm Pogis 9th 55552 with 78 ; 2) Hood Farm Torono 60326 
with 71; 3) Spermfield Owl 57088 with 48; 4) Eoretta's King 65050 with 
40; 5) Interested Prince 58 224 with 39; 6) Raleigh's Fairy Boy *83767 
with 39 ; 7) Hector Marigold 59121 with 33 ; 8) Gomboge's Knight 95 698 
with 33 ; 9) Noble of Oaklands 95700 with 33; 10) Saydns's Heir 45360 
with 33 ; ii) Royal Majesty 79313 with 32. 

The American Jersey Cattle Club is the official organization, with head¬ 
quarters at 324 West Twenty-third Street, New York, N. Y., which is the 
address of the secretary for both registration and Register of Merit. 

79i> Establishment and Management of the Daily Farm in India. — Kejuear, Rao 

Bahadur G. K., in Department of Agriculture^ Bombay^ Bulletin No. 86, pp. 1-60. 
Poona, 1917. 

Since 1908, when a bulletin on the establishment and management of 
dairy farms was first published by the Department of Agriculture of the 
Bombay Presidency, the dairy industry has developed considerably all 
over India, and the Military Department especially^has taken up this work 
very seriously and has opened dairies and dairy farms all over India with 
up-to-date equipment*and machinery. Even with regard to the civil pop¬ 
ulation the question of supplying good milk to cities and towns has come 
into great prominence at present. This btiUetin has been therefore pre¬ 
pared as a guide for peop'^e intending to enter this new industry. 

The dairy herd. — The common dairy breeds in the Bombay Presi¬ 
dency are:— 

Cows: Aden, Sindhi or Karachi, Gir or Sorti, Kankrej and Krishna 
valley. The last two are also good work breeds. 

Buffaloes: —Jafferabadi, Dehli, Surti or NadiadE Decca-ni, Yaradi, 
and Nagpuri. 
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The following taWe will give an idea of the prices, live weight and aver¬ 
age annual tnilk yields as compiled from the records of the Civil Dairy Kirkee: 

Table I. 


Name of Breed 

Average 
price per head 
in Bs. 

i 

Average 
live weight 

in lb. 

Average 
number 
of animals 
in the herd 

Period under 

observation, 

years 

Average 
annual yield 
per head in lb. 

Cows : i 

Aden. 

75-100 

500-600 

• 

5 

12 

1972 

Sindhi .. 

125-150 

650-750 

26 

12 

2022 

Oir. 

75-100 

700-800 

9 

10 

1604 

Kankrej. 

75-100 

700-850 

— 

— 

—, 

Krishna Valley . . 

100-125 

900-1000 

— 

— 

— 

Buffaloes: 






Jafferabadi .... 

120-175 

1100-1300 

II 

10 

2476 ' 

behli. 

150-200 

1000-1200 

II 

10 

1858 ■ 

Snrti or Nadiadi . . 

I25-I5O 

900-1100 

37 

12 

2161 

Deccani.. 

75-100 

600-750 

6 

s 

1275 

Varadi. 

100-125 

. 800-1000 

— 

—, 

— 

Nagpnri. 

100-125 

800-1000 

— 

— 

— 

Bulls: 

Aden.. 

IOO-I5O 

700-850 




Sindhi. 

150-200 

lOOO-IIOO 

— 

— 

— 

Oir.. . 

IOO-I25 

IIOO-I250 

— 

— 

— 

Kankrej. 

175-200 

, 1000-1250 

— 

— 

— 

Surti . 

IOO-I25 

IOOO-II50 

— 

— 

— 

Dehli . 

150-200 

1000-1250 


— 

' ' 


Possibilities op improvement. — Although the average yield of 
the Sindhi cows and of the Surti and Delhi buffaloes is 2 022 lb. and 2 161 lb. 
respectively still there are individuals which give much higher 3delds 
than'the average as shown by the milk records of the Civil Dairy Kirkee 
which are given in Table II. 

Table ll. 


Name of animal 

Name 

of breed 

i 

Years under 

observation 

Averse 
annual 
. milk yield, 

Ib. 

Average 
annual yield 
of the whole 
herd 

of the breed, 
lb. 

Cotgis: 






Zankar. * ... 

Chaugani. . • .. 

Median . . 


andhi 

» 

» , 

13 

5 

,3413 , 

3551 
2968 ' 

2022r 

i 

SiMi Buffidpes : 






’ ’"KaWi. ... 

Sajani 

i.’ 

* - • • 

Saiti 

> 

' » 

13 

9 

7 

3095 j 
3526 

3987 

1 2161 
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There is a further possibility of improvement by crossing the Sindhi 
cows with an Ayrshire bull. The results obtained at the Military Dairy 
Farms, Southern Circle, are encouraging as will be seen from the yields of 
cows noted in Table III wh.ch have completed one lactation period 


Table III. Military Dairy Farm Kirkee. 


1 

_ . _ 

Cross 

Average milk 
yield of the 
cross per period 

lb. 

Average 

milk 

yield of dam 

lb. 

' No. 

of 

cow 

Cross 

Average milk ! 
yield of the 
cross per period 

lb. 

Average 
i milk 

1 yield ot dam 

I lb. 

I Ayrshire x Sindhi 43 *^^ 

3229 

1 i 

I 9 Ayrshire x Sindhi 4934 

2148 

2 

» 

3450 

3229 

13 

» 

8506 1 

2761 

3 

)> 

4503 

2260 

14 

» 

3547 

1986 

4 

» 

3364 

2578 

r6 

» 

7500 

3268 

5 

» 

4367 

1471 

26 

» 

4573 

2068 

7 

» 

2170 

1076 

24 


5200 i 

1973 

8 


3311 

1683 

6 Ayrshire x Hansi 4798 

2734 

. H 

» 

7310 

2917 

Average 

» 1 
1 

4‘Sf89.5 1 



Table IV shows the average analyses of average samples of milk from 9 
Sindhi cows and 27 buffaloes milked at the Agricultural College Dairy, 
Kirkee, between 2 and 4 a, m. in the morning and 12 and 2 in the afternoon. 


Table IV. 



9 Sindhi cows 

Buffaloes herd (a? head) 

Constituents: 

Water %. 

Morning milk 

Evening m*Xk 

Morning milk 

Evening milk 

86.75 

85-91 

82.99 

81,92 

Fat «. 

4.29 

5*42 

7.92 

8.10 

Casein » . 

3.12 

2.95 

3-98 

4.02 

Milk sugar )> . 

5.28 

5.40 

4.98 

5-39 

Ash ». 

0.70 

0.69 

1 

0.78 

0.80 


The relative proporiton by weight of butter fat to milk in the 
average daily yield of Sindhi cows and of the whole buffalo herd is shown 
in Table V. 

Table V, 



Average quantity 

Average quantity 


Description of animal 

of milk 

of butter fat 

Remarks 


per head in one day { 

i 

par head in one day 


Cows (Sind). 

lb. 

oz. 

1 1 

1 

02. 1 
9.87 1 

1 

1 I lb. butter from 

13 

14 


1 32 Ib. milk 

BufMoes, . .. 

9 

2 

1 

1 

14-37 1 

i 

[ I lb. butter from 
f II lb. milk 
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Approximately i lb. of cream is obtained from 6 to 8 lb. of buffalo’s 
milV and from lo to I2 lb. of cow's milk and i lb. of butter is obtained from 
12 to 14 lb. of buffalo’s milk and from 20 to 24 lb. of cow’s milk. This 
standard is, however, found to vary month by month, as will be seen from 
the figures given in Table VI. 


Table VI. — Average number of pounds of buffaloes milk required to make a 
pound of butter during each month in the year. 


Month 

Milk in lb. 

Month 

Milk in lb. 

Month 

Milk in lb. 

April . ... 

9.9 

August. 

1 

I 2 .I 

December . . 

II.O 

May. 

9.9 

September . . . 

12.2 

January , . . 

i II.I 

Jtjnt . . . . j 

IX.6 , 

October .... 

I 2 .I 

February.... 

1 10.2 

July . . , 

II.8 

Nov^ember . . . 

II.O 

March. 

1 

! 10.9 


According to Indian processes 15 to 18 lb. of buffalo milk are required 
to produce one pound of home-made buffalo butter, containing 17.45 % 
moisture, 81.61 % fat, 0.86 % casein and 0.08 % ash. This butter yields 
about 8o%of ** ghee ”, or clarified butter, obtained by evaporating the 
water by boiling it on a low fire for about 30 minutes; Ghee *’ from fresh 
buffalo butter can be kept for about 2 to 3 months without any 
deterioration. 

In outlying villages in India, where there is no demand for milk, or 
ghee ”, desiccated milk called '' Khawa ” is prepared from whole 
milk from which cream is partially removed by setting it in shallow 
pans The milk is boiled in large open vessels, until most of the water 
is driven off. When the mass is sufficiently thick, it is allowed to cool and 
is made into balls and sent out to ‘‘Halwais ” (confectioners) who mix 
Hhawa with fine sugar and turn it into pedhas ” and ** burphi ” which 
are the favourite sweetmeats of the Indians. 

“ Khawa ” is also made from separated milk in North Guzerath. About 
12 lb. of milk is required to produce one pound of “ khawa ”, but when the 
whole milk is fresh and unadulterated it takes only 4 lb. to produce one 
pound of '' Khawa 

The business aspect of the dairy industry is discussed by the writers in 
detail under the following headings: Equipment, machinery and other dead 
stock,^ management and labour, dairy buildings, scheme for continuous sup¬ 
ply of green fodder, recurring annual expenses, recurring expenditure on 
feed and maintenance of live stock, and record sheets to be kept on a dairy 
farm of 200 head of cattle, 

79S - Purebred Dairy Cows in New Zealand, — Singleton, w. m., in The 

of Agriculture, Voi, XVI, No 2, pp. 63-75. Wellington, Eebniaty 20, 1918. 

The support accorded by the breeders of purebred dairy cattle in 
New Zealand to the certificate-of-record testing system, during recent 
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years evidences an efiort that will produce a marked influence on the 
economic position of the dairy industry in New Zealand. 

The following table shows the number of certificates issued during 
each calendar year since the inception of the system. 


Breed 

19^3 

19 14 

1915. 

zgt 6 

1917 


Ordinary 

Repeat 

Ordinary 

1 

Ordinary 

_ 

Repeat 

Ordinary 

1 

£ 

Jersey. 

67 

104 

14 

91 

3 

94 

II 

94 

12 

Fxiesian. 

48 

67 

II 

62 

9 

44 

5 

62 

14 

Ayrshire. 

— 

17 

I 

12 

I 

9 

— 

4 

3 

Shorthoni. . . 

— 

— 

— 

2 

— 

7 


21 

— 

Totals • • • 

1 

115 

188 

26 

167 

13 

154 

16 

181 

30 


The number of breeders now testing cows shows an increase of 20 per 
cent over the number testing a year since, and with sufiicient testing staff 
could have been increased to 25 per cent. 

The work is destined to make rapid growth in New Zealand, with 
the coming of normal conditions. 

Not a sufScient proportion of the breeders are yet possessed of a due 
appreciation of the work, and not a suflicient percentage of the dairy herds 
are yet headed by a purebred butter-fat-record dairy bull. The growth of 
dairy husbandry in New Zealand, however, suggests that for many years to 
come the scope for this work will be unlimited. During the year 1917 
certificates have been issped for eight Friesian records of production 
exceeding 600 lb. of butter fat. Three of the class-averages show an 
increase over the preceding season. The'complete figures for 1917 are as 
follows: — 


Class 

No. of cows 

Average yidd for Sraison 

Days in milk: 

Millf 

Pat 




lb. 

lb. 

Junior two-year-old .. 

12 

346 

9 8S7.60 

353*73 

Senior two-year-old. 

II 

3253 

9 655.90 

326.08 

Tunior tliree-year-aid. 

4 i 

361 

IS 797.10 

455-98 

Senior tliree-year-old. 

4 

343 

13 711*84 

480.37 

Junior foux-year-old . .*. . . . 

9 

333 

13 6i5.90j 

475-72 

Senior fout-year-old 

6 

359 

17250.001 

601.57 

Mature... 

30 

333 

1 14 123.04! 

i i 

495-08 

i 


The class, production average for the Jersey breed in 1917 was as 
follows: — » ' 

. jtm} 
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Class 

No. of co'ws 

Average yield for Season 

Days in milk 

Milk 

Pat 

, 



lb. 

lb. 

Junior i wo-year-old .. 

39 

345 

6429.10 

360.62 

Senior two-year-old. 

9 

* 323 

5912.40 

318,82 

All two year-old.'. 

48 

340 

6123.90 

352.70 

Three-year-old. 

19 

328 

7 176.40 

398.21 

i^'our-year-old. 

9 

340 

7 926.60 

410.53 

Mature class.. 

31 

347 

8 454-99 

460.92 


The Ayrshire class leaders for 1917 were as follows : — 


Class 

1 

Age I 

Fat 

required 

Yield for Season 

at testing 

. for 
certificate 

Days 

• Milk 

Fat 


Years days 

lb. . 


lb. 

lb. 

Two-year-old. 

* 348 

275-3 

365 

12 583.00 

502.55 

Three-year-old. 

3 3*1 

309.1 

38s 

11604.20 

- 4*6.68 

Pour-year-old. 

4 348 

348.3 

365 

14 348.60 

591.16 

Mature.. 

6 -354 

350-0 

36s 

14 636.00 

582.47 


The work connected with the C. 0 . 'R. testing has been much decreased 
by the cooperation of the secretaries of the several breeders’ associations. 


793 - Development of Cow-Testing Associations in the United-States, — The Umted 
States Department of Agnoiliure Weekly News Letter, V9I. V, No. 24, p. 5. Washington, 
D. Qi, Jannary 16,1918. 

Cow-testing associations, as a result of work by the Bureau of Animal 
Industry of the U. S. Department of Agriculture, have continued to increase 
until there are now 472 active associations composed of 12 088 dairymen, 
owning 216 831 cows. The past year showed a gain of 37 per cent in number 
of associations. The cows tested constitute almost i per cent, of all the 
dairy cows in the United States, the total number of milk cows on January i, 
1918, being in round fi^es 23 284 000. The most noticcable^development 
of cow-testing associations has been in the Western States. 

794j~ Uoat Milk Beeords of the Rm, York Agricultural Experiment Station. — 

JosDAN,W. H. and SsaiTS, O. A., in New York Agricultural Experiment Station Bulletin 
No. 429, pp. 1-20. New York, 1917. 

Vox thr^e years an accurate record was kept, at the New York Agricui- 
E^riment Station, of the individual milk production of the animals 
included in the herd of milk goats; the cost of maintenance was determined, 
as well as the cost of nulk and the composition of the milk, 

Tte quantity of food consumed by 31 adult and 9 partially grown ani- 

tvwti] 
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mals during the third year was as follows : Dry coarse food 37 740 lb ; 

Beets, 1330 lb.; Cut grass, 24000 lb.; Pasture, 132 days ; Grain, 14688 lb. 

The total cost of this food at the prices then ruling was •$ 441.95. The 
average cost per month per goat varied fiom §0.481 to $0,992. The ave¬ 
rage cost of food per goat per year was $ 11.05 making the daily cost $ 0.03. 

The average yearly yield for 10 animals during 3 years, including 28 
lactation periods was 800.4 pounds. 

The food cost of the milk per goat for all the goats during the third 
year was 4 cents per quart, and, for the three years during which the record 
was kept, 3.4 cents. The lowest cost was with the Saanen goat No. ii, for 
the second year, which was estimated to be 1.27 cents per quart. The other 
items of cost, such as care and overhead charges, it is not possible to give 
with any accuracy. The average food cost for a quart of milk from the 
vStation herd of 25 Jerseys during the three years has been found to be 0.92 
cents per quart. ' 

The range of composition of the mixed milk of the whole flock as deter¬ 
mined during the third summer was as follows: solids, 11.4 % to 11.9 % ; 
solids not fat, 7.72 % to 8.61 % ; fat 3.5 % to3.8 %. 

The composition of milk from individual goats was found to vary in 
total solids from 9.22 % to 18.55 % ; in protein from 2.24 % to 4.96 % ; in 
casein from 1.56 % to 4,6 % ; in fat from 1.08 % to 8.4 % ; and in ash from 
0.43 % to 0.8 %. 

A chemical study of goat’s milk indicated no essential difference 
between the constitution of its casein and that of cow’s milk. "Marked and 
probably important differences were observed in the salts of the ash as 
compared with the ash of both cow’s milk and human milk. 

795 " Breeds of Pigs in Brazil “ Hunnicuit, B. H., in Ckacaras s Quintaes, Vol.XVII, 

No. 3, pp. 183-184, 1 Fig. Sao Paulo, March, 1917. 

—^The native pigs of Brazil are, generally speaking, very good animals. 

They form more or less fixed types, usually considered as breeds, although pigs 
they lack certain qualities necessary for this. The chief are:— “Canas- 
trao ”; Canada ” ; ** Canastrinho " or “ Tatu“ Crioulo The first 
three types, whicm^e large, medium and small respectively, are fine fat 
producers. As they^i^not pure breeds, they Jack fixed characters, and in 
addition, have the defewof being slow to arrive at maturity. 

^Foreign breeds have been tried in Brazil, with the results given below^ 

Yorkshire very susceptible to skin diseases and suffers from the 
great heat. 

TwMworth :— being more suited for meat than lard production, which 
is the chief aim in Brazil, it cannot be bred on a large scale. 

Berkshire:-- seems suitable for Brazil, but has two serious disadvan¬ 
tages: it easily degenerates and the progeny of crosses with it lack stability. 

Poland China :— fattens easily, docile temperament, gives good 
crosses which are not very prolific, lacks’ hardiness and easily degenerates. 

Lar^e Black:— suitable for small scale rearing, seems on the contrary 
to be little suited for large-scale rearing under Brazilian conditions. 
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Mule foot (“ Casco de burro )))the statement that it does not suffer 
from disease appears unjustified. 

Duroc-Jersey large, giving much fat and good meat, very fertile, 
hardy, good for crossing with native animals, fairly eaily-maturing. 
Systematic selection is indispensable for the creation of a fixed national 
breed ; but the breeder has, in aossing with improved foreign pure breeds 
a much surer and more rapid method for increasing and improving the pro¬ 
duction of butcher's animals. 

pouL-TRY 796 - A Study of the Effect Of Cottonseed Meal versus Beef Scrap Upon the Egg Pro¬ 

duction, Fertility and Vitality of Poultry. -• ahrbns, b. a., in Oklahoma AgHcuiturai 
and Mechanical College, Agricultural Experiment Stationt Stillwater, Bulletin }fio. 112, 
pp, 20 + 31 Tables, Stillwater, Jamiaiy, 1917. 

The object of these experiments was to determine the value of cotton¬ 
seed meal as a feed for egg production when compared with beef scrap, and 
to determine also the effect of cottonseed meal in moderate as well as in 
excessive quantities upon the fertility and hatchability of eggs. The discus¬ 
sion of the data from these experiments is divided into two parts: Part I 
, contains all data relating to the breeding; Part II contains data which show 
the value of the protein from the two sources as a factor in egg production. 
The conclusions arrived at are as follows 

1) Cottonseed meal fed in combination with other feeds to form a 
proper nutritive ratio, or even when fed in excess, does not lower the 
fertility of domestic fowls, but in many cases the fertility was ^higher than 
when beef scrap or animal protein was used. 

2) The percentage of fertile eggs hatched shows greatly in favour of 
cottonseed meal when compared with beef scrap if fed in a properly balanced 
ration, but when fed in excess gives rather poor hatching results. 

3) The percentage of aU eggs hatched also shows in favour of cotton¬ 
seed meal compared with beef scrap when fed in a properly balanced ration, 
but when fed in excess the results are very poor, 

4. As a feed for production of e^s only, and not considering effect 
on hatchability, beef scrap is superior to cottonseed* meal, and more 
than makes up for its [greater cost by apparently causing greater pro¬ 
duction, 

5), The mortality of chicks was a great deal higher in pens fed cot¬ 
tonseed meal, both the normal and excessive ration. 

797 - Capons and Gapoaizing.-StocgM, r. b., iu u. s. Dept, of Agrmime, EmmH 
Bulletin $40, pp. 15,10 Fig., Revised Edition. WasMagton, December, 1917. 

A bulletin for the nse of poultry-fanners.' 

Large breeds, such as the Plymouth , Rocks, light Brahmas, Cochins, 
Indian Games, Langshans, Wyandottes, Orpingtons, and various crosses 
of these make the best capons. Cockerels should be caponized when they 
weigh from i % to , 2 % lb. or when from 2 to 4 months old. The capons 
should be sold when 10 months old, 

1 [iss-rtf] 
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798 - llie Second Rearing of Silkworms in Italy,during Summer and Autumn, 1917 , semcoltorb 

—Casella, If. O., in Informazioni Seriche, Year V, No. 2, pp. 19-20. Rome, Januaiy 20, 

191S. ’ 

The propaganda work for the second rearing of silkworms was helped 
in 1917 by the sale‘prices for the spring season, as well as by the quantity 
of unutilised mulberry leaves. 

The amount of seed used for that rearing was certainly more than 13 000 
ounces of 30 gm., since in Piedmont alone from 8000 to 10000 were 
hatched. 

To ascertain the work done in each district by the competent institu¬ 
tions and the rearers, the Minister for Agriculture, who had distributed 1103 
ounces of eggs hatching out of season and 463 ounces of eggs preserved by 
the embryostatic method, distributed a circular accompanied by a number 
of questions to be^answered. The reports received by the Ministry of Agri- 
etdture, the most interesting of which were those of the Associazione se- 
ricaof Piedmont, the “R. Scuola di setificio of Como, the "'Comitato per 
rincremento deUa bachi^:oltura ” of Milan, and of the R. Osservatorio 
bacologico ” of Cosenza, were examined to obtain the conclusions of greatest 
interest regarding the second rearing 

These reports show that with suitable climatic conditions and where the 
second rearings were suitably attended to, the rearings were quite advant¬ 
ageous. The cocoons were considered excellent, and were mostly sold at 
prices above 9 fr. the kg., even 15 fr. in Piedmont, and with a general aver¬ 
age of 12.31 fr. 

There were yields higher than 40 kg. per ounce, some even reaching 
60 kg. On the other hand, under not very favourable conditions many rear¬ 
ings gave limited yields, some even proving failures. 

The period in^cated as being most suitable, begins at the end of August, 
and varies according to local conditions. 

The studies and experiments on the most suitable varieties of eggs to 
use should be continued, and a more thorough preparation of the eggs should 
. be encouraged by giving premiums to those who are successful. Intensive 
propaganda work should be carried out to spread good systems of rearing, 
and thus decrease the number of failures. 


799- Sericulture in Cyprus,— • Cyprus Agricultural Journal, Vol. XIII,*Part. I. pp. 16- 

19. Nicosia, January, 1918. 

During 1916-1917, the sericulturaistationsof Nicosia, Paphos, Yialoussa, 
hapithos,^and Morphon were very active. In these stations the new Cypriot 
race produced by the cross Japanese X Bagdad was reared, in order to 
fix and improve it. The breed showed improvement when compared with 
that of the previous year. The following results were obtained at the Nico¬ 
sia Station length of cocoon : minimum = 39 mm, maximum = 44 mm.; 
width of cocoon: min. = 20 mm., max. = 22 mm.; weight = 3.07 gm. One 
ounce of seed produced 39.6of cocoons. To obtain i kg. of raw silk 
10,02 kg. of cocoons are.required. 
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FISH CHLICRE 8oo - The Piohlem of the Restocking of the Alpine Lakes. - Galu-Ymerio, b„ in the 

BulUtin Suissede Piche et Pisciculiwe^ Year XIX, No. 2, pp. 18-21.NciichStel^ February, 
1918. 

The restocking of the alpine lakes with fish is of considerable econo¬ 
mic importance, especiallyin Switzerland on accotin%pf their large number 
(615 in the canton of Orisons alone). All those that are sufficiently deep are 
suitable for stocking with trout, as the water does not freeze down to the 
bottom. Nearly all are of this type, since the thickness of the ice in the alpine 
lakes does not exceed 32 in. The altitude is of little importance, as lakes 
over 6500 ft, are well stocked with trout, but on the contrary, the food 
question is very important. The researches carried out by Pn)RO {Nuova 
Notarisia, 1893, pp. 3 and 47; 1894, p. 135) in the Valteline showed that 
algae, Crustacea, insects, molluscs, and often small fish such as the minnow 
(Phoxinus laevis), are abundant in the lakes of that region and provide the 
conditions required for feeding trout. 

The pests affecting pisciculture in that region are chiefly the otter, a 
rare animal, the water-shrew (Crossofus fodiens),, the water-rat {Arvicok 
amphiUus),Q, fish, the bull-head {CoUus ^obius), that lives in lakes even above 
6500 feet, and which devours large quantities of trout-eggs. But according 
to the author's observations, the greatest enemies of restocking the alpine 
lakes are the trout themselves, when they have grown too big, for they eat 
the fry and small trout. 

As regards the species to choose for restocking, the author rejects 
Tmtia laoustris, because it has the disadvantage that one or two individuals 
grow more than the others and destroy all the rest. The author tried 
T. fmo from the Adda and its tributaries in the Publino Valteline lake, at 
6500 ft., but found it had the same disadvantage as the previous species. 

For restocking alpine lakes, a breed of T. fano should be used that has 
been bred in those lakes for generations, and which almost constitutes a 
distinct breed, characterised as it is by an almost black body, with bril¬ 
liant red dots, almost orange flesh, and which always remains small (7 to 
8 in.) so that there is no risk of one or two developing greatly, followed by 
the destruction of all the others. As the salmon (Salmo salvelinus) also 
occurs in certain alpine lakes, especially in the Tyrol, the author stocked 
lake Venina, Valteline (6022 ft.), with it, and obtained excellent results. 
Up to the present the lakes of the Swiss alps have been chiefly stocked with 
S. iridem. 


FARM ENGINEERINa 

AOsucniTCRAi, - state Motoreulture in France and Italy*—i. j (mmi official deia Rspubiique Ffm- 

MACmNEKy Year XI^IX, No, 312, pp. 9207-9214,6 Tables. Paris, November 17,1917. — II. 

AND GSnie Rmal, Year X, No. 78, pp. 10-12,1 Table. Paris, 1917. — HI. i/t&sxyzzif AXToirfio, 

mn.msmT& uMmtm, Vol, XXXII, No. 2, pp. 37-^39,2 Figs. Mian, January 31,1918. 

^ I. — The French Journal ofificiel ” publishes the report on the Culti¬ 
vation Department (*' Service de la raise en culture des terres ") created by 
the law of January 2,. 1917 and in virtue of the* decree of April 7,1917, 
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which defines the functions of the department, specially as regards carr3dng 
out and superintending- cultivation work, the purchase and upkeep of 
teams of tractors. 


Tabee I. — Financial Stcdement of the Service [in francs ). 



Name and number 

staff 


Subsidy 
of the 

Spare 

No. of 

I 

Cost 

Gener- Total 


and 

Pud 

auto* 

hectares 

al es' 1 

cost 


of tractors 

various 


mobile 

service(^) 

parts 

worked 

price 

psnsesj price 

3 

10 Mogul 12-25 HP . 

16975.69 

295x2.69 

I Soo 

4 728.00 

656 

81 

4 

85 

4 

10 Emerson, . . . 

18 148.79 

28 778.54 

I 800 

3 017.85 

182 

251 

X 4 

265 

5 

10 Case. 

14 002.64 

18 206.18 

I 800 

I 656.00 

292 

122 

8 

130 

7 

10 Mogul 16 HP . . 

17 204.39 

20 50S.57 

I 800 

4 094.60 

655 

66 

4 

72 

8 

10 Emerson. 

19000.80 

27 878.65 

I 800 

8 018.00 

812 

69 

3 

72 

9 

10 Mogul 8-16 HP . 

18 395-30 

18 401.56 

I 800 

2 377.00 

3x6 

129 

8 

137 

10 

10 Mogul 8* 16 HP 

19 273.00 

28 022.78 

I 800 

4 189.80 

740 

72 

3 

75 

IX 

10 Emerson. 

15465-17 

12 259.30 

I 800 

748.50 

262 

116 

9 

123 

12 

10 Emerson. 

18021.95 

22941.43 

I 800 

6 898.40 

518 

95 

5 

too 

13 

10 Emerson. . . . 

14 367.11 

17 447.03 

I 800 

2 92S.95 

275 

X32 

9 

141 

14 

10 Emerson. 

15 713-36 

19 736.64 

I 800 

I 240.00 

408 

93 

6 

99 

15 

10 Emerson .... 

14 545.00 

26 i6t.oo 

I 800 

848.50 

401 

loS 

6 

114 

17 

10 Emerson .... 

19 648.10 

27 X 47-73 

I 800 

13 543-65 

54S 

1 X 3 

5 

116 

18 

4 Mogul 8-16 HP 
and 6 Emerson 

IS 4 * 6.95 

12856.30 

I 800 

6 044.30 

X45 

249 

18 

267 

19 

10 Emerson. . . . 

16 190.40 

14 270.45 

I 800 

I 685.00 

273 

124 

8 

132 

20 

10 Emerson .... 

18 434.67 

25 354-79 

I 800 

3 944.00 

5X6 

96 

5 

lOI 

21 

10 Emerson .... 

14 808.70 

12 712.50 

I 800 

2 508.00 

263 

121 

• 9 

130 

22 

10 Cise 12-25 HP. . 

17 000.85 

21 043.96 

X 800 

882.50 

379 

107 

7 

114 


i 

j 

1 

Depre- 
, ciation 







23 

i 2 Fowler sets . . . 

12 819.61 

8 277.32' 

of the 
material 

— 

473 

69 

5 

74 




i 

II 850 

i 





25 

10 Case 12-25 HP. . 

21 848.13 

47 509.89 

1 80O: 

2881.00 

I 198 

61 

2 : 

63 

26 

10 Case 12-25 HP . 

16 324.60 

38 406.35 

I Soo! 

723.50 

642 

89 

i 4 

93 

27 

'10 Case 12-25 HP. . 

17 082.65 

30 023.97 

I 800 

I 791.00 

988 

51 

i .3 

54 

28 

10 Case 12-35 HP. . 

16 582.15 

33 767.87 

1 80O; 

818,00 

699 

75 

! 4 

79 

29 

10 Cise 12-25 HP. . 

14 071.50 

35 797.57 

I 800 

I 994.00 

53S 

99 

4 1 

103 

30 

10 Case 12-25 HP. . 

17591.28 

42 348.76 

I 800 

I 003.00 

I 124 

55 

2 

57 

31 

10 Case 12-25 HP. .; 

16 070.50 

39 335 . 23 : 

I 800 

I 148,00 

355 

68 

3 

7 X 

32 

10 Mogul 8-16 HP .1 

X4 496.21 

17005.771 

I Soo 

I 682.0a 

565 

62 ! 

4 

66 

33 

10 Case 12-25 HP. . 

18 897.28 

42 356.04: 

I 800 

I 574.00’ 

1136 

56 

2 

58 

35 

10 Avery 8-16 HP. . 

13 420.40 

16585.5x1 

I 8ooi 

1 3 X40.00 

388 

90 

5 

95 

36 

10 Avery 8-16 HP. . 

XI 303-50 

13 042.17 

1 

I 500! 

r Depre- j 
idaUon 

; I 999.00 

182 

X53 

10 

163 

1 

37 

3 Fowler sets . . . 

21 516.04 

X 5 067.82 

! of the 1 
material 

- . 

904 

*64 

2 

66 




i 

22 000 



1 



3 S 

10 Rock Island 10-20 

6 302.95 

10 676.10 

I 200 

I 670.00 

270 

73 

3 

76 

39 

to Titan 10-20 HP . 

4 560.30 

9 905.30 

600 

I 780.00 

180 

93 

3 

96 

40 

10 Bull 20 HP . . . 

6 006.27 

9 965.57 

600 

I 3X5.00 

236 

75 

3 

78 

42 

3 Fowler sets • . • 

4670.20 

3 524,00 

6825 

— 

273 

55 

3 

58 


<i) The Minister of Armament has aibwed the S€rv 5 <^ a subsidy of 600 fr. per month per teami 
tor spare parts, repairs, etc. 
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The Department includes 1) a Central Service divided into several 
sections: — Secretary's oj 06 ce; Cultivation.work; Material; Staff; Ac¬ 
countancy; Studies and Researches; Relations with private persons; 
2) an external Service, which deals with the teams of 10 tractors supervised 
by a team-foreman who has under his orders an assistant-foreman, 2 me¬ 
chanics, 2 smiths and a number of drivers. The technical section is 
responsible for the upkeep and repairs, as well as the provision of spare parts 
and tools for 372 tractors of ii different types or makes, 393 ploughs of 9 
different types or makes, 158 harvesters of 4 different types or makes, and 
21 cultivators. 

The report furnishes information as to spare parts, the service rendered 
by the central store, the supervision and repair of the tractors, motor lor¬ 
ries, travelling workshops, store cars, to the total number of 72. 

After a detailed consideration of the organisation of the staff the report 
gives the results obtained during July, August, and September, 1917. 

During these three months the teams have ploughed 47 577 acres, 
harvested 6 585 acres, scarified 1703 acres, broken up 964 acres, and har¬ 
rowed and rolled 3188 acres. This work was carried out in 14422 work- 
,ing days. 

In Table I is given the financial statement of the department, whose 
general administrative expenses are divided among the teams of tractors. 
The cost per hectare for the different teams is given, the depreciation of the 
material, however, not being always included. 

The report continues the description of the organisation of the Cultiva¬ 
tion Department; it gives details as to insurance against accidents and 
fires; it gives full information as to the work and the section for fuels and 
lubricants, and concludes by showing the utility of the new Department 
which, according to the directors of the agricultural departments and the 
farmers themselves, has assured the re-awkakening of agricultural life in the 
abandoned soils, thanks to the use of tractors. The report also indicates 
the results obtained by giving the farmers such information as to enable 
them to choose the tractors best suited to their needs. 


Tabbb II. — Yielsd ofihefin^i 3 makes of tractor. 


jNmber of c!a3re 

Ji3ly-A»gast-Septembet 

1 

Number [ 

of 

tractors j 

Area 

worked 

acres 

1 Average yield 
i per day 

j for the whole 

1 of-the machines. 

1 acres 

Yield per day 
and 

per machine. 

acres 

Average cost 

per 

acre ploughed 



i) Emerson 



92 

112 j 

112 31 1 

121.8 

1 1 

£ 2.5-10 



2) 

Case 



92 1 

1 no j 

194 01 1 

210,8 

j 2.10 

£ 1. 6.5 , 



3) Mogul 



92 

j 54- 

7388 

78. 

[ ' 1.48 

1 £ 2,' 1.7 
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II. —The Genie Rural io commenting on the financial and technical re¬ 
sults obtained by the Department, notes that the^^' varied greatly, not only 
for the different types of tractors, but also fot the various units made up 
of the same type. 

Neglecting the Foweer units, which proved to be the most economical 
as regards their yield per acre, it is found that the 32 other units included 
116 Emerson, ioo Case, 54 Mooue, 20 Avery, 10 Rock Iseand, 10 Titan 
and 10 Buee tractors. 

In Table II (page 870) are compared the yields of the first 3 makes, 
bought in greater number and which have worked through a whole period, 
thus giving complete information. Table III gives the cost of spare parts. 


TabeE III. — Cost of spare parts. 


Number of tractors 

! Total cost 

Cost par tractor 

Cost 

per acre ploughed 

116 Emerson. 

1 

.! £1944.15.5 

£ 16.15. 2 

• 3 s. 5 A‘>- 

IOO Case .... , . . . , 

■ *1 574. 5.0 

' 5. 14 * 7 

j.id. 

54 Mogul. 

• '1 773. 4.5 

1 14. 6. 2 

1 2 S. id. 


III. — The author describes the organisation of State Motoculture in 
Italy. 

The Ufficio Agrario Temporaneo*' (temporary agricultural office), 
attached to the Mnistry for Agriculture, makes out schemes for work in 
each zone of Italy, ^th the help of the directors of the Travelling Chairs of 
Agriculture and the regional delegates for increased food production. 

At the request of this office, the Ufficio Temporaneo degli approvi- 
gionamenti buys the machines, fuels and lubii<?ators; it is helped by a 
technical Committee in choosing the t3rpes of machine, etc. 

The staff (foremen, mechanics, drivers), chosen by the War Ministry 
from among the soldiers, is trained in two special schools, one at Rome, 
the other at Foggia. 

The work is divided among units of 10 tractors each. Each unit has a 
foreman, an assistant, 4 to 10 mechanics, 20 to 26 drivers and 2 labourers. 
Each unit has its own deposit andlodgings for the men, as well as ever3?thing 
required for independent working. 

A number of units form a of motorculture, commanded under mili¬ 
tary law by a centre commander. Each centre has an office stores, and a 
workship for big repairs. 

The units consists of tractors suitable for the locality where they work. 
The State owns numerous types of tractors of a power varying from a mini¬ 
mum of 8-16 HP. to a maximum of 30-40 HP. Besides ploughs the units 
are provided with harrows* rollers, drills and binders. ^ 

Farmers wishing to benefit from State motorculture, apply through the 
local delegates, paying a certain fee per acre. 

802 - Agricultural Tractors in the United States, in 1918 . — Fmm implement 

VoE XXXIX, No. II, pp. 38-66 4 - I Table 4 * i Fig. Chicago, March 4,1918. 

A description, with many illustrations, of 161 tractors made by 
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104 American firms, giving the chief characteristics and noteworthy details 
of the construction;— size; number of driving and steering wheels, or if on 
chaintrack system ; H.P.; draw-bar pull; speeds ;>number of ploughs that 
can be hauled ; size of thresher that can be driven ; engine ; cylinders and 
bore; stroke; carburettor; ignition; pumps; drive; shaft-speed; fuels than 
can be used; tank capacity; total weight; works price at date of publication 
and liable to alteration without previous notice. The characters of the 161 
tractors described in the text are summarized in table form. 

S03 - TraetiononBadRoadsorlLand.—I.EGE 03 , 1 ,. A..in£jsg«»«m>»g,voi.cv,Nos.2?i7, 
2718, 2719, 2720, 2721, 2722,163 Figs., 2 Tables + an Historical and a Bibliographical 
Appendix. London, January 25 to March i, 1918. 

The author deals with the problems involved in the design of vehicles 
for hauling goods or agricultural implements over the land or bad roads. 
He chiefly deals with tractors having more than 2 driving wheels or provid¬ 
ed with a chain track. These two classes of tractor are applicable to dif¬ 
ferent conditions, and while the methods cannot be considered as competi¬ 
tive, the limitations of each can be best appreciated by direct comparison 
of their respective peculiarities and advantages. 

In the first part the author, while considering various types, deals 
successively with four wheel driving, four-wheel steering, four-wheel braking, 
automatic diflerential locking gears, and the application of the four driving 
wheels for bad roads and arable land. Comparative figures for the difier- 
ent types of vehicle, their horse-power, speeds, load weight, wheel base, 
track width, turning radius, and overall dimensions are given by the author 
in a table. 

The author concludes that for the transport of goods over bad roads 
on gradients varying from i in 15 on roads in which the tyres sink 2 in. to 
3 in. in depth to i in. 5 on hard roads with bad surface, and for speeds 
varying from 1.5 m, p. h. on grades to 12 m, p. h. on fairly level roads, the 
four-wheel drive tractor has great advantages over the ordiuary*two-wheel 
drive tractor. 

In the author’s opinion it may be expected to rank as an important 
factor in the development of districts overseas not far removed from 
railroads, but having only primitive roads. 

In part 2 of the paper chain-track tractors are dealt with and classified. 
The author considers methods of springing, truck frames and track-frame 
connections, steering, driving gear, engines, ignition and starting, radia¬ 
tors,, speed, draw-bar pull, climbing power, etc., and. he describes various 
English,^ American and French tractors, the various types being shown in 
illustrations. Chain*^ack tractors have been built in the U. S. A. and used 
for hauling logs since 1904, some of the original ones being still in use; 
these machines have intermediate roller chains ('* Phoenix ”, Anms- 
and BrenocK). The author gives, in a second table, a sum¬ 
mary of the various chain-track tractors, afterwards giving details of their 
construction. 

The tractors described are,: — 

The Bog-Hatder, Phoenix, of roo H.F; the Centiped Truck, Phoenix, 
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of 50 H.P.; the 68H.P. Aews-Chaembrs tractor; the Holt Caterpillar trac¬ 
tors of 18,45,75 and 120 H.P.; the Clayton tractors (i) of 35 and no H.P.; 
the tracklayer (C. Best) of 16, 30, 75 and 90 H.P.; the Creeping-Grip 
tractors (Bullock) (2) including the 75 H.P. Giant, the 50 H.P. Senior, 
the 30 H.P. Junior, and the 16 H.P. Baby ; the 15 and 35 H.P. Austin 
tractors; the 23 and 50 H.P. Strait (Killen-Strait) tractors; the 25 
H.P. Martin’s agricultural tractor (3) ; the 30 and 40 H.P. Before (4) 
tractor ; the 12 H.P. Wolseley motor sleigh. 

'rile author gives numerous examples of the use of chain-track tractors 
for ploughing and for transport on bad roads unsuited for the conveyance 
of heavy loads. He calculates that the cost of traction is Vs 'to Vs that by 
means of horses or mules. Besides their use for cultivalion and road haul¬ 
age, the author mentions the use of chain-track tractors for excavating 
drainage trenches (5) ; amongst these, the Parsons excavators (20, 30, 45, 
63 and 80 H.P.) and Austin excavators (15 to 85 H.P.) are described. 

The author concludes that where a track can be found 7 ft. wide which 
does not present rocky obstack-s over 10 in. high, whether over sand, ash, 
clay, marsh, snow or ice, on the level, or on gradients up to 30 per cent., 
the chain track tractor has proved itself capable of travelling and jjerform- 
iiig useful work beyond tlie capacit3’' of animal haulage. For this reason 
the chain-track tractor may be expected to occupy a position of ever- 
increasing importance iu the development of new countries and in places 
where it is necessary to transport machinery and stores over roadless ccun- 
txy many miles from the railway. Mr. Tegros does not regard any one of 
the existing systems as perfect and expects that much will be done to im¬ 
prove the vehicles in the near future'. 

There is probably room for considerable improvement in the chain- 
track itself as well as in its supports and its anti-friction devices. The 
variation in resistance to haulage is so great as between one system and an¬ 
other, not merely in. static resistance to^starting, but in dynamic resistance 
to haulage, that, as the author has already suggested, the various track 
systems should form the subject of comparative tests at some of the great 
agricultural colleges. One feature that is particularly remarkable is the 
small amount of power lost in compressing soft marshy land under the 
feet of the track chains. 

804 - The Ford Tractor (6) and the Oliver M. 0. M, Plough in Joufnai 

of ike Bonfd of AgHmlturei Vol. XXIV, No. 12, pp. X 456 -I 457 - Eondon, Match, igi 8 . 

In the Letter No. 79/M. i, dated I^ebiuary 26,1918, the 3 ?ood Produc¬ 
tion Department of the Board says that is essential that the Ford tractor 
should be used only with the new t^^pe Oliver M. O. M. plough which was 
speciall^^ designed to work ydth it, and which is .supplied with each Ford 
tractor.* The tractor and plough together form a unit, and on no account 
must this tractor be used with an^^ other type of plough. 

(I) See R. 1918, No. I — (2) See B. 1915, No, ; — {3) See R. 191S, No. 67B ; 

. (4)vSeere.Augiii%t,ioi7,No.753 ; —(5)SeeR. 1917,No. 1053.— (6) See R., 1917, No. 755 - 

{Ed,) 

{;S09-$«4j 
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The new Oliver plough is giving great satisfaction for both grass and 
stubble ploughing. 

According to trials carried out on the farm of the Harper Adams Agri¬ 
cultural College in ]Pebruar3^ 1918, the Ford tractor and the new Oliver 
plough gave good results in breaking up a grass field not previously ploughed 
fox about 20 years. The special features of the Ford tractor are 
extreme accessibility of the engine parts; reduction of the lubrication parts 
Lo II oil-holes and grease-cups; the possibility of turning in a minimmii 
space; direct attachment of the plough to the tractor; only one operator is 
required, the control levers of the plough being easily accessible to the 
tractor driver from his seat. As regards the Oliver plough the outlift at the 
end of the furrow is automatic, and the depth at which the plough is 
woiking can be easily regulated. 

The plough has a skim coulter that turns in the upper layer of the turf, 
and at the same time keeps clean the surface of a swivel disc coulter replacing 
the usual knife-form of coulter. The mouldboards are well shaped and turn 
the farrow slice satisfactoril3’* to a good depth. A depth 8-9 in. was main¬ 
tained satisfactory on level ground, second speed being used on the tractor. 
The mouldboard is of a type and setting unusual in England, Tongitudin-. 
ally it is concave, and transversely convex, while it is set out at an angle of 
450. The work done by the plough resembles that of fallow laud ploughed 
with a digging plough. The land is left very light, and it is obvious that 
the ploughing must be followed by a discing to secure the necessary compact¬ 
ness, but an abundance of loose mould is produced which is not the case with 
the older system of ploughing. The character of lea ploughing produced 
is revolutionary, but there is every reason to anticipate that this type will 
be superior to the t5^pe of ploughing generally adopted. 

% 

805 - Disc-Harrow Trials at Montpellier, France, —clarotj, c., in Le Progris A^Hcoie 
Vificole, Year XXXIX, No. 15, pp. 343-350, 3 Figs. Villefranche, April i^j, 1918, 

Disc-harrbws were introduced into France a long time ago, and they 
are now much in favour as they are of great interest to farmers and 
southern winegrowers. 

The author gives the results of trials that he carried out at the Mont¬ 
pellier School of Agriculture with the disc-harrow under widely different 
conditions. The trials were nrade a " Cotton'' 6-disc harrow, supplied 
by the firm of Bomparb, at Montpellier. The machine is 49 in. wide, 
28 in, high without the seat, 51 in. long without the shaft, and 14 ft. with 
the shaft. Its total weight is about 660 lb.: the discs are 17.32 in. in dia¬ 
meter. 

The machine was tested in a vineyard. But owing to its dimensions, 
and. the space required for the team, it can only be used where there is at 
least a ^ace of 79 in, between the vines; space is also necessary to allow 
for turning at the end of each row. 

i) Trial Mas de i^ar Castelnau) February 23. ~ The 

harro%^ worked in a recently-ploughed sandy soil at its maximum depth 
of 4 to 5 in, on the first turn. There was no weight on the machine, as the 
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Cottonharrow has no arrangement to allow of this. The work was 
done along the furrow slice and was well done. Cultivation was uot 
necessary as the soil was already well bioken up. ** 

2) Trial at Mc^i>troim {Farm of Llie School of AgncuUure at Mont- 
pelher), March 7. — The Moeslroun \ineyard had not yet been ploughed 
and the harrow turned the soil under ; irs work was comparable with that 
of an ordinary vineyard hoe. The ground was sloping ; during the descent 
the discs did not enter the soil sufficiently, while in ascending the work 
was good. The tilth obtained with the pulveriser in the first turn was 
the same as that given by the hoe. After the first turn the pulveriser worked 
more deeply than the hoe. The depth was 3 in. during the first turn. The 
work was hard on the horses. A one horse hoe passes among aU the vines 
but the harrow hauled by 2 horses requires 6 i . 6 in. between the vines. 

The great advantage of the pulveriser is that, in passing twice over 
the same ground, it would replace the plough; and that in two turns it 
does sufficient work almost equal to 6 furrows of the plough. In addition 
the grass was destroyed much better than with the hoe. 

3) Trials at Mandou [Land near the School of Agriculture at Mont¬ 
pellier), March 6. — The soil was loamy, with abundance of couch-grass, 
and had already been ploughed and cultivated. The harrow did not 
destroy the couch-grass very satisfactoiily. The spring-tine harrow had 
given much better results. Another turn with the plough would prob¬ 
ably have been much moxe useful. 

At Mandou the harrow was coupled to a 5-10 HP. Avery tractor, a 
dynamometer being placed between to register the draught of the one 
and the power of the other. A width of 47 in. was cultivated at each 
turn. The results of the trials are given in the following table. 


Comparative draught of a disc-harrow and a spring-tine cultivator. 



Bisc 4 iairow 


” “ 1 
i 

Cultivator 




Tractive 

t Tractive 

1 - 

1 Tractive 

Tractive 

D^th 


f effort 


effort 

1 Type of work done , 

t 

effort 

I per 

j Type of Work done 

effort i 

per 

metres 

in kg 

metre (i) 
in kg. 

1 

1 

1 1 

in kg. 

metre (4 
in kg. 

0.02 i 

{ 

Incompltie . . 

130 

XIO 


1 

( II5 

1 

XX 5 • 

003 1 

iQOomplete 

160 

130 1 

— ... 

’ 125 

X25 

0.04 1 

Good...... * 

200 

160 

Good scratcliiag . 

i 150 

150 

o.c6 

Does not break soil I 



ExceUent work 

2&0O 

200 


w .1 

1 

225 

185 


1 

1 



(i) Tractive effort per metre of widtii worked. 


It will be seen from this table that at eqaal depths the draught of 
the 2 Tnarliines is practically the same; but the machines are not made 
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to wolk at the same depth. If the harrow goes deeper than 5 cm., it 
does not work well at all, 

. 4) Test at Bellevue {Commune of Montpellier), March 8.—Field 

spiing and autnmn-plonghed; compact, damp soil, with occasional big 
clods left by deep ploughing and untouched by other hoe or roller. 

The most suitable average depth was found to be 6 cm. for the pul¬ 
veriser. The work was not too heavy for the horses ; in 80 minutes 0.4 
hectare^ was worked; which is equivalent to 3 % hours per hectare. Norm¬ 
ally, 2 to 3 hectares could be done a day. The results obtained were 
the best of the 4 trials. 

The model tested was not suited for vineyard work, as a 6-disc harrow 
requires 2 horses. This prevents the use of the machine in vineyards 
having less than 6 ft. 6 in. between the rows. It is, however, very suit¬ 
able in new vineyards with a width of from 6 ft. 6 in, to 7 ft. 4 in.; 8-disc 
harrows might even be used, and with vines on iron wire; even lo-disc 
harrows. The author considers that the harrow is interesting and 
that, used at the right moment under suitable conditions, it might be of 
great service to farmers for destro3dng weeds, etc. 

806 - A Weeding Rake for Low Vines.—'S avastano, e., in R. stmiom spefhmntiUc m 
* AgnmicolHra e FmtHcoltura, AcireaU, Bollettino No. 34, pp. 1-2 -j -1 Acireale, 
April, 1918. 

The author has invented this tool so that women and children can 
weed low vines more easily in summer. 

Weeding rake for low vines' 



A B 

type with broad, flat teeth. type with round or square teeth. 

If, instead of using the hoe, an ordinary rake is used, many of the 
weeds are xanoved, but those with tap roots remain with tlie root intact, 
so that they quickly grow again. To avoid this, the two end teeth of the 
take have been modified by making them like a knife blade with an extern¬ 
al cuttfc^ e%e. ” The dimensions are; —^ length of blade 14 in.; length 
€i teeth 5 in.; length of handle about 5 ft. $0 inclined to the blade that 
no stooping .is when lasmg the rake. When a tap-foOted plant 

cm^ under the rake, the tool is lifted and the root struck with the Made. 
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of the 2 types of rake shown on the figure by the letters A and B, the first 
has broad, flat teeth, and the second round or, better still, square teeth. 
One or the other is used according to the kind of soil. 

807 - Economic Advantages Resulting from the Use of Machinery in Harvesting 

Wheat, — See No. 812 of tb,is Remet&. 

808 - A Hemp Harvester. — The Implemen-t and Machinery Review^ Vol. XLIIT, No. 516, 
p. 1291, I Fig. London, April 1 , 1918. 

This harvester is made by the International Harvester Corpora¬ 
tion, Chicago, U. S. A., being devised with idea of enabling hemp to be grown 
on a large scale notably for the manufacture of binder twine. In 1917, the 
Ridge Land & Navigation Co., of vStockton, California, raised 4000 acres of 
hemp and handled the whole crop by machinery. 

This hemp harvester is of necessity much larger and heavier than a 
grain binder, for hemp may grow from 6 to 9 ft. high. Hemp of this height 
is most desirable and produces the best fibre. Because the hemp grows so 
high a wider platform has to be provided and the reel has to be much higher 
and fitted with special fans. A heavy knife, with special guards, is also 
essential. 



Hemp iiarveaten 

In order that the hemp may be spread on the ground so as to ret 
properly, and so that each swath may be moved out of the way of the horses 
and harvester on the next round, the hemp is moved to the right and placed 
down at right angles to the machine. A circular carrier accomplishes this, 
as shown in the appended illustration, the mechanism laying the hemip 
in a nearly straight line, and at almost perfect right angles to the 
harvester^ \' 
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The retting of hemp requires from 3 to 3 weeks to 2 or 3 months, de¬ 
pending on the humidity and the temperature. Three machines are re¬ 
quired to complete the cycle of harvesting hemp and producing the fibre. 
When the retting is complete the hemp binder picks up the hemp and ties it 
into bundles, which are shocked similarly to make, with the (Hfference that 
the shocks are made more open to permit a free circulation of air. When the 
shocked hemp is ready, it is taken to the brafcer, from which it passes to 
the scutcher. 


809 - Review of Patents. 

TiLEAqE MACHiaces AND iMPtEMENTS. — Italy: 158480 Rotary motor- 
plough : 159764 Rotary plough. 

United Kingdom: 113684 Agricultural skimmer plough; 114038 One 
way motor plough. 

United Stales : 1258109 Rotary cultivator; 1258286 Multiple disc plough 
for mechanical traction ; 1258287. Disc cultivator attachment ; 1258681 
Plough; 12589511/ister plough ; 1259174 Agricultural implement frame; 
1259511 Power lift tractor lister ; 1259638 Traction plough ; 1260079 Cul¬ 
tivator ; 1260318 Harrow; 1260497 Disc harrow; 1260573 Dandrollei; 
1260738 Power propelled agricultural machine; 1260752 Plough coulter. 

Drainage and Irrigation. — Switzerland: 77759 Drainage pipe. 

United States: 1258240 Irrigation water elevating device,; 1258759- 
1259746 Ditch or drain forming device; 1259211 Irrigation apparatus; 
1259684 Drainage pipe. 

Manures and Manure Distributors. — France: 486840. Physio¬ 
logical manure composed of the plant’s natiual salts for directly and locally 
fertilizing any agricultural seed or plant. 

United Kingdom: 113571 Process and apparatus for producing a ni¬ 
trogenous manure from straw or other material containing fermentable 
carbohydrates by fixation of atmospheric nitrogen; 113648 Process for pro- 
ducir^ calcium superphosphate. 

United Stefes; 1258378 Straw spreader; 1259456 Harvesting and 
reduction apparatus for sea kelp; 1259457 Kelp incinerator; 1259739 
Spreader; 1260219 Fertilizer spreader; 12^332 Combined cultivator and 
fertilizer distributer; 1260777 Apparatus for distributing fertilizers. 

Dkdxs and Seeding Machines. — Netherlands : 2378 Bulb planter. 

'United States : 1259033 Seed planting attachment for cultivators; 
1260174 Ridging attachment for planters; 1260808 Planter. 

■Varioius Cueturai, Operations. — France: 486641 New sjretem of 
cultivation. 

United Stake : 1258085-1259940 Cultivators; 1258275 Portable machine 
for fastening vinesto supports; 1258340 Cotton chopper; 1258680 Wheeled 
cultivatbr; 1260332 Combined cultivator and fertilizer distributer; 1260746 
Sugar cane cultivator. 

CoNTROE OP Diseases ane Pests op Peants. — Frai ^ 486556 Regu- 
g^tor.for dusting and similar machines. 
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Switzerland: 77763 Process for maniifacturing a product for destroying 
pests* 

United States : 1258504 Insect catclier ; 1258930 Quack-grass destroyer. 

REAPERS, Mowers and OTiiER Harvesting Machines. — France : 
486735 Improved motor-binder. 

Italy: 159363 I^ifter for harvesting lodged cereals. 

Switzerland: 77881 Fruit picker. 

United Kingdom: 114082 Flax pulling machine. 

United States: 1257972-1259767 Maize harvesters; 1258277 Cotton 
picker; 1258671 Cliain sickle mower; 12594G5 Reaper; 1259647 Shock 
binder; 1259803 Self cleaning rake; 1260031 Gang mower; 1260410 Butt 
adjuster for maize harvester; 1260906 Rake. 

Machines FOR IviFTiNG Root Crops. — UnitedStaies .*1258456-123881.8- 
1260715 Beet topping machines; 12588x9 Beet digging machine; 1259178 
Beet harvester. 

Threshing and Winnowing Machines, — United States: 1258334^ 
vSeparator; 1258858 Forced straw stacker for threshing machine ; 1260014 
Baud cutter and feeder for threshing machine; 1260227 Grain separator. 

Machines and Implements for the Preparation and Storage 
OF Grain, Fodder, etc. — France: 486822 Fodder loader. 

Italy: 160096 Improvement to machines for grinding cereals, oats, 
chestnuts, etc. 

Netherlands : 2371 Tatex coagulating apparatus. 

Switzerland: 77880 Process and apparatus for ventilating haystacks. 

United Kingdom: 113700 Apparatus for packing grains, etc. 

United States : 1258125-1259678 Peanut shellers. 1258142 Shockloader; 
1258217 Seed maize drier ; 1258245 Pepper peeling machine; 1258848- 
1259961 Baling presses; 1258958 Fruit sizing machine; 1259034 
Attachment fox gin-feeder ; 1259081 Variable speed drive mechanism for 
cotton gin ; 1259613 Fruit packing press; 1259905 Fruit and melon 
grader; 1260059 Beet loading machine. 

P'ORESTRY, — France - 486895 Heath grubbing machine for anima^ 
traction, 

Switzerland: 77761 Plant for cutting and bundling twigs. 

Traction and Steering of AoRictrLTURAi. Machinery. — France: 
486651 Motor-windlass car; 486767 Tandem tractor. 

Italy: 156674 Driving wheel for tractor and motorplough. 

United Kingdom: 113497-114109 Power cultivation of land (haulage 
by cables). 

United States : 1257976 Power attachment for automobiles ; 1257999 
Farm and road tractor conversion attachment; 1238221-1258362- 

1258512-1258973-1260259 Tractors ; 1258288 Chain track drive and 
supporVfor tractor; 1258329 Truck for converting an autocar into a 
tractor; 1258489 Tractor gearing; 1258501 Tractor wheel rim; 1258502 
Agricultural tractor; 1258601-1258612-1258613 Track chains; 1258602- 
1258605 Endless trackbelt tractors; 1258603 Traction engine with a pair 
of endless tracks and one steering wheel; 1258607 Wheel for tractor truck 
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mechanism; 1258608 Track link construction; 1258611 Support for chaiu 
track; 1260402 3-horse draft equalizer. 

Feeding and HbtJSiNG of Livestock. — Italy: 1 59264 J.i (piid, concen¬ 
trated or solid animalized vegetable milk for rearing slock. 

United Kingdom: 113988-114115 Horseshoes. 

United States: 125907X Hay distributer; 1259084 Calf feeder; 1259112 
Hog trough; 1260339 catcher for stables and barns. 

PotiltrY Farming. — United-States - 1258037-1259726 Incubators; 
1258069 Mechanism for feeding device. 

Fishing. ~ United States: 1258213 Fish hook. 

Industries Depending on Plant Products. - Italy: 159569 Bolt¬ 
ing machine drive. 

Netherlands: 2427 Improvement to sugar cane crushers. 

Sxmtzerland: 77926 Hand mill with two superimposed plates for treating 
fruit stones. 

United Kingdom: 113486 Bakers' yeast; 113530. Apparatus for exlratt- 
iiig oils from seeds, etc,, by solvents; 113558 Conveyor for mechanical bread 
making; 113628 Rotary filtering drum for pressingyeast; 113997 Process for 
reduction of grain in view of increadng the 3'ield of flour from wheat and 
other cereals; 114024 Apparatus for depericarping palm nuts, olives, etc. 

United States: 1238571 Apparatus for decorticating, washing and diy- 
ing sisal and other fibrous materials; 1258866 Machine for worlring dough 
or other plastic substance.s; 1258981 Fruit juice extractor; 1259213 Fruit 
slicing machine; 1259483 Milk substitute composed of edible oil, flour, 
glucose, salt and water; 1259774 Apparatus for drying tomatoes and fruit;’ 
1260053 Fruit press; 1260399 vegetable slicing machine. 

Industries depending on animal products. — Italy : 159839. Pro¬ 
cess and apparatus for the rapid tanning of skins. 

Dairying. — United States: 1258036 Milkeau ; 1258095 Cburu-dasher; 
1258902 Milk sterilizer; 1258996 Method of making composition butter ; 
1258997 Artifirial butter composed of cream and condensed skimmed milk; 
1259047 Ventilating cream can cover; 1239323 Combined stool and milk 
pail; 1260127 Milk pasteurizer. 

Farm Buildings and Equipment. - My: 159799 Bottom drained 
Marianecci sflo for storing sugar beet pulp,' 

United States: 1239021 Grain elevator structure; 1259039 Farm gate; 
1259080 Portable shelter. 

^ Various. — United States: 1258048 Orchard-ladder on truck; 1258198 
Adjustable horse collar; 1259055 Horse collar; 1259239 Orchard ladder; 
1259669 Soil testing machine. 

Sro - BIovaMe Pig*Houses,— i.Edwaeb^j.m. aadD avidson j.b., extracted from Agp' 
mltufal Experiment SMion, Iowa State College of AgHcuUme and the MechanimhAtU, Bith 
teiin No. 152, Ames, Ima, U, S. 4 ., pubUsherl in Mmonri Siaje Board of AgrkutHm 
MorUHly BulkUnt Vol. XIV, No. 5^ pp. 54 -f 37 Figs. -}- 2 Tables. Columbia, Hissotiri. 
May, 1^16.— II. MacVean, jf. and Hxjtxon, R. B,,m V, $, Dept, of AgrkuUufe^ Office 
of the Cumlm No. 102, pp. 8 + 6 Figs. Washington, February, i§i8. 

^ I. —Movable |ng-hot^es of suitable construction are of great use if 
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they are adapted to local conditions. The -model pig-hoiises described in 
the bulletin under consideration were tested at the Iowa agricultm'al ex¬ 
periment station. These pig-houses are practical and based on long study 
of pig-rearing in the United States. 

After describing the requirements for the site and the construction of 
pig-houses, the authors give the advantages and disadvantages of pig- 
houses* consisting of single, isolated and portable sties as compared with 
central permanent piggeries containing many sties with or without movable 
partitions. Among the advantages claimed for single-sty pig-houses each 
containing a sow and her litter, are :— 

1) the ease with which the house may be taken down and moved 
about to suit the needs of the farm ; 

2) the 3 *apid isolation either for sows about to farrow, for protecting 
the young, or for the growth of young pigs, and for selection ; 

3) improved sanitary conditions , both for the prevention of disease 
and rotation of pasture ; 

4) simplicity of construction. 

I'hese pig-houses are more practical and cheaper for beginners or breed¬ 
ers on a small scale, and they axe more suitable to farming conditions, 
being portable. A limited number of the houses can be warmed with oil- 
lamps, and the risk of fire is less. The single-sty, portable pig-house com¬ 
bines perfectly with permanent piggeries by acting, when required, as a 
supplement to the latter. Amongst the disadvantages, it should be noted 
that — 

more labour and time is required for tending the herd as the houses 
are scattered about; they do not last as long ; it is diflScult to heat many 
houses at the same time ; the lighting and ventilation are imperfect; the 
manure is ojffcen not removed on account of the distance between the sties ; 
the care, feeding and watering are more difficult. 

A larger number of types of portable pig-house have been constructed 
by the live-stock and farm engineering departments. Many of them only 
differ as regaids the placing of the doors and^the provision of hinged walls 
to serve as shelter, ventilators and windows. 

The authors describe the various types, giving plans and estimates for 
the 6 chief sitsgle pig-houses te.sted. 

Among these the '' Iowa Gable Roof House was used successfully 
by the Iowa agricultural experiment Station. As is shown in %. I, it is 
of simple construction ; its vertical walls can be lifted up, thus giving a 
greater area for shelter ; one of the sides of the roof, which should face ei¬ 
ther to the east or south, has two flaps which open or close like a door, so 
as to uncover or cover two glazed windows. The entrance can be either in 
front or at the side. The frame and walls are of wood ;-there is a floor of 


2 in. planks, but this can be omitted if thqsite is sufficiently dry. 

The construction of the house is shown in a design, the various dimen¬ 
sions being given. It is about 9ft. long, 7ft. wide and 4ft. 6 in. high to the 
tidge. In Iowa the wood and labour required cost S 8.94. 

Figure 2 shows the A pig-house, so-called from its resemblance i^\. 
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that letter. The sides have a hinged division that can be lifted up to give 
shade in sununer. In another " A ” type of pig-house one of the .sides has 
a leaf that can serve as a door. 



ii'ig. I. — Iowa gable roof house (spring and auluitm). 



Fig. II4—A** house with lateral flaps (sunimer). 

ISie ” A ” pig-house is of simple construction and can foe erected very 
quickly. It is highly hivoured by a large number of breeds. It is made in 
vatya^jM®, the„oae pusfcrated being 9ft. long, 7ft, wide atjthe base and 

I*!*!.'- •.‘ , 
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6ft. 6 in. high to the ridge. The doors may be placed so as best to suit 
local conditions. On the side opposite to the door is a ventilator, which 
may be opened or closed according to the weather. This type is made of 
wood and costs about the same ($ 8.94) as the Iowa gable roof house. The 
ever-increasing cost of wood has led to the construction of type '' A pig- 
houses in metal. The experience obtained under Iowa conditions show 
that the metal houses are warmer at noon and colder at night than the 
wooden houses. 

II. — Portable pig-houses which can be taken to pieces are of great 
use especially in regions having mild winters and serve to shelter the pigs 
against both the summer sun and winter damp and storms. These single 
pig-houses can be moved from one pasture to another when the pigs are 
changed to fresh pasture. 

These shelter-houses form an important factor in the development of 
pig breeding, for they are suitable for housing the spring litters and are 
cheaper than larger buildings. The circular contains instructions, figures 
and plans for building 2 ordinary types of portable, single pig-house. The 
type “ A is about 8 ft. wide at the base and 6ft. long and the lateral 
flaps that forms the gables are 8 ft. long. 

The type '' A ” is very suitable for fattening spring pigs, or for housiiig 
a sow and her litter in warmer climates. In cold regions where it snows 
and there is much wind, the house should be made as'wajrm as possible by 
covering it with tarred paper. This is especially necessary in the north 
if the house is to be used for farrowing. The interior heat may be conserved 
by covering the house with straw, leaves, etc. In hard weather, a 
couple of lamps could be lit and hung from the roof of the house. 

RURAI, ECONOMICS, 

Six - Important Factors in the Operation of Irrigated Farms in Utah, U. S. A.— 

Brossaru, B. B.jiii the XJttih AsnmUural ColUge Experiment StMion Bulletin No. 160, 
pp. 48, 49 Tables* x6 Figs. i:<ogaii,'September, 1917. 

In order to promote the maximum economic agricultural production 
of existing farms and the agricultural development of many thousands of 
acres of new land, the Utah Agricultural College, in collabotation with the 
U. S. Dept, of Agriculture, has carried out an inquiry to determine, according 
to the experience of practical farmers, the most profitable systems of farm 
management on irrigated Utah farms and which can be applied by those 
wishing to obtain farms in Utah, and also to furnish bankers, officers of 
loan associations, and other capitalists who loan money on irrigated farms 
in Utah useful information regarding the average value of such securities. 
The inquiry is based on records from 309 irrigated Utah farms for 1914. 
The records were taken in 7 typical general farming areas in 7 typical coun¬ 
ties of Utah. The climaite, crop, and livestock conditions in Utah in 1914 
were about normal. 

The following facts were brought out by this investigation — 

— Eabm Capital. — i) A greater percent^e the capital 
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rectly productive on farms with large capital than on farms with small 
capital. 

2) There is less waste land in proportion to the total farm area on 
the farms with large capital. 

3) A large farm capital is usually accompanied by a greater number 
of acres and crop acres. The proportionate area cropped is about constant. 

4) On the average, crop 3delds ate a trifle better on farms which have 
a large capital. This seems true, however, only when farm capital is less 
than $ 20 000. 

5) A large farm capital is usually accompanied by large numbers of 
productive animal units. 

6) The farms with large capital are usually the most intensely stocked. 

7) A large farm capital is iisuall3r accompanied by a comparatively 
high value per acre of land and buildings. 

8) A large farm capital is on the average accompanied by a decrease 
in the value of machinery per crop acre, and by an increase in the number 
of crop acres per $ 100 worth of machinery. 

9) Horse labour is more efficient on the farms with large capital. 

10) When the same farm crops are raised man labour on crops is 
more efficient on farms with large capital than on farms with small capital. 

11) When approximately the same kind of livestock is kept, man la¬ 
bour with livestoek is more efficient on farms with large capital than on 
farms with small capital. 

12) Farms with large capital have more capital per man than farms 
with small capital. 

13) As a result of the foregoing economies, farms with large capital 
are more profitable than farms with small capital, as shown by the increase 
in the farmers' labour income. 

14) The total net income from the average of 309 irrigated Utah farms 
was about as follows, in 1914:— 


5 % interest on average capital of $ 11 886. ... $ 594 

Average farmer’s labour income. $ 541 

Value of farm products consumed by average farm 

family. .... $ 600 

% of $ 7482, increase in value of average 
irrigated farm land on 309 irrigated Utah farms, 

1914* . ^ ... $ 870 

Total net income.. $ 2 605 


15) Labour income is less in proportion to farm capital on farms 
with large capital than on farms with small capital, 

r6) Labour income increases in the same ratio as farm capital until 
farm capital reaches | 20000 or over. Beyond this, as capital increases 
I %, labour income increases only about 0.33 %, 

H. — Size oe 3 ?arm — i) There are more acres of cirops, on the average 
on the large farms than on the small farmsv But, the proportionate area 
cropp^ is le^ on the large farms than on the small farms. 

|l«i3 
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2) A larger percentage of the farm capital is employed in directly 
productive enterprises on the large farms than on the small ones. 

3} The shelter cost per unit of livestock in lower on the large farms 
than on the small farms. 

4) Each $ 100 worth of machinery is more efficient on the large farms 
in that it cultivates more acres of the same kind of crops and consequently 
lessens the value of machinery per crop acre. 

5) Horse labour with crops and livestock is more efficient on the 
large farms. 

6) Man labour with crops and livestock is more efficient on the large 

farms. 

7) As a result of the foregoing economies on the large farms, they are 
more profitable as shown by the greater size of the farmer's labour income. 
This is $ 336 for farms of from 10-39 a-cres and rises as the size of farm 
increases till it attains $ 991 for farms of from 300-500 acres 

8) The farmer's labour income is less in proportion to the total farm 
capital on the large farms than on the small farms. 

. 9) Over half of the labour income from the average irrigated Utah farm 

is increase in inventory of farm capital. The most important increases in 
the farm inventories are in livestock and feed. This seems to indicate 
that Utah farmers realise the advantage of increasing the number of live¬ 
stock on their farms. 

III. Other iicportant factors. — i) On an average the farms with 

the highest crop 3delds“per acre are the most profitable. 

2) When average crop yields are maintained, the size of the irrigated 
Utah farm influences the labour income of the farmer more than increased 
crop yields per acre. 

3) The number of livestock and the net livestock receipts per produc¬ 
tive animal unit affect directly the farmer's labour income—-as either in¬ 
creases the farmer's labour income increavses.* Both are important factors 
in the operation of irrigated Utah farms. 

812 - Cost of Harvesting Wheat by Different Methods in the United States, — 
Yerkes, a. P. and Church, E.M. in U, S. Dept, uf Agric. Bulletin No.62f {OfRct of 
Farm Management), pp. 1-24. Washington, I>. C., February 13, 1918. 

By far the largest percentage of the wheat of the United States is to-day 
harvested with the binder’ the use of this machine being almost universal. 
The only wheat-growing sections where the binder is not used on the greater 
.part of the crop are in the States of Washington, Oregon, and California 
and parts of Idaho; Utah, Wyoming and Montana, where much of the wheat 
, is cut and thrashed with combined harvesters although even where these 
outfits are commonly used binders also are employed to some extent. 

The cost of harvesting may be somewhat greater where the binder is 
used than where the work is done with headers or combined harvesters* 
The binder, however, has a distinct advantage over these machines in that 
the work of harvesting may be begun from one to two weeks earlier with 
the binder than with either the header ot combine, since wheat can be. 
cut with a binder while in the early dough stage and placed in $hod^ |o! 
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complete ripening, tlins requiring fewer horses and men to harvest a given 
acreage. The cost of harvesting wheat with a binder varies considerably 
being influenced by several factors, i. c., size of the outfit used, yield per acre, 
especially of the straw, the character of the soil, whether soft or firm, rough 
or smooth and the topography of the farm, whether level or hilly, the v'orldng 
ability of the horses used and the condition of the working parts of the 
machine. The figures given in Table I approximate the average conditions 
as far as possible, assuming man-labour to be worth $2 per day and horse- 
labour $ 1.20 per day. 

Tabpe 1 . — Average acres cvA by 6,7 and 8 fooi binders in a 10 hour day 
(235 Reports) and labour cost of cutting one acre of wheat with hinders 
of different sizes. 


Acres cut j Cost per acre 


Width of cut and number of horses j 

i 

oer 

binder 

per 

horse 

per 

foot of 
cutter 
bar 

total j 
labour 

• i 

1 

man 

labour 

$ 

1 

horse 

labour 

$ 

6 foot, 3 hoises. 

10.90 

3.^3 

1 

X.82 

0.51 

0.18 

0.33 

6 foot, 4 horses. 

|2.IO 

3-03 

2.02 

0.57 

0.17 

0.40 

7 foot, 3 horses. 

12.50 

4.17 

1.79 

0.45 

o.x6 

0.29 

7 foot, 4 hotse.«4 .. 

15.10 

3.78 

2.16 

0.45 

0.13 

0.32 

8 foot, 4 horses. 

17.00 

4*25 

2.X3 

0.40 

0.12 

0.28 


Interest and Depreciation, —• The cost for interest and depreciation on 
binders, based on tabulation of 235 Reports, was $ 0.24, 0.16 and 0.125 
acre annually, for the 6,7 and 8 foot binders respectively with a life of the 
binders of 15, ii and 10 years and 750,1100 and 1500 acres respectively. 

The acres cut annually % a binder do not seem to have a very direct 
influence upon its life except where the acreage is extremely large. There 
is a certain deterioration due to age which appears to limit the length of life 
iiryears whether the binder does a fair amount of work each season or not, 
Rcpam. —Many farmers have reported the use of a binder for several 
years without a cent being spent for repairs, whereas in other cases repairs 
have ranged froui $ 10 to $ 15 annually. As a rule the most expensive 
item of repairs is the canvas. If properly protected when idle, a binder 
canvas should cut from 400 to 800 acres. It is believed that 20 per cent, 
of the first cost for six-foot binders, 25 per cent* for seven-foot and 30 per 
oent, for eight-foot machines will approximate the average repairs required 
for these outfits. 

The cost for shelter has been omitted because this item varies so greatly 
and in many .cases is insignificant, since a great many binders, particularly 
in tlii West, have no shelter whatever except for the. canvasses and sickles, 
which usu^y are taken off and stored in a'dry place during the winter. 
Auxiliary Binder Mngims, The use of binder engines furnishing 
power to opemte the mechanfem, which is ordinarily driven by power from 

,, ' ' * ' ' ' * 
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the horses through the medium of the bull wheel, has increased considerably 
during the last two or three seasons particularly in certain 'sections where 
wet ground has made the operation of the binder difficult. These engines 
cost about $ 150 but their use is not confined to the binder alone, being 
utilized for belt power. Under these conditions their estimated average 
life is about 9 % 3^ears. In some instances the engines are used practically 
every day of the year for pumping water, except while on the binder. 

The owners of these outfits report that from 2 to 5 gallons of gasoline 
are required to operate the engine per da3’', while about i pint of lubricating 
oil per day appears to be a fair average. With gasoline at 20 cents per gal¬ 
lon and lubricating oil at 40 cents this would make the daily operating 
expense about 85 cents. Reports from farmers indicate that an increase 
of from 4 to 5 acres per day may be expected in the area covered with the 
binder under unfavourable conditions previously mentioned. The repairs 
on the outfits averaged $ 3 annually. 

Shocking. — The practice of shocking wheat after being cut with a 
binder is almost universal. The average acres shocked per day per man 
and cost per acre and per bushel in relation to ^deld per acre are shown iu 
Table II. 


Tabi,‘e'. II. — Acres shocked per day per man and cost per acre <mvd per bushel 
in relation to yield per acre [Based on labour at %2 per day, 264 Reports). 


Yiidd per acre 

Average yield 
; per acre 

1 

TJnder 20 bushels .... 

• i 15 

20 bushels. 

.' 20 

21 to to 30 bushels . . . 

26.2 

31 bushels and over, . . . 

• i 


Acres shocked i Cost I Cost 
per day man j per acre per buiAd 


12 Va I $ 0.16 j $ o.ot 

12 0.16 V2 1 0,008 

8 3/4 0.23 I 0.009 

7 1/2 I 0.26 V* j 0.007 


Comparison of Costs — Old methods versus new. — It is very interesting 
to conipare the costs of cutting wlieat as it is usually done to-day, with the 
methods in use 75 years ago, according to the Transactions of the New York 
State Agricultural Society (VoL 10,1850). Based on labour at $ 2 per day, the 
cost per acre by the hand method, with an average yield of 16 bushels per 
acre, w^oiild have been approximately $ r.6o 75 years ago as against $ X.23 
with the binder. But to-day tu^o men (one shocking) with three or four 
horses will cut, bind and shock about eight times as much wheat as two men 
cutting with a cradle and binding by hand. Taking wheat prices and labour 
prices into consideration, the cost of harvesting in recent years has repre¬ 
sented about one eleventh of the selling price of the crop, whereas in 1830, 
when hand methods were used, the cost of harvesting represented less than 
one thirtieth of the selling price. 

Stacking. — Six acres per day for two men and one team appears to be 
a fair day*s work in stacking wheat under most eastern conditions, whereas 
in the western sections, where the more efficient methods are employed^ 
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8 acres per day for two men and two horses and lo acres per day for two men 
and four horsds would apijear to be a fair average. Based on these %ires 
the cost of stacking per acre for man and horse-labour would be as shown 
in Table III. 

Table III. — Lctbouv cost p^r neve and pey bushel op stacking wheal 
with nuin-labour at% 2 and horse-labour at 8 1.20 per day of to hours. 

' Acies j Labour cost per acre Cost 

I ; _ __ I per busliel 

Operation — No. of horses i covered . .. I i bushel 

per day ! Man , Horse ' Tc)tal , S'ield) 


1 man pitcliinsj and i loading , ; j ; j 

(I wagon) 3 .' 6 j $o.66*/a 'i $0,40 1 $ 1.06 V 2 ! lo.oOVa 

z men pitching (i ivagon) a . • ^ I ^*5® ' 

z men pitching (3 wagons) 4. . i 10 j 0.40 i 0.48 0.88 1 0.051/3 


TABI.E5 IV. — Cos( of harvesting an acre of wheat with headen of various sizes 
and different size crews^ with man-labo^tr at $ 2 and iwrse-lahour at 
1 1.20 per day nfio^Iioars, 


, . Daily cost of operating the outfit 

1 Cost 

1 Cost per bushel 

Size of header and crew ! j 


I Intesest, 

Based 

[ Based 

' Total ‘ “““ i 

I Horse 

depreciation 

per acre 

on IX 

1 on 30 

labour 1 

labour 

and repairs 


bushel 

bushel 



on headers 


1 yield 

j yield 

i ‘ ; 

{ 1 

12-foot, with 5 men and 10 * j 



1 

I 

i 


! 

i 

horses (i).1 ! S 25.40!$ 10.00! 

$ I2.00i(a) $ 3.40! 

!$ 1.06 

$ 0.07 

— 

i_ 3 -foot, with 6 men aud 14 j i 

. 





horses {3) . 32.2oj» 12.00I 

» 16.80! 

(a) » 3.40 

» T.34 


$0,045 

14-foot, with 6 men and 12 1 I 



! 



horses (i).| » 29.75!» 12.00 

» 14,40 

(5) » 3-55 

D 1,06 

» 0.07 


X4-foot, with 8 men and 16 




j 


horses (6).1 » 3S.55j» 16.00 

! 1 

» 19.20 (3) » 3.35 

» 1.38 


» 0.046 


(i) Crew made np as foHows: i driver and 6 horses with header; two header wagons with 
2 drivers and 4 horses; i man loading wagon and i man on stack. 

(3) Based on annual duty of 300 acres and 34 acres per day. 

(s) Crew made up as follows: i driver and 8 horses with header; 3 wagons with 3 drivers 
and d horses; i loader and i man on stack. 

(4) Crew made up as follows: i driver mid 6 horses on header; 3 wagons with 3 drivers 
and 6 horses; i loader and i man on stack. 

- is) l^sed m annual duty of 430 acres and 38 acres per day* 

(d) Crew made up as follows: i driver and 8 horses on header; 4 wagons with 4 drivers 
and 8 hemses; i loader and 2 men at stack. 


Tile €^t of atackiBg is little if toy greater tlmn the eo$t of hauling from 
shoek to the separator when thrashing. Having the grain in stocks e:ii- 
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peditesthra»iiiiig somewhat and at the same time reduces the number of 
men and horses required. 

Headers. — Thousands of acres of wheat are harvested annually by 
means of the header in the Pacific Coast States and in the Middle West. The 
sizes of headers most commonly used are 12 and 14 feet. A six-horse team 
is found most commonly on the twelve-foot machine, although eight horses 
are sometimes employed where the grain is particularly heavy or where the 
land is in such condition as to make a very heavy draft. On the fourteen- 
foot machine eight horses are used most frequently. The approximate 
cost of harvesting an acre of wheat with twelve and fourteen-foot headers, 
with two common-size crews each is given in Table IV. 

Table IV shows that there is generally a saving in harvesting with a 
header when the cost of shocking and stacking, or hauling to the separator 
is considered. 

Combines. — By far the cheapest method of harvesting and threshing 
wheat practised in tliis country at present is by means of the combined har¬ 
vester, a machine that cuts the heads from the wheat and thrashes them at 
the same operation. 

The use of this outfit has been limited to certain sections where the 
grain ripens on the vStalk. 

" Combines as they are commonly called in the sections where they 
are used, vary considerably in size and weight according to the type and 
make. The amount of work done per day with the different sized outfits 
is shown in Table V. 


Table V. — Acres cut and bmhel^ threshed by different sized combines 
in a 10 hour day (65 reports). 


Width of combines and horses used 

Acres per lo-hour dajr 

Bhsheis 
thrashed 
per day 
(30 bushel 
yield) 

Usual 
number 
oi men 
in crew 

Per 

combine 

Per 

horse 

Per foot 
of cut 

7 feet, 8 horses. 

12.4 

1-55 

1.77 

372 

2 

9 feet, 10 borses. 

13-6 

1.36 


1 408 

2 

12 feet, 22 horses 

19.9 

0.90 

1.66 

597 

4 or 5 

14 feet, 24 horses . . , , 

20.6 

0.86 

1.47 

618 

5 

t 6 feet. 28 horses. 

27.0 i 

i 0.96 

1.69 1 

1 810 

5 

18 feet, 30. horses. 

310 

; 1.03 

1.72 

: 930 

1 5 

20 feet, 30 horses. 

34 -<^ 

i 1.13 

1.70 

i 1020 

5 or 6 

24 feet, 36 horses ...... 

42.0 

i 

L 75 

j 1260 

3 or 6 


There is considerable irregularity in the number of acres cut per day by 
the different sized outfits, due probably to the small number averaged 
in most of the groups. 

Depreciation, interest on investment, repairs, and operating expenses 
of these outfits are shown in Table VI and VII. 
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Table VI. — Overhead expenses per year, per day, per acre and per bushel ; 
average cost and estimated life of, and acres cut annually by di^erent sized 
combines (65 reports ). 


a 

"S 

Average annual overhead expenses 
on combines 


L'otal per 


A vex age 

byStim- 

Average 

acres 

*s 

i 

Total 

Depre¬ 

dation 

1 

Interest 

on 

investment 
at 6 % 

Repairs 

Day 

Acre 

Bushel 

(30 

bushel 

yield) 

cos 

Ufe 

in years 

cut 

annually 
to date 

feet 

$ 

! « 

j 


$ 

$ 

$ 

$ 

$ 



7 

172.49 

j 106.49 

33.00 

33.00 

9.10 

0.734 

0.0244 

1100 

10,33 

235 

0 

184.04 

j 112.04 

36.00 

36.00 

: 9.30 

0.684 

0.0228 

1200 

10.71 

269 

12 

233.36 

115-41 

. 50.55 

67.40 

: 8.95 

0.450 

0.0150 

1685 

14.60 

519 

14 

i 233.31 

i 114.59 

50.8S 

67.84 

j 9.73 

0.472 

0.0157 

1696 

14.80 

494 

16 

j 209.05 

, 87.95 

1 51.90 

69.20 

i 6.58 

0.244 

o.ooSi 

1730 

19.67 

858 

18 

! 269.37 

127.06 

60,99 I 

81.32 

8.35 

0.269 

0.0090 

2033 

16.00 

1000 

2a 

I 310.05 

146.25 

' 70.20 

93 - 6 o 

i 7.93 

0.233 

0.0078 

2340 

16,00 

1330 

24 

j 425.00 

1 250.00 

: 75-00 i 

1 100.00 

i 

1 8.92 

0.213 

0.0071 

2500 

10.00 

2000 


Table VII. — Labour costs per day, per acre and per bushel for different sized 
combines and crews, man-labour being considered as worth $*2 and horse- 
labour $ 1.20 per day of 10 hours (65 reports). 


Labout cost pfir day i Labour cost per acre j 


Width of cut and crews most 
commonly used with each outfit 


Total 

Man 

labour 

Horse | . 

labour j 

Man 

labour 

Horse 

labour 

jL omi man ana 
horse labour 
cost per bushel 

7 feet 2 men, 8 horses. • 

$ 

13.60 

m 

4.00 

9.50 i l.IO 

0.32 

0.78 

0.0365 

9 feet; 2 men, 10 horses. • 


16.00 

4.00 

12.00 1 I.lS 

0.30 

0.88 

0.0392 

12 feet; 4 men, 22 horses. • 


34-40 

8.00 

26.40! r.73 

0.40 

1-33 

0.0576 

14 feet; 5 men, 24 horses, . 


3B-80 

10.00 ' 

28.80 1 

1.88 

0.48 

1.40 

0.0628 

16 feet; 5 men, 28 horses. , 


43.60 j 

10.00 j 

33.60 1.61 

0.37 

1.24 

0,0538 

18 feet; 5 men, 30 horses. . 

>> 

46.00 

10.00 ' 

36.00 

1.48 

0.32 

1.16 

0.0495 

20 feet; 5 mefe, 30 horses. - 


46.00 ! 

10.00 1 

36.00 1.35 

0.29 

1,06 

0.0451 

24 feet; 6 men, 36 horses, . 

i » 

I 

55-20 

12.00 i 

_i 

43.20 1.32 

0.29 

1.03 

. 0.0438 

!_ _ • _ 


prom these figures it appears that the total cost of cutting and 
threshing a bushel of grain with a combine varies from about 5.1 cents per 
bushel for the large outfits to a fraction under 8 cents for the r4-foot size. 
Six cents per bushelis^ probably a fair general average cost, representing 
one-third and one-fourth of the cost in sections where the wheat is cut and 
thrashed-at two separate operations with a consequeijt increase in man and 
horse-labour. At present most combines are still drawn by horses, although 
auxiliary gasoline engines are frequently used to operate the mechanism, the 
horses merely moving the outj&t, , Modem combines are e^qjressly designed, 
and built for the complete operation of cutting and . thrashing t^he grain 
and gasoline engines, either in form of tractors or mounted on the combines 
themselves as single units. ’ 7 ' - / 

imt'i 
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813 - A Farm Aeoounting and Statistics Bureau for British Columbia, Canada. - 

Tweddle, a B. (Sin lislid.in),in The A p-iciiliural Journal ot i)\& Depa/tmcni ofAq/iciUiure 
of Vidonn, B. C., Vdl. No. 10, pp. itj; VictorL), B C, December, 1917 

TheDepartmentof Agriculture of British Columbia, following the ex¬ 
ample of the Ontario Agricultural College at Guelph, has instituted a Farm 
Accounting Statistics Bureau for the study of Farm Management, in consi¬ 
deration of the beneficial results similar work has been obtaining in the Unit¬ 
ed States, which proved to be useful not only to farmers themselves but to 
legislators and colleges as well. It is not intended, nor is it possible at this 
time, to include all the farmers in the Province, but a limited number will 
be asked to cooperate with the Department of Agriculture. The necessary 
diaries and forms will be delivered free of charge to those farmersexpressing 
a willingness to cooperate. In these diaries the farmers will be required to 
record daily operations and transactions along the lines shown in accom¬ 
panying forms, which, in brief, relate to crop yields and sales, feed and sup¬ 
plies, fertilizers, live-stock sales and purchases, by-products sales and re¬ 
ceipts, expenses of various kinds, capital investment and depreciation, etc. 
The forms will be distributed merely for the purpose of a guide to the 
farmers in making entries in the diaries. 

The work does not require the knowledge of book-keeping, the farmers 
being asked to give the simple facts in the diaries. At the end of the twelve 
months these diaries will be collected by the Department of AgricuHure 
where the data will be compiled. 

Such work need not interfere with regular daily duties on the farm, aad 
on the other hand will provide profitable employmentTor the members of 
the families for the entire year. All diaries and records Will be numbered 
^ and so dealt with tliroughout that during compilation no names will 
be disclosed to the public, or any member of the Government except the 
ofiicialinchargeof the work. Not under any circumstances will the in¬ 
formation received by the Department of Agriculture be allowed to be used 
for any piupose relating to taxation in any form. 

Immediately the information has been compiled the diaries will be re¬ 
turned to the farmers, along with a copy of the compiled statements, which 
may be used for their future reference and guidance. 


AGRICUI/TURAD INDUSTRIES. 


814. - The Cream of TartarinPiastei 6 dVmes.~BoRUTRAEGER,A.:i. Plastered wints and 
the (Italiaii) Official Method for Estimating the Cream of Tartar and the PTee Tartaric 
Acid, in Le StarAoni sperimentaU Vol. E, Pt. 11-12, pp. 576 - 59 o> Biblio¬ 

graphy of 23 Publications. Modena, 1917. ~ II. On the Yield in Tartrate of Wines 
Plastered during W^’inter, Ibici, pp. 610-612, Bibliography of 19 Publications. 

. I, — After having given an historical review of the question, quoting ti\e 
chief w'ork done on the subject since Pasteur, the author describes Ms own 
experiments on plastered wines. He has found that ilie actual yield in 
cream of tartar during the winter did not agree with the yield calculated 
by deducting the result obtained in the followirg spring (March, IQ17) from 
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the result of the estimation of the bitartrate obtained by the alcohol-ether 
method carried out in autumn (November, 1916). Xhe actual yield found 
was higher than that calculated by difference. 

n.—Wines made from well ripened, white Vesuvius Catalanesca grapes 
and plastered on pressing pve a higher yield of cream of tartar (1.25 
1,50, 2.10 times) than that given by control wines made at the same time 
with similar grapes, but not plastered. For the 1913 wines the results 
were : — natural, i.oo %; plastered, 1.26 %; another wine plastered more 
than the pre\dous one, 1.53 % ; and for the 1916 wines : — natural, 0.77 % ; 
plastered, 1.63 %. 

815 - The Balance of Some Constituents of the Sugar Beet During the Manufacture of 

Sugar, — Saillard, Hmile, in Comptes rendus des Seances de rAcademic des Sciences, 
Vol. CnXVI,No. 17, pp. 697-699. Paris, April 29,1918. 

On account of the increased price of certain constituents of the sugar 
beet, especially potassium and nitrogen, the author thought it might 
prove useful to study these constituents during the process of sugar-making. 
He gives the results of his investigations as the averages of numerous 
analyses made during about 15 years, and draws from them the following 
conclusions. 

Nitrogen, — The nitrogen from the diffusion pulp and carbonated 
cake may be recovered, but that which is given off as ammonia during the 
heating of the juice, syrup and cooked mass, which are alkaline, is lost in 
the condensation waters or the condenser; this represents about 17 % of 
the total nitrogen. 

At the present time almost all the molasses from sugar factories are 
used for the manufacture of alcohol and brines (the remainder is used for 
molasses feeds). The nitrogen they contain, representing about 30 % of 
that of the beet, is lost during the burning of the residue. 

About 50 % of the total nitrogen of the beet is, therefore, lost. This 
loss is eqmvalent to 2.2 lb. of nitrogen per metric ton of roots, or about 
£ 2.10 per acre. 

Potassium and sqdxum. — These are contained almost entirely in 
the molasses and brine. Nevertheless some loss occurs during the burning 
of the residue. 

Phosphoric acid. — This remains chiefly in the carbonated 
cake. 

It is seen that as the beet is converted into molasses, then into resi¬ 
due and brine; the quantity of nitrogen per 100 of potassium decreases. 
For 100 parts of potassium, the beet contains about 75 of nitrogen; molasses 
32, distillation residue a little less than 32. 

It was once proposed to absorb the ammonia given off by the heated 
juices with stdphtuic acid; at the present price of nitrogen (45. gi. as com¬ 
pared to IX % d. to 15 . I before‘the war) this proposal would be more 
valuable. The loss of nitrogen during theJ burning of the residue deserves 
attention for the same reason. 
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8 i6 - Estimation of the Water Content of Products of the Sugar Industry by the Distil¬ 
lation Method.— T. VON DER, Kvtjffman, M, diid I^EisiRA, F. (Pr<xlstation 
voor de Java-Suikerindiistrie), in de SulhoilndusUie In Xedcdandsch-lndte^ 

No. 32 , pp. 951-962 4 - 6 Tables + i Soerabaja, May, 1917. 

Apart from JOSSE’S well-known method for determining the water 
content, and consequent^ also that in dr\ matter, in agriciiltin'al commer¬ 
cial products, there is another, less exact but more rapid, which has been 
applied in the analysis of matters differing widel}^ one from the other. This 
method consists in the distillation of the matter to be onalysed in the pre¬ 
sence of a liquid insoluble in water, such as benzene, toluene, xylene, amyl 
acetate, paraffin, elc. The steam, carried over with the other vapours is 
condensed in a eudiometer, thus allowing the water content of the product 
analysed to be determined immediately. Gogeea applied this method to 
the analysis of products of the sugar industry in 1915 {Centralhlatt fUr die 
Z looker industries p. 228,1915). 

The work on this subject is first remewed, including that of Hoff¬ 
man, the first to appl3" the method ; Gray, who applied it to the analj’^sis 
of birlter and other foodstuffs, using as insoluble liquid* acetate, valerian¬ 
ate or amyl bul3’rate; ]Marcussox (fat, mineral oils, soap and resins) ; 
Thorner (butter, margarine, meat, milk, vegetables, bread, flour) ; Grafb 
and ScHtVAEBE, ]Mai and RhEinbErger who used paraffin for fibrous 
matter and cheeses; Fabris, with essence of turpentine, for hoiie3’; 
Gadteer, with benzene, for cheese, w^ite of egg, etc.; :\Iichee, who 
made a close study of the method and found that the best results were 
obtained with a mixture of toluene and X3iene as an insoluble liquid. 

The authors studied at the Experiment Station of Java the applica¬ 
tion of this method to the products of the sugar industry and compared 
their results with those obtained b3" JossE’s method. The3’^ concluded 
that: — 

1) With henzem distillation is too slow, and necessitates the use of 
too large a quantity of distilled liquid, which remains cloudy; this justifies 
the opinion of Michee who recommended the use of an insoluble liquid 
lighter than water and with a higher boiling point. 

2) Parajftn can hadly be recommended because it causes reactions 
and then show^^- too high a water content. 

3) Toluene gives good results, though it is still necessary to collect 
excessive quantities of the distilled liquid. 

4) Xylene is the best liquid; it allows an easy and rapid distillation, 
and relatively small quantities may be used. According to the axtthor, the 
mixture of xylene and toluene advised by Michel is not appreciably 
superior to X3dene used alone. 

Various anai37ses of molasses made with the use of xylene gave results 
agreeing with those of other methods so long as certain precautions were 
taken and corrections made: — 1) Readings from the eudiometer a quarter 
of an hour and an hour after distillation (the average value between the 
two readings alw^ays corresponds best to that obtained by other methods) ; 
2) correction of errors caused b3" the meniscus of the eudioftieter. 

[ml 



894 BRE\D-MAJs:I^’a - variox:s inb. depending on plant products 

The authors do not consider it advisable Lo adopt this method generally 
for the analysis of products of the sugar industiy. but it gives practical results 
of sufficient exactitude to be applied now and again, on account of its rap¬ 
idity, in laboratories where numerous determinations of water content 
have to be made. 

817 - Bacterial Deterioration of Bread in ^ome. — pbrotti, r and Comandtjcci, j., 

in AHi della Reale Accademia dei Ltncei, 5th. Ssrio'^, RendiconUy Classe di Sdense Ftsiche, 
Matemaiiche e Naturah, Vol. XNVII, Pt 7, PP- 358-261. Rome, Apnl 7, 1918 

In the spring of 1917 a ropiness was observed in the bread of some baker¬ 
ies in Rome which was attributed by the authors to a form resembling Ba¬ 
cillus mssentericus Fliigge, perhaps identical with VoGEL's<B^^dm^^^m 

mesentmoum , and differing slightly from FIIhrmann’s Bacterium pams. 
The chief condition under which this deterioration occurs is the chemical 
composition of the flour. The agent, at least in the case studied by the 
author, is infected yeast. To avoid the injuiy^it is necessary to disinfect 
the vessels and the rooms in which infection has occurred, use controlled, 
well-prepared yeast, and keep the bread at a rather low temperature. 

With reference to another deterioration of bread caused by Oospora va- 
riabilis and studied by one of them (i), the authors note that the organ¬ 
ism survives baking much more frequently than had been supposed, and 
that this must be borne in mind, not only to obtain good bread, but also to 
prevent the spread of organisms of infectious diseases. 

♦ 

818-The Agen Plums and Prunes, — carles, P., in Cowries rendus des SMnccs de V Acadimie 
Aqriciilture de France, Vol. IV, No. 13, pp. 429-432. Paris, April 10, 1918 
The author (fellow of the Faculty- of Medicine and Pharmacy of Bor¬ 
deaux) summarises a pamphlet published by him under the title of ** The 
Agen Plum and Prunes In the preparation of the Agen prune there are 
four chief points for the biologist to consider : — i) the destruction of the 
relative tartness of the ripe fniii ; 2) its desiccation; 3) elimination of moulds; 
4) constant preservation of its normal water content.* 

isi. Phase. — The action is exclusively chemical or, more correctly, bio¬ 
logical. The agent is an oxydase which, when helped by gentle heat and a 
moisture-saturated environment, quickh" destroys the tannic matter 
ferrous salts, etc., and changes the fruit juice into a very delicately 
fla voured and sweet juice, 

of the juice into a true syrup by the elimination of its excessive water. To 
do this the temperature is gradually and regularly raised while a drying 
air current is set in motion. The process must be stopped at the moment 
when the remainuig sugar transforms this intracellular juice into an 
ordinary preserving agent, an auto-antiseptic. The prune is ready when 
the natural moistrre is thus reduced to 30 %. 

^rd. Phase. — These are various methods of eliminating moulds and 
the author discusses their scientific side. 

(i) See R Sept., 1017, No. 852. <Ed.) 

[SK-SIS] 
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4tk Phase, — Dryness must be avoided. When, to eliminate the dan¬ 
ger from moulds, the 30 % moisture content is by chance allowed to fall 
too low the sugar of the normal syrup crystallises on the surface. The 
fruit turns first grey, then white, like figs, and loses its plasticity, delicate 
flavour and 50 % of its commercial value. If the sterilised prune with its 
normal water content is placed where the water cannot evaporate, it will 
keep its qualities indefinitely. It is yet better to pass a well-adjusted sup¬ 
ply of hot steam into a store where evaporation is very slow ; by this means 
the moisture equilibrium is re-estabHshed and the prune assumes the black 
■colour characteristic of its normal water content. 

Producers, buyers and exporters should give greater attention to select¬ 
ing varieties instead of sacrificing all else for the weight of the fruit. Weight 
is far from being a definite proof of the excellent quality of certain plums 
with small, light yellow stones and greenish-yellow flesh of average volume. 
The smell of thes e varieties is so pervasive, yet so delicate, that when 
the fruit is eaten the smell spreads dl around. 

S19 - The Pasteurization of Sour,Farm-skimmedCreamfor Buttermaking. —Hunzieer, 

0. F., Spi'I'Zer, Mills, H. C. and Switzer, H. B., in Pwduc University^ A^riciiliural 

Expmment Station, Bulletin No 208, Vol. XX, pp. 76, 54 Tables. I<afayttte, Ind., 

September, 1917 _ 

The purpose of the experiments recorded in this bulletin was: — 

1) To determine the effect of pasteurization of sour, farm separator 
cream on the flavour, keeping quality and market value of butter. 

2) To study the effect of different processes of pasteurization on the 
bacterial count of cream and butter and on the flavour and keeping quality 
of butter, 

3) To study the effect of pasteurization on the chemical properties 
of fresh and stored butter.. 

4. To determine the causes undertaking the changes of the flavour 
of raw and pasteurized cream butter in storage. 

The results are summarized as follows 

Fresh butter made from sour cream pasteurized at I45<^ F. and held for 
20 minutes, scored 2.9 points higher than fresh butter made from raw sour 
cream. Fresh butter made from sour cream pasteurized at 165® F. flash and 
at 1850 F. flash respectively, see red practically the same as fresh butter 
made from raw sour cream. 

After 30 days cold storage, the butter madefrom sour cream pasteuriz¬ 
ed at I45<> F. holding, and 165^^ F. and 185° F. flash process, scored 3.9 
points, 2.0 points and 2.4 points higher, respectively, than the butter made 
from raw sour cream. 

After 90 days storage, the pasteurized cream butter scored 4.5 points, 
‘2.9 points and 3,2 points, respectively, higher than butter made from raw 
cream. 

On the basis of a difference of two cents between extras and firsts, and 
two cents between firsts and seconds, and assuming that extras are worth 
30 cents, the holding process butter would sell at 1.6 cents. 1.7 cents, 1.7 
cents and 2.0 cents higher when fresh and when 30,60 and 90 days old,res*^ 
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pectively, than the raw cream butter. On the same basis, butter from the 
flash process at 1830F. would sell at 0.2 cent, 0.9 cent, i,i cents and 1.3 
cents higher when fresh and when 30, 60 and 90 days old, respectively, 
than raw cream butter. 

The holding process at 1450 P. for 20 minutes proved more effcient in 
its germ killing eflect than either of the two flash processes, averaging a 
germ killing efficiency of over 99.9 per cent. The flash i:>rocess at 1850F. 
showed a slightly lower germ killing efficiency than the holding process, and 
the 1650F. flash process had a germ killing efficiency of not more than 90 
per cent. The minimum temperature and time at which the holding pro¬ 
cess insures-maximum germ killing efficiency and keeping quality is 1450 
F. for 20 minutes. Nothing is pined by longer expovsure to 1450F.; in 
fact, excessive exposure is undesirable, because it tends to give the butter 
a mealy body. 

The butter made from cream pasteurized at 185^ P. flash showed the 
best keeping quality. This is probably dtie to its power, not only to destroy 
germs, but also to inhibit the action of enz3?ines. 

The 185^ F. flash process proved unsuitable for pasteurization of sour 
cream, causing the butler to have a distinctly oily flavor. This appears to 
be due to the combined action of high heat and high acid. In the case of 
sweet cream or som cream in which the acid has been properly reduced by 
neutralization before pasteurization this oily flavor is much less pronounced. 

The germ killing efficiency of pasteurization in summer is greater and 
the keeping quality of such butter is better than that of winter cream and 
butter showing that winter cream contains more resistant and undesirable 
ferments than summer cream. 

The quality and sweetness of cream affect both raw and pasteurized 
cream butter, but pasteurization is capable of producing marked improve¬ 
ment in the quality of butter even from inferior cream. ‘ 

In order to reap the full benefit of pasteurization, cream and butter 
must be guarded against re-contamination after pasteurization. An unclean 
vat may reduce the efficiency of pasteurization 50 per cent. Pure air, sani¬ 
tary condition of sewers, freedom of the factory from flies, cleanliness of 
vats, pipes, conduits, coolers and churns, purity of starter and wash water, 
and the sanitary condition of the packing equipment are all essential in 
safeguarding the benefits of pasteurization. 

When cream is put in proper condition for pasteurization, and other 
conditions are as they should be, there is no danger of excessive loss of fat 
in the buttermilk from pasteurized cream. Pasteurization of mixed sweet 
and sour cream without giving the acid in the sour cream time to act norm¬ 
ally on the curd in the sweet cream, pasteurization, of excessively thin 
sour cream, the churning at too high temperatures or not holding the cream 
long enough at the churning temperature, and the overcrowding of the churn, 
are bound to reduce the exhaustiveness of the churning and to cause heavy 
loss of fat in the buttermilk. 

Pasteurization does not materially effect the chemical composition of 
butter. It has a tendency, however, to lower slightly the per cent moisture 
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curd and acid in butter. During storage, the per cent, lactose in butter de¬ 
creases and the acidity increases. These changes are greater in raw cream 
butter than in pasteurized cream butter. The increase in acidity is not 
proportionate to the decrease in lactose. The fat constants in butter in 
storage undergo but very slight changes. These changes are greater in 
raw cream butter than in pasteurized cream butter, but they are too far 
within the limits of experimental error to permit of serious comparison. 
The fat constants in butter fat held at room temperature for ii months 
showed slightly greater changes, but even these changes were in no way com¬ 
mensurate with the intense deterioration of the flavour of the fat. These 
results suggest the probability that some of the flavour defects in storage 
butter may be due, at least in part, to hydrolysis or oxidation of some of 
the fats and that very slight changes in the fat constants may create most 
intense depreciation in the flavour of butter fat and butter. 

All butter held in cold storage showed an increase of cleavage products 
of the proteins as determined by proteins not precipitated by bromine,” 
copper sulphate, phosphotungstic and tannic acid. This increase in pro¬ 
tein decomposition was much more rapid after butter had been trans¬ 
ferred from cold storage to room temperature. The protein decomposition 
was greatest in the raw cream butter and least in the butter made from cream 
pasteurized at iSs^^F. flash process, showing that this process proved most 
efficient in retarding protein hydrolysis, probably due to its power to des¬ 
troy the activity of enzymes contained in cream. Protein hydrolysis in 
butter may be brought about by such agents as ferments, both micro¬ 
organisms and enzymes, acids, salts and metals through catalytic action. 
Cream of poor quality and old cream furnish favourable conditions for 
rapid protein hydrolysis in butter. Protein hydrolysis plays a prominent 
part in the deterioration of butter in storage. It can be minimized by improv¬ 
ing the quality of the cream, proper pasteurization, reduction of acidity, 
discarding of rusty cans, protection of cream and butter against contamina¬ 
tion with metals and rnetallic salts, sanitary equipment, thorough washing 
of the butter, proper treatment of liners and wrappers, cleanliness of pack¬ 
ing and printing equipment and guarding butter against exposure to high 
temperatures in storage and in transit. 

£ 

830 - A Substitute for Rennet Extracted from the Berries of Solaaam eleagitifo- 

lium, — See No. 745 of this Review. 
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general 821 -Sooty Moulds of Southern France.— arnaud, g., in the Buiuim da u Socuu d& 

Paiholo^ic ve^eifllt de France, Vol. IV, Part 2, p. 95. Paris, 1917. 

The author gives .the results of his observations on sooty moulds collect¬ 
ed by M.-]\Iazade at Mougiiis (Alpes Maritimes), etc., in March, 1915. 

On branches of olive attacked by Lecanium oleae were perithecia of 
Capnodium meridiomle, already reported on various plants. 

Branches of fig heavily attacked by Ceroplastes rmci were covered 
with numerous perithecia of Ceratocarpia Cactorum ; the same fungus was 
also very abundant on the branches and less commonly on the leaves of the 
orange tree. The latter plant was chiefly attacked by 'Lecanium kesperi- 
dum with a few Pulvinaria camllicok. Up to the present the fungus had 
never been reported on the leaves. 

The perithecia of the two species in question were often accompanied by 
the pycnidia and elongated spermagonia found in the majority of the sooty 
moiflds. 

This information shows that the sooty mould fungi are not in close re¬ 
lation with any particular species of plant or honeydew-producing insect. 

MEANS 822 - Simple Solutions of Copper Sulphate against Vine Mildew. — Camk^edon 
ofprevenhon d’Albaretto, E, in Amtali della R. Acoadimia d\Ai^ric()lH{rtt di Turino, Vo!. XE 
ANDQONiROL (i9i7)j pp. I3’i9. Turin, 1918. 

At ]^onzano Monferrato (province of Alexandria) the author carried 
out sprajing experiments to compare the action and efficiency of Bordeaux 
laixture containing i % copper sulphate and i % lime with those of a 
simple solution of copper sulphate containing 250 gm. of sulphate per 
hectolitre of water and made adhesive by the addition of 500 gm. of dex¬ 
trin previoudy dissolved in hot water. The results *5howed that simple 
2-5 Voo solutions of copper sulphate are more efficient and act more rapidly 
than those of Bordeaux mixture. Nevertheless, even when dextrin is 
added to these simple solutions to make them more adhesive and to 
increase the duration of their action, this action decreases rapidly and a 
few days after spraying the vines have as low a resistance to adverse con¬ 
ditions and attacks of mildew as those treated with ordinary Bordiaux 
mixture. 

'[s*#.***] 
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Simple 2 solutions can, therefore, be used as a rapid cure, but 
Bordeaux mixtures containing i % copper sulphate and i lime have 
a more lasting and more certain preventative action. 

From these results the author deducts the following practical rules;— 

Simple solutions are not to be recommended in the ordinary control 
of mildew because of the short duration of their action, which though 
very effective immediately after spraying, weakens rapidly and disappears 
in a few days, leaving the vines unprotected. They should only be used 
in exceptional cases, especially for treating large vine-growing areas when 
mildew appears suddenly and labour is lacking, as they rapidly check the 
attack. Once infection has been stopped by easy and economical spraying 
with a simple solution there is ample time to spray again with Bordeaux 
mixture, the application of V7hich is slower and more expensive, the cura¬ 
tive action slower, but more lasting and capable of protecting the vine 
against subsequent attacks of the disease. 

823 - Patents for the Control of Diseases and Pests of'?Plants. — See Ko. Sog of 

til’s Review. 

824 — Diseases and Pests of Sorghum in Kansas, U. S. A. — SeefNo. 760 of this 
' Review. 

825 - Diseases of Parsnips in England. — Cotiun, a. Royal Boianu Gauiens. Kew, 

Bnllain 0/ M is cd Inn eons JnfoimaUon, No. i, pp. 8-21 -4-2 Fags -f 2 F’ate'^. Eonclon, ior3. 

The attention of the Board of Agriculture and Fisheries was recently 
drawn to a disease of the roots of parsnips (Pastinaca satim = Pmceda- 
num sativum) well known to English farmers as ‘^parsnip cankeror 
“ parsnip rust This disease does not appear to have ^een studied hitherto. 

The very serious loss in roots, especially in Worcestershire, and also 
in Gloucestershire and Somersetshire, lead to a careful investigation. Two 
visits were paid to the district most affected {that of Evesham, Worces¬ 
tershire). Besides field observations, experiments were made.at Kew 
with diseased roots and infected soil from Evesham and Somersetshire. 
At the same time certain secondary diseases of the parsnip were noted, 
three of which are new for Great Britain, and one of which appears cap¬ 
able of causing serious damage. 

Parsnip canker, i. e., the decay of the upper part of the roots during 
late summer and autumn, is caused by a physiolopcal phenomenon which 
cracks the outer skin, and not by invasion by a parasitic fungus,’ The 
cracks occur during growth, especially when heavy rain follows a period of 
drought; the parts attacked are the periderm and the outer layers of the 
cortex. The cracks, mainly horizontal round the upper part of the root 
but also vertical, are from ^ to 2 inches long, and expose the cortex. The 
resulting canker or decay is caused by the inability of the root to form a 
layer of wound cork. Although the outer cortical cells exposed to the air 
suberise and there are but few cell divisions, no definite phellogen is formed ^ 
and the cracks ate not protected as in the case of other fleshy roots. 
The protection is insufficient to keep out micro-organisms, which, probably 
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enter by the inter-cellnlax spaces and cracks caused by drying and destroy 
the tissues of the root more or less rapidly. Although canker is more serious 
in some districts than others, it seems to occtrr everywhere as a result of 
the cracking of the root-skin. No specific microrganism has been isolated' 
in connection with this decay. 

With respect to the conditions causing the formation of cracks, in¬ 
vestigations show that while these cracks are due to an unequal rate of 
growth of the tissues—the inner tissues growing more rapidly than the 
outer ones—and are largely influenced by weather conditions, their 
formation may be favoured by certain methods of culture, chiefly over¬ 
manuring, neglect of liming and early sowing, which causes premature 
ripening. The variety of parsnip grown may also be responsible for the 
appearance of the disease, a high qualit3" parsnip with bulky top, abundant 
flesh, and small core being very largel}- grown in the worst infected 
areas. 

As preventative treatment it is advisable: — i) to avoid growing par¬ 
snips in too rich a soil, 2) to sow late, 3) not to neglect liming, 4) to apply 
potash and salt to the soil to retard ripening, 5) to adopt a suitable rotation, 
never growing parsnips two or three consecutive years on the same land. 

Besides canker, parsnips are attacked b^^ the following diseases: — 

1) Eyysiphe'^Polygoni D. C., a fungus occuring in large numbers in 
market gardens round Evesham and Wisbech, and elsewhere ; the attack 
is not sufficiently severe to call for special treatment. 

2) Phyllachora Pastinacae Rostr. ; a species new to Britain; the 
conidial form {Cylindrosporium Pastinacae Eiud.) attacked very severely 
the foliage of a certain number of parsnips in a market garden at Mickleton 
(Glos.). Although neither the ascigerous nor conidial stage of Phyll, 
Pastinacae had been previously reported in the country, there is little 
doubt that it occurs frequently but has been overlooked. It is also probable 
that Phyll. Pastinacae is synonymous with Phyll, Heraclei, a fungus not 
uncommon in England on cow parsnip, Heracleum Sphondylium, There 
is no doubt that the parasite passed from the wild to the cultivated plant. 

3) Ramularia Pastinacae Bubdk, new to Great Britain, found on 
parsnip leaves generall3’' in Worcestershire, but also in Gloucestershire 
and Cambridgeshire. It is probabty spread widely over England, but 
has been overlooked. In crowded gardens and allotments the fungus 
weakened the plants considerably, but in the open fields the damage was 
insignificant. 

4) Cercosporella Pastinacae Karst., new to Great Britain; found 
on parsnip leaves closely associated with Ramularia Pastinacae, but much 
less common than this fungus, 

5) Plasmopara nivea Schroet., a species observed in large, numbers 
on parsnip leaves near Wisbech at the end of September, 1917. In Oc¬ 
tober it was found on material from Ashford and Haslemere, and later 
signs of its presence were noted in several other localities. In a garden 
neat Wisbech where parsnips were grown between trees a considerable 
amount of the foliage was destroyed by this fungus. 

IBM} 
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826 - The Control of a Disease of the Japanese Medlar causjd Fusicladium 

pirinutn var Erioboiryae (i). — savastano, e., in the R, staztone dt Aim- 

micoltufa e FfutiicoUura, AcifeaU, Bollettinol^o. 33, pp. 2. Acireale, 1918. * 

In 1917-18, the experiments with lime-sulphur mixture, begun in 
1916 to attempt to control the disease (called “ brusone " by the author) 
were continued. 

Summer sprayings were tried, with the object of controlling the di¬ 
sease in the branches, as well as 2 winter sprayings for the purpose of pro¬ 
tecting the medlars from the parasite. 

As the result of these experiments, the following method is advised, 
for the treatment ol the disease:— 

1) Summer spraying: in August, with 10-12 %lime-sulphur mixture, 
normal density 1.25; this spraying is only given when the disease is present 
in the branches. 

2) Winter sprayings. The first at the end of December or beginning 
or Jannar}', e,] when the disease begins to appear, and the second in Feb- 
fuary; both of 12 %, normal density. 

The spray should be applied liberally so as to wash the vegetative 
parts requiring protection against the fungus. 

827 — Larch Canker (Dasyscypha WiUkommif) in Sweden. — See No. 771 

of this Review. 

INJURIOUS INSECTS AND OTHER DOWER ANIMALS. 

828 ~ The Value of the Coleopteron Chiloeorus bipusiulaius as a Destroyer of 

Scale Insects (i). *-• Cotte, J., fa Bulletin de h SociUe dc Paiholcite reieiale tic France, 

Vol, IV, PI, 2, pp, 86-88. Paris, 1917. 

The author collected notes on the attack of the ladybird Chiloeorus bipus- 
tulatu^ L. on the scale insect Chrysomphalus dictyospermi Morg., which is 
becoming a serious pest in eastern Provence on account of the swarms in 
which it occurs. His observations do not agree with those of Trabut, 
according to whom the ladybird, in Algeria, attacks nearly all scale insects, 
especially Ceroplastes rusci L. of the fig tree, and is able to prevent Aspi- 
diotus hederae Vallot from ruining the carob crops. 

The author first observed Chiloeorus larvae and adults feeding on Chry- 
SQmpkdus dictyospermi on a mandarin tree in a garden at Nice, as well as 
on a neighbotfring orange tree. In another garden near the same species 
was found on a clump of rose-bay the leaves of which were covered with 
the scale. The research included direct observation and breeding of the 
insect. Direct obsen^ations could only be made during July and were 
frequently interrupted. During this time Chil. hipustidatus was the only 
coccinellid observed on j:he mandarin tree and continued to live on it. 
Toxopiera aurantii Fonsc. attempted to invade the bush several times; 
very small colonies of the aphid formed at the extremities of the twigs, 

(i)See R., May, 1918, No. 599. — (2) See Apr., 1915, Nos, 451 452 March, 

1916, No, 368; ie, jTme,i9i6, No. 707? Oct, 1916, No. 1140,!?. July, 1917, No.691; 
JR. Jan., IciB, No. 118. {Ed.) 
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under the very yog^ng leaves which curved round them. These small co¬ 
lonies were destroyed as soon as they appeared, not one being able to establish 
itself dn the tree under observation. The author was unable to catch the 
ladybird in the act of destroying the insect, but the relative abundance of 
Chilocoms bush and the absence of any othef coccinellid seem to 
leave no doubt that the destruction was due to this coleopteron. ' 

* If this be correct it show^ that the scale is not the food preferred by 
the ladybird, which only attacks Crysomphahis when its customary food 
is lacking. ' Nevertheless Chilocoms is not considered a large eater of aphids. 
On the other hand there were on the mandarin tree some specimens of 
Saissetia oleae Bern.Tn various stages of development, but none appeared 
to be attacked. The same thing applies to some Pseudococcus adonidum 
(T.) Westw. which the author brought into contact with the ladybird, 
which seemed to ignore them. It was also noted that Chrysomphalus 
multiplied actively on the mandarin tree and rose-bay under observation, 
especially on the bay, in spite of the many ladybirds on them? 

The author placed four specimens of Chilocoms in a large tube and 
fed then with rose-bay leaves on which were Chrysomphalus, With the 
help of a magnihdng glass it was easy to see how the ladybirds attacked 
the scale insects. They attaqjs:, the edge of the shield, break it, and 
feed on the exposed body of the female. Sometimes the Chilocorus speci¬ 
mens were not fed for two or three days. Under these conditions they 
were seen on one occasion to make vain attemps to break the edge of the 
shield of large Cerophstes sinensis Del Gttercio, which they would certainly 
not have touched had they not been starving. On the other hand, some 
'weeks later, young Ceroplastes mixed with Chrysomphalus were contin¬ 
ually left untouched in spite of their thin shields. This also happened 
in the case of young Ps. adonidum, but Asp. hederae was found to be a very 
acceptable food. 

The observations, started during the first fortnight of July, were still 
being continued during the beginning of December, when two of the lady¬ 
birds died and the appetites of the two others^ decreased considerably. 
After the end of December they only received scale insects on ivy, and died 
•in the middle of April. 

The direct observations and breeding tests therefore proved that, 
in the Nice district, Chil UpusMdus attacks Chrys, dictyospermi, which 
suffices to keep it in normal condition, but does not appear to be its normal 
food, ^ Agriculturists canndt rely on ChiPhipustulatus for the efficient con¬ 
trol of swarms of Chrys. dktyospermi 

829 -the Toxicity to inssetsot Various Organic Compounds. —See No. 774 ofthi? JRevUw, 

850 - Dysdereus seasseflatii n. sp., a Bug Observed on Cotton in Southern 
Italian SomalilancL — Bnt Guercio, G.,'in VAgnmlUm colomalc, Year ' XII, 
ist. Half-Year, No. i, pp, 5-20, 6 Figs. Florence, 1918, 

detailed morphological description of the new species Dysdefcus 
; smpdMii piemiptera Heterdptera), collected on cotton in sottthern Italian 
Som^.liknd by Dr, G. ScASSEiXATi-SioRZomNi. ' ' * ' . * 
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Up to the present there has been no precise inferiiiation as to the 
biology of the hemipteron. 

Ill some nymphs of this Dysiercus some unidentified forms of myceto- 
zoa have been found, as well as two differentbacteria not yet identified. No 
internal parasite was found in the nymphs and adults examined. 

Together with the nymphs were sent rare forms of large spiders, re¬ 
garding whose importance, according to the author, nothing definite can 
be said. 

831 - Meg^astismas da//e5^rer//,a HymenopteronLivingonthe Pistachio Tree 

and Turpentine Tree, in Sicily.— de Stepani, t., in the BoiutUno m suidi edinfor- 

mmioni dd R. Giardmo ooloninU di Palermo^ Vol. IV, Pt. 1-2, pp, 101-131 -f- Pigs. 

Palermo, 1917. 

After reviewing the various insect and arachnid pests attacking the 
pistacchio tree [Pistacia vera) and turpentine tree (P. Terebinthus, used not 
only a stock, but also for fertilising the pistachio) in Sicily, the author con¬ 
fines himself moie particularly to the chalcid Megastigmus ballestrerii Rond, 
(syn. Trogocarpus ballestrerii Rond.). 

The larva of this insect, called by the author verme dei frutti del 
•pistacchiodestro3’s the pistacchio seed. In 1916 more than 70 % of the 
fruit were lost b}^ the action of M, ballestrerii in some plantations. 

The morphology of the insect is minutely described and information 
on its biologj’’ and habits given. The author believes its natural host to 
be the turpentine tree, and that it has gradually adapted itself to the pis¬ 
tachio. 

The best method of controlling i¥. ballestrerii is to collect carefully 
and butn all infected pistachio fruit either on the plant or on the ground ; 
such fruit is easily recognisable. 

To prevent, contamination the same procedure should be applied to 
the fruit of all turpentine trees in or near pistachio plantations. As the col¬ 
lection of the small turpentine fruit from the tree and the ground would 
be very difilcUlt, the author recommends the destruction of the female in¬ 
florescences in April and May as a quicker and more certain method. 

[8S®-831] 
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Mechanical Ploughing. 

Handling of the Machines. 

BY 

A. Tarchetti 

Ensfineer in Charge cf the Mechauical Dcpayfwent 
ot the R. Stazione Spcnmcntalc di RhicoUnra oi Vcrcolh^ ltaly» 

4 t present the use of machinery for ploughing is spreading so rapidly, 
especially in France, Great Britain and Italy, that it will be necessary to 
modify the usual methods of cultivating the soil in such a way as to uti¬ 
lise the machines in the best possible manner. 

This modification is all the more necessary in Italy since the greater 
number of the machines had to be hastily — and consequently not alwaj^'s 
so carefully as was desirable — ordered from the United States, a country 
having different soil conditions and methods of cultivation, as well as of 
purchase and use of the machines. 

Unfortunately, on the contrary, many farmers, obstinately clinging 
to the old customs or slaves of routine, thought they could simply use the 
machine to replace the ordinary plough, thus obtaining an unsatisfactory- 
yield of work, imperfect ploughing, and sometimes running the risk of 
having unplea^nt surprises while the work was in progress. 

However, it must be admitted that, though much progress has been 
made in the construction of machines for motorcnlture, and though there 
is an abundance of publications dealing with the subject, yet very little 
attention has been paid to practical instruction on their application to the 
soil, except for a few publications by experts dealing with special aspects 
of the vast problem (i) and for pamphlets and catalogues — not always 
disinterevSted — published by the makers of such machines. 

(i) For example, see the articles by Frof. Rinoelmutj^ in the Journal iVAt^nmlture pror 
Hqm , 1916, p. 435 ami 1917, p. 103. 
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It is, therefore, not surprising that, owing to lack ot more complete and 
detailed information, farmers are perplexed when about to buy new ma¬ 
chines, or are embarrassed w^hen using them on the farm. 

The present notes are intended to provide new material for the study 
of this important question, by considering a series of data and practical 
rules concerning the new technique of cultivation. 

A description will he first given of the handling of the ma :hines in the 
field, following by a more detailed consideration of the way they should, 
be used in ploughing according to the various methods of preparing the soil. 

Leaving aside balance machines (with cable or direct traction), the 
handling of which is reduced to engaging and lifting out the ploughs at 
the beginning and end of each furrow, only motor ploughs and tractors 
will be considered, as their handling is much more complicated, both during 
the work (ploughs in the soil) or when the ploughs are lifted. 


Hanbeino during work. — It is very easy to guide tlie machine 
during ploughing when the furrow is rectilinear, but it must be very straight. 
For this reason the first furrow should be turned most carefully with a team, 
for the perfection and easy working of all the following furrows depends 
on its straightness. 

Handling becomes much more complicated when the furrow is curved. 
Let us take the example of a tractor with one driving wheel working in 
the furrow (Fig. i). 

The coupling ^ usuaUy attached at about the middle oiof the back-axle, 
can turn round this point, describing an arc of radius f (length of coupling). 
When the tractor turns, describing an arc of radius J?, the chain and, 
consequently, the plough-beam, should take up the position ao, in order 
that the width ploughed should remain constant. On the contrary, how¬ 
ever, owing to the pull being on a curve the chain tends to assume the 
position (normal to i?i), so that there is a tendency for the ploughs 
to be displaced towards the centre 0 of the curve. 

This tendency, whilst hindering the steering by causing a lateral com- 



Hg, i; — Rlots®fciiag on a curve wiili a tractor with 
one wheel running in the turrow. 


Pig. 2 — plotting on a curve with a tractor with 
one driving wheel; effect of moving the 
coupling to <* 1** 
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ponent / to act on the driving wheels which causes the lear wheels of the 
tractor to be displaced transversely to the direction of movement, prevents 
the ploughing of a uniform width, as the ploughs tend to be displaced 
towards the ground already ploughed and to enter into the preceding fur¬ 
rows, while the displacement is all the greater as the chain r is the longer 
and the turning radius R is shorter. 

When the point where the chain (Fig. 2) is attached is moved to 0^ 
or as far as (as is done for hauling military lorries on the road), the 
difficulty is lessened, but not eliminated, {or such a displacement should 
vary with the radius of the curve (i). 

This difficulty is also not eliminated when ploughing on an inUmal 
curve, L e., when the driving wheel runs in the furrow. In this case 
the ploughs tend to move away from the ploughed land, thus covering a 
larger width and leaving strips unploughed. 

This disadvantage is less noticeable with machines of the SIoniNE 
type (front driving wheel) or with motor-ploughs of the PAVESi-TonoTii 
type. 

With machines working, not in the furrow, but on the firm land, there 
is no difficulty in plgughing external curves, because their freedom of 
movement on the soil allows of the ploughs being guided into the correct 
position ; on the other hand, the disadvantage is accentuated when working 
on an internal curve, the steering wheel D being obliged to run on the 
ploughed ground. ^ 

In any case ploughing curves is always very dffficult, and results in 
a poor- yield being obtained from the engine on account of the greater 
passive resistance, while the machine (even with a differential) Wears more 
owing to the abnormal strain on gears and bearings. Work done on such 
curves can never be regular or perfect. 

It can be easily understood why circular ploughing is often practised 
in Korth America (the FeeItEnbERG method and its modifications) on ac¬ 
count of the usually light soils and the fact that a depth greater than 
5 to 6 in. is rarely ploughed. The regularity of the work in this case be¬ 
comes merely a side-issue when compared with the benefit obtained by 
eliminating turning at the end of the furrows, the ploughing thus being 
continuous. 

But, in Italy the more intensive cultivation, which requiies better and 
deeper ploughing, the more compact soils, and the absence of vast plains, 
indicate the inadvisability of curvilinear ploughing, which should be re¬ 
served for indispensable work such as finishing off the corners of the field. 

For example, let us assume that a corner of a field, forming an acute 
angle (Fig. 3),to take a s'mple case, has to be finished. It should be fin¬ 
ished on a curve of the shortest radius compatible with the turning of the 


(z) Theoretically, the constance o{ the relative positions of the (rigid) coupling and the 
beam can be obtained for any turn by making them both of the same length, or by using 
a double (rigid) coupling crossed SC-wise. In practice, however, this is not easy, on account 
of constructional difficulties and even of the ploughing, especially with gang-ploughs. 
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machine, i along ths curve acb (shown as an arc to simplify matters) so 
as to reduce to a minimum the space Oc^cb which has to be left to be 
finished by hand. But this is not’possible because, whether working on in¬ 
ternal or external curves there would be unploughed strips oxi the curves, 
given that the Mdths L of the first furrow are so much greater than the 
normal width L as the angle of the field is more acute. 

The ploughing must, therefore, be done in Concentric curves (Fig. 4); 
the part of the angle left untouched will, it is true, be greater, but the rest 
will be completely and uniformly ploughed. 

The attention of the drivers should be drawn to this simple fact, espe¬ 
cially when they wish to close the furrows by proceeding from the exterior 
to the interior of the field (as is done in rice fields where the golden rule is 
to heap the soil against the banks that surround the field, so as to strength¬ 
en them), in order that they may not open the first furrow with the maxi¬ 
mum turn, then find that they cannot turn symmetrically on the curves 
of the subsequent furrows. 



Fig, 3 — Ploughing a cotncr ot a 
field: bad -method. 



BAWDUim wim THE PWXTGHS niETED. — Handling with the ploughs 
lifted is much lighter and easier than during ploughing, but it is much 
more frequent, particularly when there are short furrows or iiTegular plots, 
so they they tire the driver the most. From this point of view, they thus 
deserve special consideration. 

Turning is easier with 2 steering wheels mounted on a loose axle, 
turning like the front-wheels of an ordinary four-wheeled cart. It is 
less easy when the 2 wheels are turned as in the automobile t3rpe, and 
still less easy when there is only one steering wheel. In the last two cases 
turni:^ on the spot is very tiring if the t3ures of the wheels are very 
prominent and it is almost impossible on very compact soils. 

The turning should, therefore, be done while moving, and gradually, 
without pushing the turn to the maximum, for handling is nearly always 
more ti^ on narrow curves; but, on the other hand, it should be done 
energetically and quickly so as to save time (thus obtaining more work 
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and a smaller consumption of fuel) and space (smaller breadth of the head¬ 
lands). 

It is thus of interest to see how the machine can be handled in the 
j£eld, while conciliating the opposite requirements of less fatigue with 
greater speed, in the narrowest space. 

When it is said that a machine turns in a radius, of 5 metres for exam¬ 
ple, it means that the machine can, at the maximum, turn in a circle of 
10 metres in diameter, but not that it could do the whole turn in a space of 
10 metres, except by doing the maximum turn on the 
spot, which never happens in practice. 

For example, take a machine moving along a 
straight line AB (Fig. 5) and which, when at B, 
should turn to the right. The driver, letting the 
machine move forward, commences to turn gradually 
towards C, the maximum turning point, after which 
the machine would advance automatically, describing 
an infinite number of circles of centre 0 and radius 
OC corresponding to the minimum possible to the 
machine. The trajectory BC of the machine is evi¬ 
dently a polar curve, for, supposing that the turning 
could increase still more after the point C, the radius 
of curvature would be reduced to zero, i. e., would at¬ 
tain the pole; the amplitude or development of the 
trajectory in the field depends, for the abscissae BB 
and the ordonate’s CD, on the ratio between the two 
speeds of advancing and turning (i) simultaneously. 

If this ratio is constant, i, e,, if the machine moves forward uniformly 
and if it turns gradually, as in the cases when it Would be obtained me¬ 
chanically with a uniform movement, then the curve has a well defined 
equation : that of the logarithmic spiral, as is shown by the mathematical 
analysis. 

Figures 6 to 16 represent by one of these spirals (the same in each 
figure, and on the same scale), a few of the commonest evolutions carried 
out in the field by tractor ploughs (usually with ploughs turning the earth 
on one side only), in order to compare the length covered (space covered 
as a function of time employed,. and, consequently, of fuel consumed) 
and the total amplitude of the turnings (sum of work or effort expended 
by the driver). 

These %ures show the form of the evolutions, carried out with constant 
speed in the minimum space, given: —- a) the maximum width of a headland, 
or the space in which the evolutions must take place included between the 
lines XX (end, of the furrows) and yy (edge of the field) (Fig. 6); b) as 
unit P of effort, making a complete turn (to pass from B to C, Fig. 5) ; 

(i) In Fig. 3, F is a point of the curve placetl so that the tangents at B and C are normal 
to one another; this is an example of one of the commonest practical applictions. But B 
coxtld also be placed either above or beUfW the line B D. 



Fig. 5 — Mathematical 
analysis of a tnm. • 






TARCHETTI 


910 


c) as unit S of space, the corresponding trajectory, that is, the length of the 
spiral B C. 

Minimum turn with curve of 180^, or half-circle turn (Fig. 6). — When 
the last plough is about to reacli the line xx at A (end of furrows) the 
steering wheels have reached 5, where the turn to the right, for example, 
commences. Once the maximum turn has been reached at C, the driver 
begins to turn to the left until the machine reaches D, afterwards starting 
the return trip at Total journey := 2 S; total work = 2 P. 




Minimum turn with curve of 90® (Fig. 7). — To reach half the turn (an¬ 
gle of 450) at C the machine had to turn about to the right, travelling 
a distance of 0.7 x S; it has to turn the same distance to arrive at 
D. Total journey = 1.4 S ; total work — 1.4 P- This turn usually serves 
to fix the breadth of the chief headland. 

If it is desired to return to the furrows (turn of 180^) from D (or from 
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after a rectilinear journey along the edge of the field), the same ma¬ 
noeuvre must be repeated, i. e., that D^E = about s/^ of the right-hand turn, 
and £ F = about 7 ^ of the left-hand turn. Total journey = 2 8 S DZ) • 
iotd work = 2.8 P. • 'll’ 

Cum of 1800 with minimum turn (Fig. 8). - From B to C, half-turn 




Fig. 10 — Orthogonal turn. 


Fig. II — Finishing work on Fig. 12—Method of ploughing 
a curve of two headlands without headlands, 

with orthogonal turns. eliminating orthogonal turns. 


to right; from C to C^, arc of circle (without turning manoeuvre) of centre 
0 , angle about 120^ and length about 1.75 S; from to E, half-turn to 
right to straighten out. Total journey = 2.75 S ; total work = i P (i). 

These results show that the turns should be kept within the limits 
of Figs. 6 and 8 (i d., between 5 and 8 metres with the ordinary American 



13 — Double ium within the breadth of at( ordinary headland. 

machines) and that it is a mistake to think that very wide ridges (as in Fig. 7) 
save the driver trouble; he certainl}’" has an period of rest (in the journey 
DD^ but there is waste of both time and fuel, while the fatigue caused 


(1) Iq tbe case of Fig. 7, the ttmiing curve can be diminisbed as shown in Fig 9, but a 
tider headland will,be required (by the quantity a). In this case, for a curve of 90® or i8o^ 
where are the values Total fourney « 1.5 S, or 3S -f- DDi ; total work - tP or 2P, 
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by each evolution is, on the contrary, greater than that resulting froiu. rm- 
rower, or at least equal, turns. Moreover, the repeated passage oi iDtie 
wheels over the length DDj^ damages the soil so much that there is Wy 
poor grip when turning the last furrows on the edge of the field. 

Orthogonal Turn or at 2700 (Fig. 10). — From B to C, complete turn 
to the right; from C to C^, without a manoeuvre, a quarter circl«e 
the smallest turning radius OC ; from to D, complete turn to t fc leEti. 
Total journey = 2.5 S; total work = 2 P. 

This manoeuvre, useful for hauling mowers or harvesters, is 
mended by several authorsfor ploughing also, for preparing the fiiisJiinig 
curves at the headland (Fig. 4), turning the head furrows m .,. and t\m 
side furrows % n,n.,. which permits of shortening the furrows by diminisHi^g 
theworkonthe curve (Fig. ii). But it is advisable:—x)eitherto ^limtatee 
these difficult orthogonal turns, by arranging that the first furrow shodiS 
end in M (Fig. 12) from the beginning of normal ploughing and that 
subsequent furrows should be gradually prolonged until they describe ties 
curve M iV suitable for turning the machine; 2) or to replace the orthogonaill 
turns by figure~of~8 turns (described later) limited to the chief headla-tiis 
when they must be reduced to the same breadth as the side headlauds. 

Double or figure-of-S turns (Figs. 13, 14, 15, 16). — These arc ne'-' 
cessary (if the machine has no reverse, or if, having one, the coupliag to> 
the ploughs is not rigid) when the machine has to turn in a space 
than B Dot Fig. 6 (i, e., usually less than 6 metres), as when the first f urtciw 
is being opened' or the ploughing finished. 



F%. 14 — Aivitlier example of a double turn within the 
lieadland, symmetrical to the axis of the furrows. 

Futures 13 aid 14 give'examples of two double tu^us in the Ikiiits of 
bi^dtbof the ordinaty headland. That of Fig. 13 is longer and more diffi-coLt, 
■as ttre<pnase8: TM journey — about 6.15 5 and totals work = 4.5 
^ teyig. 14 requires : Totd journey == 5 S and total work *= 4 J? 

carry out, being: symmetrical to the asis of-tkcfuirows. ^ 
., ' ^S^ttes 15 and 36 show two double ttufu^ inade the no iwd-' 




MECHA^’ICAT/ PLOUGHING 


93^3 


land, as in plougMng without ridges or by the Fellenbeig method. The 
turn of Fig. 15 is symmetrical to the axis of the furrows but is much Longer 
than that of Fig. 16. The respective values are ; — Total joufmy = 6.75 S 
and 3.8 S; total work 3 P. 

The various evolutions illustrated by these figures illustrate special 
problems, for, in practice, freedom in turning allows the driver to enlarge 
or diminish the curve of the turns at will by decreasing or increasing the 
turning speed, but the relation of the journey and especially of the total work 
remains practically the same. 


X 




jrig. 12 — Double turn iaside tbe field, synimetiical 
to the aads of the funows. 


Fig. 16 — Double tuni inside 
the field, not symmetrical to the axis 
of the furrows and Sorter than 
that of Fig. IS. 


THs is why, when buying a ploughing machine, it is very important 
to study and observe its behaviour in the fidd, by means of repeated turning 
trials on the field with the ploughs lifted, not only with the object of exer¬ 
cising the driver and making the turns more exact and sure, but also on 
of the need for arranging the division of the field and even the choice 
of the methods of ploughing so as to suit the type of machine. 
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S32 - Th e Agricultural Development of the East Coast of Sumatra.— blink, h., hi the 

^ Tydschrift voor Bcommische Geographies Nos. 3 and 4, pp. 100 4 “ Pigs, -f- Tables. The 
Hague, April, 1918. 

The paper under review contains an historical, geographical and eco¬ 
nomical survey of the Island of Sumatra, with a general historical introduc¬ 
tion. It includes the hydrography, geology, climatology, ethnography, 
general economic development, agriculture, industry, and commerce of 
the district. 

InthechapteronACRicxmTTJEEaspecialstudyismadeof the cultiva¬ 
tion 0 f 10 b a c c 0, one of the most important cirops of the island. It was 
first started onalarge scale and organised by Europeans towards the middle 
of the 19th. century. Several companies were formed, most of which culti¬ 
vated rubber as well as tobacco. The development of tobacco was extraor¬ 
dinarily rapid in certain years; the total crop which, in 1864, 460 cwt., 

rose in 1913 to 3 933113 cwt. The first plantations Were on cleared forest 
land. The produce was of a dark shade much in demand. To avoid con¬ 
tinual clearing arotation system was adopted including a tobacco crop every 
6 or 8 years, foUoweld immediately by a rice crop, after which the ground is 
left fallow for some time; as green manure Crotdaria strida is grown. The 
subsequent adoption of modern cultural methods produced a tobacco of 
lighter colour but fortunately without modifying appreciably the flavour 
or aroma. The tobacco is sown early in the year under frames pajongs ") 
and when the plants have developed sufficiently they are transplanted. 
After a few months the plant is about 8 feet high and has 40 to 50 leaves, 
the longest of which are xg y^to 2s Yz inches long. The drying-rooms can 
hold an average cf i million leaves, which are afterwards piled up so as to 
attain the necessary suppleness. In sorting preference is given to Chinese 
woikers who are more apt than the natives to distinguish difierences in 
theshade and consistency of the leaves. The sorted packets are compressed 
hydraulically into bales of 176 lb. The cultivation of tobacco has changed 
the appareuce of the country, formerly covered with virgin forests, which 
have given place to plantations and dwelling. The swamps have been 

[Abstract No. 8a»] 
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drained, roads and bridges built, sanitary conditions improved, and an agri¬ 
cultural experiment station (“Deli-Proefstation te Medan'') established at 
Medan. 

The more recent crops as yet cultivated to a smaller extent than tobacco 
are then described ; — 

1) Rubber. — The cultivation of rubber on a large scale was started 
towards 1902^ and has since developed rapidly. The plantations, which 
did not exceed 435 acres, in 1916 covered an area of 259999 acres with a 
productipn of 15 265 metric tons. A yield of 45 000 metric tons is antici¬ 
pated for 1921, and the district will then be able to supply an important per¬ 
centage of the world production. Exportation was formerly chiefly to 
Eondon, Antwerp, Amsterdam and Hamburg, but since the war it fe more 
largely to America. In 1916 the exportation of Heveatvhh^i was: — United 
States, 112 936 cwt; United Kingdom, 95 404 cwt.; Singapore, 20 878 
cwt.; Penang, ii 219 cwt.;‘Java, 117105 cwt; Netherlands, 435 cwt. 
The soil, usually white clay in the plains and darker on the hills, and the even, 
rainy climate without long periods of drought, favour the cultivation of 
Hevea, which supplies most of the rubber. 

2) Coffee. — In 1903 the average production was 42 600 pkol (41 761 
cwt.). Most vaSrieties of coflee-plants only begin to yield 3 years after plant¬ 
ing ; they are grown between the trees in the rubber plantations, which 
usually only begin to yield after 4 or 5 years. The varieties mostly grown 
are Rohusta and Eiberian, as well as Javan, and Quillou from the French 
Congo. In 1916 the expoii:s amounted to 73 600 cwt. 

3) Tea. The district is fairly well adapted to tea-growing, which re¬ 
quires a moist atmosphere and continuous and regular rains. The exports, 
mostly to Eondon, were 30 096 cwt. in 1916. 

4) CocoNUF. — This is grown particularly in the valleys and low dis¬ 
tricts along the coast as the sea assures the necessary humidity and constant 
temperature. In 1916, 90 348 cwlf. of copra were exported. 

5) Other crops, — In 1916 oU-falms were grown over 9 000 acres and 
this acreage will certainly be extended in view of the increasing demand for 
palm oil for making candles, vegetable butter, soap and glycerine. As there 
is a crop only every 3rd or 4th year coffee is also grown here between the 
trees. The sago-tue is partly cultivated, partly wild ; the exportation of 
sago amounted to 2 621 cwt. The gambier gives a resinous gum used for 
tanning and dying, of which 44 361 cwt. were exported in 19x6, chiefly to 
Great Britain, Betel is obtained from the fruit of Areca Caiechu E. The cul¬ 
tivation of pepper, once very flourishing, has greatly decreased. New crops 
have recently been attempted, particiflarly ugme, seso^me and sugar-cane. 
Soya has been introduced in the tobacco rotations. 

6) Forest trees. — Before the arrival of Europeans most of the dis¬ 
trict Was covered with forests, and wood was one of the most important 
branches of native trade. The exportation of forest produce has much de¬ 
creased but is still fairly important. The extension of modern agricultural 
enterprise has spared 011I3' those forests onground inaccessible for cultivation. 
For this reason the forests are found now especially on the mountains or 
hills. The principal trees are : — 
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Ajzelia fdmhanioa, which gives an .excellent wood for btdlding; 
Sloetia S%deyoxylon which yields a reddish wood which turns brown when cK' 
posed to the air; it is the most solid in the district. There is no, Yeiy marked 
limit between the species of the plains and those of the hills, but there is 
transition, the I'^rger specimens being found in the mountains. In the plains 
it is only in the relatively wild districts, interspersed with marshes, that 
forests are still found. Most of the species belong to the Dipterocarpaceae 
family; t'wo Oleaceae — Scorodocarfus borneensis and Ochanostachys mneifda- 
cm — give a good quality wood; one Loganiaceae — Fagraea fragrms — gives 
an almost white wood. Ceriops Candolleam, Rhizophom conjugata, Brugniem 
gmnorUza, etc., should also be mentioned. 

The felling of wood is particularly along the water-courses and tends to 
increase more and more. The local consumption of building wood increases 
continually near the agricultural estates, and the authorities have taken steps 
to form reserve forests in the mountains. 

S33 “ The Influence of Specific Carbohydrates and Grains, Other than Oats, on the 
Development of Scurvy. — Pitz, W. {University of Wisconsin, Madison),in Thejonfnal 
ot Biological Chemistry, Vol. XXXIII, No. 3, pp. 471-482 4 * 12 Chart-'^, Bibliogiaphy. 
Baltimore, 1918. 

I) Ejects of Cafbohydrates and specially of Lactose. — In a previous 
paper (i) McCoEfUM and PiTz had put forth the theorythat scurvy in the 
guinea-pig results from the absorption of toxic substances arising from 
putrefaction in the ccecum due to undue retention of fences. 

Huun and Rettoer showed with white rats and also with men fed on^ 
a high protein diet that the bacterial flora of the intestine could be changed 
from a putrefactive flora to an acidophilus flora by the ingestion of lactose 
in the diet. Other carbohydrates as sucrose, dexfrose, maltose, etc., 
produced a similar, but less pronounced, efiect.^ It results from this that 
any substance that wiU thus change th^ intestinal flora should prevent the 
onset of the symptoms df scurvy. In order to test this supposition guinea- 
pigs were fed oat meal and whole milk, plus a carbohydrate. The resdts 
obtained show that a subject already afiected begins to recover, while 
healthy subjects are completely protected by adding lactose to their diet. 
Excepting dextrose, which has only a slight action, the other carbohy¬ 
drates ;had also a partially preventive action which, although less than 
that of lactose, maintains the animals in much better condition than when 
they axe led on oat flour and milt alone. ' ” r 

II} Influence of Grains, other than Oats. — The author.fed 
pigs on ground grains of barley, wheat and maize, togette with as mucli 
milk as they would consume (which favoured constipation). The barley 
grains caused scurvy after 4 weeks, those of maize after 5 to 6 weeks 
and those of wheat after only 3 weeks. 

It may be concluded that grains of barky, wheat, and maize fed with 
larg^ quantities of milk, so as to produce constipation caused scurvy, 

^ ' it} 19x8, No. 54>.. 
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but did not favour it as much as oats. In fact*, for these grains, 10 per cent 
of lactose added to them was just as effective in preventing scurvy" as was 
20 per cent when fed with oats. 

834 - AnExpsrim3ntalChronic BaribericSyndrome(i )• — weill, e. anri. mouriquamd, g ., 
in the Comhtes Rendus des Sdances de la Societe de Btolo^ie, Vol. EXXXI, No. 8, pp. 5.3c- 
435. Paris, April 27, 1918. 

As the result of experiments made on pigeons, the authors have con¬ 
cluded that by the side of an acute beriberie syndrome (Eykiviann syndrome 
appearing about the 20th or 25th day) there exists a chronic beriberie syn¬ 
drome that appears much later and which can be caused especially by a 
partially deficient diet (in the present experiments by a mixture of ^3 of 
wholly raw seeds with 2/3 of sterilised seeds). This syndrome is character¬ 
ised by incipient paralysis of the wings, which maybe followed by paralysis 
of the claws; it is completely resistant to treatment with raw epidermis, 
considered to be a specific. 

In the experimental, acute, beriberie syndrome, tecovery is obtained in 
a few hours by administering raw epidermis or by injecting vitamines, as if 
the paralysis was solely due to a chemical change in the nerve centres. The 
chronic cases that are almost entirely resistant to treatment with epider¬ 
mis appear to be caused by profound nervous lesions (a natural consequence 
of the chemical change). The clinicallyfunctionalparalysis of the 
former cases should be clinically lesional ’’ in the latter. 

In a note on the previous communication, M. L. Tapicque records simi¬ 
lar results that he has obtained with mice fed exclusively on white wheat 
flour. After a few days the young mice showed serious disorders, which 
Were at once cured with wholewheat. When fed with white flour the adult 
mice only showed the characteristic neuritis after several Weeks, and when 
once the disorder was manifest, recovery could not be obtained by adding 
either casjjein or whole wheat to their diet. 

835 - The Value of the Yeast Vitamine Fraction as a Supplement to a Bice Diet, — 

Emmett, A. D, and McKim, E. H.,in The Journal of Biological Chemistry, Vol. XXXII, 
No. 3, pp, 409-^.19 -h 4 Diagrams 4- Bibliography of 9 Publications. Baltimore, Md., 
December, 1917. 

In the present paper the Authors report the first of a series of investiga¬ 
tions that deals more particularly with the efficiency of the vitamines from 
autolysed brewer's yeast (2), in respect to their value as an adjuvant to a 
diet that has been shown to be deficient in some particular vitamine. 

Prom'these studies, which* have extended over a much longer period of 
time than any of those previously reported on this subject, it appears: — 
.x) That ordinary fuller's earth, ground to a definite fineness, absorbs 
the yeast vitamine fraction 'from the autolysed ^’cast filtrate as readily 
‘ as the special form of fuller's earth, called Lloyd's reagent. Further, the 


(i) Seei?.,X9x6, No.4r5,*i?„i9i7, Nos. 260 and 566. (Ed.). —(2) See alsoMarch 191S, 
a. 34X. See also: B. 1912, No. 1x30; 1914, No. 871; 1915, No. 1239; X9i6,No. 612 and 
, X254. iEd.) , , 
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Kieselgulars ” (infusorial fearth, ‘‘ celite B, and filtercel '*) do not 
absorb the yeast vitainine. 

2) That these two forms of activated fuller's earth are equally potent 
and very efficient as therapeutic agents in the treatment for typical attacks 
of avian polyneuritis. 

3) That silicates in the form of ordinary fuller's earth, Lloyd's rea- 
gent or infusorial earth, when added to a polished rice diet, do not irihibit 
or accelerate the onset of avian polyneuritis ; and that lactose, used in mak¬ 
ing the vitamine tablets, is also inert in this respect. 

4) That the activated fuller's earth when given as a rational supple¬ 
ment to a polished or a brown rice diet, acts as k partial stimulant to in¬ 
crease the weight of the treated polyneuritic pigeons ; it does not, however, 
in the case of the polished rice, accelerate the increase in weight to anything 
like that which is produced under similar conditions with brown rice alone, 
corn, barley, or hulled oats; and comparatively speaking, this activated 
yeast vitamine is not a complete supplement to a polished rice diet. 

5) That there are apparently two so-called vitamines associated with 
rice polishing, one which cures polyneuritis and one which produces weight, 
and of these two the SbideIvL yeast vitamine preparation contains chiefly the 
curative fraction, along with a small per cent of the other. 

Finally, it is evident, that while this activated yeast vitamine product 
is a valuable adjuvant to the diet in the case of convalescents from avian 
polyneuritis, 3^et for the best results, the diet should, in addition, be made 
up in part at least of vitamine-containing foods, not for the purpose of pre¬ 
venting the recurrence of typical attacks of this dietary deficiency disease 
(for the preparation is able to do this) but with the object of bringing 
about normal gains in weight and complete recovery. 

« 

836 - Studies on the Digestibility of Some Nut Oils.— holmes, a. d. (Office of Home 
Bconomics), in the U, S. Depmtmmt of AgnculUirCy^BvUcHn No. 630, pp. 19 Tables -{- 
Bibliography’ of 30 Piiblications. W'ashington, April 16, 1918. 

The author undertook a series of studies on the oils of several nuts in 
order to determine their digestibility as compared with those of animal 
or vegetable fats commonly used as foods. 

All the oils were administered in the same way and with the same ra¬ 
tions, so that the results as to their digestibility were directly comparable, 
A blancmange, or cornstarch pudding, was used as the basis of the ration 
and contained the oil for eiqperiment; wheat biscuit, oranges and sugar 
were also given. All the food was cold wnth the exception of tea or coffee 
(without^ milk) which the subjects were allowed to take with their meals 
if they liked. The subjects were adult men between 20 and 40 years of 
age, mostly engaged in mental work, but takifig sufficient exercise to make 
their energy requirement greater thaii that of most people with sedentary 
professions. ^ 

The experiment lasted 3 days and included 9 meals. The faeces were 
carefully analysed. The oils tested, the average daily amount consumed, 
and tteir coejEcient of d%estibility were: , , ' . 
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1) Almond oil from Pftmus Amygdalus, ration 70 gm., coefficient 
of digestibility 97.1 %. 

2) Black-walnut oil, Juglans nigra, ration 56 gm., coefficient of 
digestibility 97.5 %. 

3) Brazil-nut oil, Beriholletia excelsa, ration 81 gm., coefficient of 
digestibility 96.3 %. 

4) Butternut oil, Juglans cinerea, ration 43 gm., coefficient ot digesti¬ 
bility 95.4 

5) English-walnut oil, Juglans regia, ration 78 gm., coefficient of 
digestibility 97.6 %. 

6) Hickory-nut oil, Carya ovata, ration 95 gm., coefficient of di¬ 
gestibility 99.3 %. 

7) Pecan oil, Carya Pecan, ration 104 gm., coefficient of digesti¬ 
bility 96.8 %. 

The average daily amounts given above are not maximum and may 
be exceeded. 

These oils have about the same digestible qualities as the common 
vegetable' oils (cottonseed, groundnut, olive oils, etc.). They are all 
liquid at ordinary temperatures. The data obtained with regaid to the 
digestibility of the protein and carbohydrates consumed with these oils 
show them to have no abnormal influence on the digestibility of other foods 
eaten with them. The results showrs that, as these oils are very well as¬ 
similated by the human body, they may be used freely for food purposes. 

837 - Experiments on the Digestibility of Fish.— holmes, a. d. (Specialist in Oiarge oi 
Digestion Experiments, Office of Home Economics), in U. S. Department of Agrimlture, 
Bulletinl^o. 649, 14 pp. Washington, April 13, 1918. 

In the study of the digestibility of the protein and fat supplied by some 
common varieties of fish, fish in the form of “ fish loaf ” was served as the 
major part of a simple mixed diet, which also included potatoes, crackers, 
fruit, sugar, and tea or coffee. Considering the experiments as a whole, the 
total diet suppUed on an average 99 gm. of protein, 60 gm. of fat, and 160 gm, 
of carbohydrates daily, the fuel value being i 576 calories. The low amount 
of fat and of carbohydrates was dne to the fact that butter and similar fats 
were omitted and *the foods other than fish loaf which supplied both 
protein and carbohydrates, were limited in order that both the fat and the 
protein in the diet might be contributed in as large proportion as possible 
by the fish. 

The principal results are summarised in the following table : — 


Kumljer 

of 

experiments 

Kiod of fish 

1 

Average j 
amotmt > 
of dSsh eaten 1 
per man 1 
perday | 

Digestibility 
of fish 

protein 

Digestibility 
of fish 

fat 



grams 1 

1 per cent 

per cent 

3 

Mackerel (Scomber scombrus) . 

448 

' 931 

1 95*2 

3 

Butterfisb (Peronatus triacanthus) ..... 

471 

91.9 

1 86.4 

8 

Grayfisk aca.iihias) .. 

440 

1 92.8 

1 94-3 

; 4 .' 

Salmon (Oncorhynchus tschawylscha .... 

355 

1 93-2 

1 93-7 
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As these figures show, the average coefficients of digestibility for fish 
proteins are in close agreement, therefore it would seem, from a .dietetic 
standpoint, that the different fishes studied would supply protein in equally 
available form. The fats were well assimilated in the case of the mackerel, 
grayfisK, and salmon, which, according to the usual custom, are to be re¬ 
garded as '' fat fishesConsidering the experiments as a whole, the very 
complete utilisation of the protein and fat supplied by the fishes studied 
offer additional experimental evidence that fish is a very valuable food and 

that its extensive use in the dietary is especially desirable. 

* ' ' 
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83S - Movement and Distribution of Moisture in the Soil (i). — Harris, f. s. and 
Turpin, H. W. (Utah Agricultural Experiment Station), in Journal of AgvkultwaJ Re- 
search^ Vol. X, No. 3, pp. 113-155,31 Fi^s., Bibliography of 35 Publications. Washington, 
D. C., July 16, 1917. 

During recent years considerable difference of opinion has arisen re¬ 
garding the importance of the capillary movements of soil moisture and also 
regarding the laws governing the final distribution of moisture in the soil. 
In order to solve this problem the authors carried out a series of laboratory 
and field experiments under irrigation and dry*farming conditions. The 
experiments represent several thousand moisture determinations. The 
field studies include the effect of fallow, kind of crop, manure, irrigation 
Water, surface mulches, cultural methods, and seasonal conditions on the 
movement and distribution of soil moisture. The laboratory studies in¬ 
clude the effect of the initial' percentage of moisture, gravity, soil type, 
source of supply, etc,, o'n the movement and distribution of moisture in 
the soil. 

Results. — In field soils the moisture content of the fallow soils aver¬ 
aged greater than that of the cropped soils. 

Unmanured irrigated land showed less difference in moisture between 
cropped and fallow than did the manured. 

Irrigation influenced the top feet of the cropped plots proportionately 
more than the fallow, but water did not appear to penetrate the fallow plots 
below y feet as readily as it did the cropped ones. Under dry farming 
conditions the difference in moisture between cropped and fallow plots was 
not noticeable until after June i6. Cropped plots showed more 
tion than fallow ones. Wheat, maize, potatoes, and peas drew most of, 
their moisture from the first 4 feet in depth. , The wheat land contained 
lessmoisture in the autumn than the other cropped soils, with maize following. 

^ The increase in moisture due to applications of 5 to 7 ^4 inches of irri- 
Water was felt to depths of 10 feet in 24 hours, although most of the 
X'isicr^se was in the first 4 feet* ,. 


(i) J?. A^iii 1914, No. 308; R, January 1916, No. 8; J?. Dec. 1Q17, No. 1114; 

191S, m. 12$. {Ed.) 
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The effect of mulches in preventing moisture loss under both irrigation 
and dry-fanning was noticeable several feet below the surface of the ground, 
but the surface foot showed the greatest benefit from mulches. A straw 
mulch proved considerably better than a 2-inch soil mulch. 

Mulches on irrigated plots appear to influence the moistuie content 
of the soil to greater depths than do those under dry-land conditions. A 
dry-farm plot kept free from weeds in 1916 but not mulched lost very 
little more water than one mulched 2 inches deep. A 6-inch cultivation 
on spring-ploughed and a 2-inch cultivation on autumn-ploughed dry- 
farm land seemed to conserve the moisture best. 

Subsoiling 15 inches deep had little influence on the moisture ; spring 
discing was rather a distinct benefit. 

An 8-year average shows that spring ploughing under dry-farming 
conditions at Nepbi conserves moisture better than autumn ploughing. 
This difierence in favour of spring ploughing is shown more below the first 
foot than in the first foot, and more in summer and autumn than in spring. 

A precipitation as small as o.i inch under dr^^'-faiming conditions could 
not be detected in moisture determinations soon after, but, when as much 
as 0.5 inch fell within a short time, an increase in moisture was noticed 
to a depth of 6 feet. 

When freely supplied with water, a soil with a high initial percentage 
of moistuie will come to a moisture equilibrium sooner than a drier one, 
but if given time the drier soil will absorb a greater quantity through a 
long distance either upward or downward than will the wet one. 

The rate of moisture penetration in the first 10 days was nearly twice 
as great with initial percentages above 15 as with 5 or below, and nearly 
twice as rapid after a 15-inch irrigation as after a 5-inch one. Under 
the most favourable conditions 7 feet was influenced in 10 days. 

Moisture movement from soils of optimum moisture content into soils 
of differing initial percentages varied to an extent inversely as the initial 
content of the dry soil. At the end of six Weeks, however, the amount of 
water actually in the soils still varied directly as the initial percentage. 

The'higher the percentage of moisture in the soil supplying the water 
to a dry-soil, the more rapidly and farther from the source of water did 
the moisture move. 

Even when the source of water was an unsaturated soil, greater and 
faster movement took place when the water was moving downward than 
upward. When the quantity of soil yielding the water was so small as 
to make the total moisture content of both moist and dry soils very low 
if equally distributed, the effect of gravity was not great. 

Moisture from a nearly saturated soil moved a greater distance into 
loam than into sand in 139 days and into sand farther than into clay. 
The clay, however, contained more moisture in the layer of soil next the 
water supply than the others and sand contained by far the least. 

Sand, with 7.77 per cent of moisture, gave up its moisture to loam 
much more readily than did loam with 31.09 or clay with 24.62 .per cent 
of moisttire. 
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The rate of rise of moisture from soils of varying fineness when used 
either as water sources or water absorbers varied inversely with the fine¬ 
ness. Water rose to a height of over 30 inches in a loam Soil from a moist 
sand in 94 days, while from a moist clay it rose little more than 6 inches 
in this length of time. . In all soils the most rapid rise of the water was 
during the period soon after being placed in contact with the water. 

Although the rise of the moisture was more rapid in the sand and loam 
than in the clay, the rise continued steady longer in the clay than in the 
others. 

839-Studies in Soil Reaction as Indioatedby the Hydrogen Electrode (i).~i. plummer’ 
J, K. (North Carolina Agricultural Experiment Station), Studies in Soil K.eactioii as 
indicated by the Hydrogen Electrode, in the Journal of Agricultural Eesem chf Vol. XII, 
No. i,pp. X9-3t, -f 8 Tables -{- Bibliography of 13 Publications. Washington, I). C., 
January 7, 1918. — II. HoaolaNd, D. R. and Ss.\rp,I/. T, (AgriculturalExperiment 
Station of the the University of California), Relation of Carbon Dioxide to Soil Reac¬ 
tion as Measured by the Hydrogen Electrode,, in the Journal of Agricultural Me search, 
Vol. Xir, No. 3, pp. 139-148 -{- Bibliography of ii Publimtions. Washington, D, C., 
January 21, 1918. 

The hydrogen electrode has been used by the author for indicating soil 
reaction on a number of untreated soils in suspension. The soils ex¬ 
perimented with represent a wide range in texture of those common to the 
area of the southeastern portion of the United States, extending from and 
including the Appalachian Mountains to the Atlantic Ocean. The H-ion 
concentration varies from almost true neutrality '* to rather excessive 
'' true acidity ** in the soils. 

With the Morgan apparatus for extracting film water from soils, it 
was shown that its’*reaction is the same as the free water, differing only in 
intensity. 

The effects of certain fertilisers on the H-ion concentration of long- 
time-treated plots of three soils were measured, with the following results: 
— i) ammonium sulphate materially increased the H-ion conentration of all 
plots which received applications of this matetial. The acidity thus de- 
veloped often extends to the subsoil; 2) sodium nitrate slightly reduced 
the acidity of the plots to which it was applied; 3) potassium sulphate in¬ 
creases the ** true acidity when applied to soils, though not as greatly as 
ammonium sulphate; 4) acid phosphate does not appear to affect in either 
direction the H-ion concentration of field soils. 5) I/ime materially in¬ 
creases the OH-ion concentration of field plots to which it has been added. 

The acidity developed from ammonium sulphate was more intense in 
the film than in the free water of the three soils. 

, Monocalcium phosphate does not change in any way the soil-film water 
until excessive amounts are added. 


(i) XiiDugli bycSrogen electrode bas been used for some time iu indicating ebange s in 
reactSem, Oillespik was tbe first to use it on m extended scale as an indicator of reactit n in 
soils ' (jSee R. 1916, No* 733). I#atei: Shaisp Sl HoAgland measured tbe bydrogen-ion 
ol nnmej^tts ^sbUs* in ausptei^on ^d they also applied ’ Utc' method to tbe' 
study' of 'other 'p&enomW' of tbe' soiR ' ■. • ■ - _, > 

' ; ■ ’ ^ 
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II. — In aprevious article (Sharp, L. T. and Hoagland, D. R., Acidity 
and Absorption is Soils as Measured by the Hydrogen Electrode, Journal 
oj Agricultural Research, Vol. VII, No. 3, pp. 123-143) the authors have 
presented data concerning the question of soil reaction as determined by 
the hydrogen electrode. Since this work did not include direct measure¬ 
ments of the effect of carbon dioxide on the reaction of soils, it was thought 
desirable to carry out further experiments on this point. 

The H-ion concentrations of soil suspensions were measured under 
various partial pressures of carbon dioxide, with the following results: — 
The H ion concentration of suspensions of acid soils is not markedly 
affected by increasing the content of carbon dioxide up to 10 per cent. The 
H-ion concentration of slightly alkaline soils is slightly increased by such 
treatment. A notable increase in H-ion concentration is observed when 
soils containing alkali carbonates are similarly treated. 

It has not been found that any treatment with carbon dioxide can 
produce an alkaline reaction in the suspension of an acid soil. 

When the original conditions are restored, nc. permanent change in soil 
reaction could be attributed to the carbon dioxide. 

Further experiments with the hydrogen electrode have confirmed 
the point of view that solutions in equilibrium with acid soils contain H-ion 
in ex ess of OH-ion. 

840 - Humus in Mulched Basins, Relation of Humus Content to Orai^e Production, 
and Effect of Mulches on Orange Production. — Jensen, c. a. (Bureau of Plant in¬ 
dustry, U. S. Bept. of Agric.), in Journal of Agfioultural Re$earch,Yol. XII, No. 8, pp. 505- 
518, 8 Tables, Bibliography of 10 Publications. Washington, D. C., February 25,1918, 

This report presents a study on: — a) the changes in humus content in 
soils in basins mulched with different organic substances; b) the effect of 
lime on humus content in soils in mulched basins; c) the relation of humus 
content in the soil to orange production. 

By humus is meant the brown- to black-coloured organic extract 
obtained from soil leached with i per cent hydrochloric acid to remove the 
calcium completely and the soil residue boiled for two minutes in a 7.5 per 
cent sodium hydrate solution. 

Humus determinations in mulched basins in citrus groves showed a 
fluctuation in the percentages of humus from time to time. The average 
percentage of humus increased more in basins on clay loam soil than 
in basins on lighter soils, with manure and alfalfa as mulching materials. 
Usually the percentage of humus in basins increased more when manme was 
used as mulch than when alfalfa was used as mulch. This seemed, however, 
to be due more to the humus added with the manure, than to the greater 
httinifi,cation of the manure over the alfalfa. When manure alone was 
used as mulch in basins the increase in humus was greater than when lime 
was added with the manure. In most cases when lime was added to alfalfa 
in basins greater increase in the humus content occurred than when alfalfa 
alone was used. Blood, acid phosphate, bone meal, tankage, or sulphur did 
not show any appreciable influence on the changes of humus content in 
mulched basins. It was not evident that there was any appreciable accu- 
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mulation of humus in the lower depths of soil dut; to the leaching of humus 
from the surface foot of soil. There was no evident correlation between 
the amount of humus in the soil in mulched basins and the amount of fruit 
on the trees. There was no evident effect of lime on orange production in 
these experiments. Alfalfa and bean-straw mulch in basins on the heavier 
soil types produced from 30 to 100 per cent more oranges per tree than 
haanure mulch. Manure mulch produced more oranges per tree than either 
barky hay, sweet clover, bur clover, or pine shavings. These differences 
were obtained in the summer following the application of the mulches in 
the preceding autumn. Alfalfa mulch and manure mulch in basins on the 
lighter types of soil produced no observable differences on fruit production of 
lemons in the course of one year. In all experiments so far conducted by 
the Office of Biophysical Investigations, Bureau of Plant Industry, in the 
Riverside area, the mnlched-basin system on the heavier soil t^^pes has pro¬ 
duced favourable growth response in a few months. It usually takes long¬ 
er to produce appreciable response on the lights soil t3rpes. It appears 
that the degradation products from freshly decomposing organic substances 
are mpre effective in orange production than the amount of humus ** 
formed. And the value of a given mulch does not necessarily depend upon 
its being a legume or non-legume. 

841 - Formation of Black Alkali (Sodium Carbonate) in Calcareous Soils.— breazealb, 
J. F. (Biophysical Investigations, Bureau of Plant Industry, XJ. S. Dept, of Agric.), in 
Journal of Agricultural Rescarchf Vol. X,No. ii, pp. 541-589, s6Figs., 48 Tables + i Plate, 
Bibliography of 7 Publications. Washington, D. C,, September 10, 1917, 

With the exception of an adequate water supply, the presence and accu¬ 
mulation of alkali is probably the most important problem that confronts 
the man engaged in farming under irrigation in the arid and semi-arid re¬ 
gions of the West. 

As ordinarily used, the term “ alkaliindicates the salts of sqdium, 
together with calcium and magnesium salts in lesser amounts. In this 
paper the term includes all the water-soluble salts of the soil, whether 
organic, or inorganic. This paper discusses only one specific phase of al¬ 
kali formation and that is that which takes place when sodium salts are pre¬ 
sent in a calcareous soil. The conclusions arrived at are as follows: — 
i) In the reaction between sodium nitrate (or sodium cloride or 
sodium sulphate) and calcium carbonate, resulting in the formation of 
sodium carbonate, the presence of relatively small amounts of calcium 
nitrate or calcium chloride in the reaction impedes and may prevent the 
formation of sodium carbonate. 

, , z) The presence of a saturated solution of calcium sulphate in this 
reaction does not entirely stop the formation of sodium carbonate. 

3) Sodium nitrate, Sodium chloride and sodium sulphate in the pre¬ 
sence of carbon dioxide react with calcium carbonate with the formation 
■ qf bicarbonate. _ - ' 

! .. \ # presence of relatively small amounts of calcum nitrate or cal- 
C%3iride in this reaction impedes and finally prevents the formation 
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5) The presence of calcium sulphate has no efect in iireventing the 
formation of sodium bicarbonate when sodium sulphate or a mixture con¬ 
taining sodium sulphate reacts with calcium carbonate. 

6) A field application of gypsum will probably have no effect in over¬ 
coming black alkali if the soil already contains soluble sulphates in appre¬ 
ciable amounts, or if the irrigation water contains these salts. 

7) Sodium nitrate, sodium chlonde, and sodium sulphate increase 
the solubility of calcium carbonate in the soil. 

8) Sodium nitrate, sodium chloride, and sodium sulphate react with 
‘ calcium carbonate in the soil with the formation of sodium carbonate 

black alkali'')* 

9) Sodium carbonate, formed by the above reaction, decomposes 
the organic matter of the soil. 

10) Calcium carbonate has a slightly destructive action upon the 
organic matter of the soil. 

11) Sodium carbonate is much more destructive to organic matter 

than sodium bicarbonate. » 

12) The alkali crusts that accumulate upon the soil in some irrigat¬ 
ed regions are due in part to the action of sodium salts upon calcium 
carbonate with the formation of sodium carbonate. 

13) Barren, or '' slick ", spots are often due to the action of sodium 
nitrate, sodium chloride, or sodium sulphate upon calcium carbonate with 
the formation oi sodium carbonate. 

14) Sodium chloride and sodium sulphate have a protective action 
upon organic matter in the presence of sodium carbonate. 

15) A calcareous hardpan often produces black alkali. 

S42 - Influenee of Carbonates of Magnesium and Calcium on Baeterla of Certain Wis¬ 
consin Soils. — Fulmer, H. I<. (Wisconsin Agricultural Experiment Station), in Journal 
of Agricultural Research, Vol. XII, No, 8, pp, 463-504,19 Tables, ii Figs., Bibliography of 
64 Publications. Washington, Fcb'ruary 25, 1918. 

It is a well-established fact that the majority of the changes of soil con¬ 
stituents are brought about by microorganisms and are influenced by the 
number and kinds of bacteria. The beneficial eflect of lime, calcium car¬ 
bonate, and magnesium carbonate on the growth of higher plants is generally 
precededby an increase in the number of bacteria. An increase in the num¬ 
ber of soil microorganisms is usually reflected in a more rapid decomx^osi- 
tioh of organic matter and a greater liberation of the inorganic soil con¬ 
stituents, chiefly potassium and phosphorus. 

Although many important data have been obtained in relation to the 
effect of liming on the bacteria in soil, there still remain problems which 
deserve careful investigation — for example, the amount and kind of lime 
and calcium and magnesium carbonates that can be applied most economic¬ 
ally and yet give the best results. The investigations described w^ere un¬ 
dertaken with the hope of throwing some light upon the problem of soil 
bacteria and their response tp applications of magnesium carbonate, , 
citim carbonate and limestone. The effect of these substance on pme 
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tures of bacteria and on tbe ordinary soil flora was observed in: — a) acid 
Colby silt loam soil; b) acid Plainfield sand ; neutral Miami silt loam. 
From a brief review of certain of the more important papers relating 
to the effect of lime (CaO), calcium carbonate and magnesium carbonate on 
soil microorganisms it ajjpears that the addition of calcium and magnesium^ 
either in the form of oxide or carbonate, to soil, and especially to acid soil, 
brings about conditions favourable to the growth of certain groups of micro¬ 
organisms. There are many factoid which have been given little or no con¬ 
sideration “ for instance, what relationship exists between the total number 
of bacteria in soil and the quantity of soil acid neutralized ? With few ex¬ 
ceptions, little attention has been directed toward the relative effect of 
calcium and magnesium carbonates on the soil flora. There exists a diversity 
of opinion with regard to the relation of bacteria tothese two compounds. 
This lack of harmony may be due to the difference in the soil types which 
have been studied. Again, it seems that no one has tried to measure the 
effect of calcium and magnesium carbonates on pure cultures of bacteria 
in sterilized acid soil. To obtain information with regard to these points, 
a series of experiments was planned. 

Each of the 3 experimental soils was passed through a 4 mm. sieve 
and mixed. The calcium carbonate requirement of the 2 acid soils was de¬ 
termined : —to correct the active acidity of 100 gm. of soil on the dry basis 
1.05 gm. were required for the Colby silt loam and O.21 gm. for the Plain- 
field sand. Three bases were used to neutralize the acidity in these soils 
i) pure precipitated calcium carbonate; 2) pure precipitated magnesium car¬ 
bonate ; .3) commercial ground limestone with 53 per cent of calcium and 
^ 43 per cent of magnesiuni oxide. They were added in amounts sufficient to 
neutralize and the total active acidity. In certain experiments vary¬ 

ing amounts of monocalcium phosphate were added to the soil, alone and in 
various mixtures with calcium carbonate. The mixtures of soil and bases 
were poured into earthenware jars and the moisture content raised to one- 
half saturation with distilled water. At definite intervals samples were 
drawn and plate counts made. At regular intervals the effect of these com¬ 
pounds on the total number of bacteria in the soil, on ammonification and 
on nitrification was studied. The results were as follows 

The number of bacteria in acid Colby silt loam and acid Plainfield 
sand is increased by the application of calcium carbonate, magnesium car¬ 
bonate, or limestone. Magnesium carbonate increases the number to a much 
greater extent than does either calcium carbonate or limestone. Mono¬ 
calcium phosphate and dibasic magnesium phosphate slightly increase 
the total number of bacteria in neutral soil. * 

. Mtrification is benefited by limestone, calcium carbonate, and magne¬ 
sium carbonate treatn^ent. M%nesium carbonate in soil to wlfich no ni- 
.troge^ous substance was added favours nitrate accumulation more than does 
eitheror lim^tone. The phosphates increase the accu- 
nitrogen to a Yery smalfextent. When gelatin was ap- 
carbonate did not benefit mtrification any more 
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Ammonification in Colby soil is benefited by all three foims of the car¬ 
bonates, while in Plainfield sand a decrease in ammonia is shown. Monocal- 
dum phosphate increases ammonification in both soils. 

Pitre cultures c f Bacillus fitmescens and B. suhttlis ammonify blood 
meal better when sterile Colby soil is treated with an}’'one of the three forms 
of carbonates. A culture of B. azotohactey in the two soils treated with the 
carbonates and maimite fails to show' an increase in total nitrogen in the 
sand and only a slight gain in the Colby soil. Pure cultures of B. yadicicola 
of both alfalfa and lupine strains, and B. azotohaefer are greatly benefited 
when inoculated into sterile Colby soil previously treated with magnesium 
or calcium carbonate. Limestone barely increases the number of B. azoto- 
haotev in Colby soik In neutral and acid soils treated with magnesium car¬ 
bonate until they were strongly alkaline, B. azotohactey greatly increases 
in number in comparison with that of the untreated. 

Prom the data considered as a whole, magnesium carbonateis superior 
to calcium carbonate or limestone in stimulating the reproduction of bac¬ 
teria in Colby silt loam and Plainfield soils. In general, the smaller appli¬ 
cations of either compound give better results than do the heavier app®~ 
cations. Magnesium carbonate appears to play an important part in the 
development of soil bacteria, much more so than does calcium carbonate. 
Magnesium phosphate, when applied to neutral soil, caused an increase in 
the number of bacteria. In the neutral soil magnesium phosphate proved 
superior to calcium phosphate in stimulating the bacteria ; in acid soil nei¬ 
ther compound appeared to benefit the soil flora. 

843 - The Gases of Swamp Riee Soils. — Part III. A Hydrogen-Oxidising Bacte¬ 
rium from these Soils. —Part IV. The Source of the Gaseous Soil Nitrogen.— 

Harrison, W. H andSuBRAMANiA Atyer, P. A., iu Memoirs of the Department of Agricul¬ 
ture in India, Chemical Series, Vol, IV,No 4, pp. 135-148, i Fig.,9Tables; Vol. V, No.i, 
pp. 1-31, Figs, and Diagrams. Calcutta, 1916. 

In a preceding memoir (i) published by the authors dealing with the 
relationship between the gases of swamp rice soils and the organized film 
present on the surface of the soil, it was shown that the latter possessed the 
power of oxidising hydrogen. This oxidation was further demonstrated 
to be due to the activities of certain bacteria and crude cultures were 
obtained and their action studied. A pure culture of a specific bacterium 
has been obtained and it is with this organism that the third part deals. It 
contains a description of the hydrogen-oxidising organism, together with 
the effect of different concentrations of various nitrogen containing chemicals 
upon its power to oxidise hydrogen. No name is assigned to the organism, 
but it is said to be different from previously described hydrogen-oxidising 
bacteria. 

Part IV deals with explanations for the variation in quantity and com¬ 
position of gases evolved from cropped and uncropped soils during 
different stages of growth. The authors demonstrate tjaat a very consider¬ 
able proportion of the gaseous nitrogen normally found in swamp paddy 

(i) See R., 1914? 2 Sro, 119; I 9 i 5 , No. 490. ^ 
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soils is produced through the decomposition of organic matter. The nitrogen 
thus liberated is derived from two distinct sources: a) from the decompos¬ 
able organic matter of the soil or of the green manure used, and h) from a 
certain proportion of the roots of the crop which die and subsequently 
decompose. The production of gaseous nitrogen from soil organic matte r 
and green manure persists throughout the growing season, but is most 
prominent during the earlier period, whereas that derived from root decom¬ 
position is most prominent during the later stages of growth and persists 
after harvest time. The crop does not interfere with, or materially alter, 
the normal course of the fermentation of the soil organic matter and green 
manure. The difference in the rate of evolution of gases from cropped and 
uncropped soil is due to a matted root condition existing near the surface 
which in conjunction with the fine soil particles mechanically hinders the 
escape of gases on cropped soil. After appreciable quantities of gas accu¬ 
mulated and the roots began to decay, which occurred about the time rice 
was jointing, the accumulated gas began to escape in large quantities, 
whereas on uncropped soil the escape was very uniform throughout the 
gfcwing period. The difference in composition was found to be due to the 
influence of the same factors. The methane and hydrogen retained near 
the organised surface film was oxidised thus giving to the gas finally escap¬ 
ing from cropped soil a much higher per cent of nitrogen and lower per 
cent of methane and hydrogen. 

844 - Artifioial Glaciers for the Irrigation of Mountain Pastures, in Mia. — 
I. DAiNELLi,G.,mtheRms^fli^j! Club Alpim ItaUmo, Vol. XXXVII, Nosi, 2,3,p. 30. 
Turin, January, February, March, lOiS.— II* Euiggi, I<., in the AnmH d*In^ct^mria 
e d'ArcUUU'U'rat Year XXXIII, No. 9, pp. 139-140. Rome, May i, 1918, 

I, —■ Sig. (i. Bainetxi, who explored the Caracoram hills in 1913-19T/, 
records that the inhabitants of Cunis built an artificial glacier so that they 
could extend their fields and have sufficient water to iriigate them. The 
method was to choose a spot as high and elevated as possible and well pro¬ 
tected from the sun ; on a bed of straw they next placed a layer of gourds 
filled with water following with alternate layers of gourds and straw. If 
possible the straw is mixed with briars and wood charcoal. At the beginning 
of winter stones arc laid on the upper layer, then a number of wide-necked 
earthenware pots full of water, which naturally freezes. Alter 2 or 3 
months, whenthegreat winter fallsof snow have ended, the snow is covered, 
first with straw, then with earth, thus covering all the preceding 
The inhabitants repeat the same piocedure the sqcond and third 
extending the area each time. If, for example, 200 gourds are placed the 
iSirst year, the second year 400 are placed, and so on. At the end of the fourth 
year the glacier is ready,-and glows spontaneously each year, while each 
summer it furnishes the water required, for the fields; The author has 
l^ard of artificial glaciers that have been working for over 40 years. The 
preservation of the, initial glacier, i c., that produced artificially by the 
4 yeat% wwk, is easily e:splained as the m^erials that protect the suc- 
ce^ye mdsses oi winter snow both above and below are bad conductors 
ot hM. It is inore difficuH td €:Xjdain how the glacier continues to work 

' '{ 813 - 814 } * ■ ' ' ' 
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afterwards without the addition of fresh insulating material. \ er} pro¬ 
bably the fresh snow fallen on the system, while free from the warming 
action of the soil, melts in the summer on account of the air temperai ure, 
but freezes again on coming in contact with the underlying ojiihcial iaj'ers 
at a very low temperature ; the snow thus feeds the lower la>ers and com¬ 
pensates for the losses due to melting in summer. It is these losses tliot 
are used for irrigating the fields lying at a lower level. The fact recorded 
by the author was briefly desoribed in 1867 Johnson (i) in the 

description of his exploration journey across the Himala^^an mountains. 

II. — Piof. IvUiGi LtFiGGi, pointing out the construction of tlrese arti¬ 
ficial glaciers, is of the r«pinion that their construction artificial lakes 
in the mountains would helj:) to make the watei supply more regular, and 
would lead to a more complete and better utilisation ('f the natural sup¬ 
plies of water of Italy. 

845 - Leakages from Irrigation Canals and Reservoirs in the U. S. A,— uavis, a 
(D i eclor and Chief Engineer, U B Reclamaliun Service), in theA’tvs-Rtm'J, 
Vol. LXXX, No 14, pp 663-661 New-York, April 1018. 

In numerous cases in the United States the admission of water into 
irrigation canals and reservoirs has disposed the existence vzf subterranean 
cavities not previoubl}’ observed. The anther quotes three examples of 
canal troubles (those of Flathead ; Grand Valley Lands, Colorado ; and 
Spanish Pork Canal, Uta.li) and .six of difficulties with reservoirs erome 
and Deer Flat reservoirs, Idaho; Lake McMillan and Hondo rtvscivoii, 
Nerv Mexico; Walnut Canon reservoir, Arizona; and Tumalo reser^oir, 
Oregon). For each of these he describes the difficulties and the remedies 
applied, discussing the successes or failures. 

Some of the difficulties encountered, especially in canal building, are 
of such nature that no method of foreseeing them appears to be possible. 

In the case of canals, however, these difficulties are usually easily 
remedied, either hy puddling the cavities that appear, as at Flathead and 
Grand Valle}’, or by relocation, as at Carlsbad. Remedies in the case of 
reservoirs are not so easy. Puddling is useless if the subterranean condi¬ 
tions are such that the seepage of water can get away and thus let the see¬ 
page continue. Ko reservoir in earth is of much value if it continueusl}’ 
seeps at the rate that water can pass vertically through puddled ea- th. The 
problem then is to avoid regions where subterraxitan conditions are such 
that the water can escape. A few rules of caution may beef value : — 

1) Avoid reservoirs adjacent to gypsum deposits and to limestone 
deposits which show evidence of caves. 

2) Examine critically reservoirs in volcanic rock, as a few have failed 
in such locations. Coarse-grained sandstone seems to be an object of 
suspicion and should be carefully examined. 

3) Natural depressions are treacherous and should be examined with 


(r) JoHNSOX, W. H., Report on his journey to Ilchi,the Capital of Khotan in Chinese 
Tartary, Journal of the Royal Geographical Society^ 1867, Vol. 37, p. 23. (Author). 


1344 ^ 0 } 



930 


MANTTRliS AND MANURING 


manures 

AND MANURING 


care, and if they are near deep canons or underlain with coarse material 
where water miglit readily escape,' no superficial tightness will avail to make 
them efiective. 

846 - New Deposits of Guano in the Philippines, — in the Philippine Asncuiumi 
Remem, Vol. X, No. 3, p. 301. Manila, 191?. 

Owing to the inability to secure fertilizer material by even those plant¬ 
ers who have learned the value of fertilizer for the growing of sugar cane, 
extensive search has been made for deposits of bat guano in the various 
parts of the Philippine Archipelago. In several instances, particularly in 
the southern provinces of the Island of Luzon, these searches have resulted 
in the location of extensive guano deposits.' This material, however, 
has invariably contained a low percentage of nitrogen which condition was 
due no doubt to the extremely soluble substance containing that element 
having leached away during the rainy seasons. Analysis of this material 
showed the following average result: — Nitrogen i, phosphoric anhy¬ 
dride 15, and potash i per cent. 

847 - Fertilising Value of Ammonium Nitrate, —Schoesing, Th. jr., in Le Progrk Agn- 
cole et mlicole, Year 35, No. 23, pp. 517-519. Montpellier, June, 1918. 

Ammonium nitrate, hitherto little known by farmers because it has 
never been available in large quantities, will be able to be supplied liberally 
to them when no longer used for the purposes for which it is required under 
present circumstances. For this reason the author made tests of its fertilis¬ 
ing value by pot experiments. Maize seeds of equal weight were sown 
in each pot, which contained about 17 lb. of soil with an initial moisture 
percentage of 12.9, and 15 gm. bipotassium phosphate as basic fertiliser. 
Except in the two control pots the nitrogenous fertiliser added to each con¬ 
tained 3.37 gm. of nitrogen ; four pots contained ammonium sulphate and 
four ammonium nitrate. The |)lants were cut down to the ground at the 
beginning of earing and the following average weights per pot of the air- 
dried crop were obtained:—Controlpots, 87.6 gm.; pots with ammonium 
sulphate, 106.8 gm.; pots with ammonium nitrate, 108,4 gm. Ammonium 
nitrate thus gave an increase in the dried crop almost equal to that of 
ammonium sulphate. 

The soils in the pots was kept very moist. It was found that, al¬ 
though nitric nitrogen fertilisers give slightly heavier crops than ammo- 
niacal nitrogen fertilisers, there is little difierence in yield in very w^t ye^s. 

' It is usually admitted that the nitrogen of ammoniacal fertitifes 
miist be nitrified before it ‘an be used by pla ts. Several workers (MuNtz, 
MAZt, SCHT-oi$.'=irNG Jr.) have, however, shown that absorption occurs ui 
the ammoniacal form as well as in the nitric one. The only difierence 
is in the rate of absorption, a difierence which might be explained by an 
influence of the absorbmg properties of the soil on the ammonia. Till it 
is nitrified anunonia will also be less mobile. For this reason an excess 
of water, while favouring the equilibrium movements‘which cause the dis- 
solutipn of new quantities retained in the soil in proportion as absorption 
progress, exercises-i very , ^d influence in this case. 

/''V. 



MANURES AND MANURING 


931 


848 - The Potassium Problem (i) and the Utilisation of Olive Oil Residue, in Italy.— 

Iv’Abate, G., II problcma della potassa c VuUUzzaztom delie ^^morchu^\ pp 8, Bari, 
lyaterza & Bigli, 1918. 

The potassium question is one of the most serious problems for all 
agrictiltural countries, especially Italy, which consumes much less than 
other states using it, though they may be less agricultural. Among the 
various types of fertilisers, some of which, the superphosphates, have de¬ 
veloped greatly, potassium is not yet very largely used by Italian farmers. 
As sources of potassium in Italy there are the mother-lyes of the salt-springs ; 
the leucites of Latium, the ashes of wood and other vegetable products 
(almond shells, exhausted olive cake). Taking the whole as a sole source 
of potassium salts for agriculture, there only remains at present, according 
to the author, distillery residue, and, as a less limited and hitherto untested 
source, the residue (“ morchie from the manufacture of olive oil. 

Samples of olive oil residue from the province of Bari showed the fol¬ 
lowing composition, in grams per litre: — water, 884-891; mineral, 30.65- 
35.48 ; organic matter, 79.83-80.60; fat, 10.50; nitrogen, 10. These results 
led to a comparison between the residue from olive oil with that from dis¬ 
tilleries and molasses, with a view to using it, like these products, for extract¬ 
ing potassium salt of the following composition:— Water-soluble matter, 
80.31 % ; matter insoluble in water (carbon, silica, lime, magnesia and 8 % 
phosphoric acid combined with calcium, iron, and aluminium), 19.09 % ; 
potassium’carbonate, 55.15 % ;*sodium carbonate'2.57 %; potassium chlor¬ 
ide, 21.89 % traces of potassium sulphate; water, and other undeter¬ 
mined substances, 20.39 %. When refined this product gives on an aver¬ 
age:—' potassium carbonate, 68.88%; sodium carbonate, 3.2 % and po¬ 
tassium chloride 27.27 %, thus resembling, in its potassium content, similar 
products extracted from molasses and used as fertilisers. 

The olive oil residues of Apulia give more than 30 gm. of potassium 
salts per litre, equivalent to 3 kg. (6.6 lb.) per hectolitre (22 gals.), with 
48 % of potassium as carbonate (50-60 %) and chloride (15-20 %). The 
yield of olive oil residue, although depending largely on the weather, repre¬ 
sents almost three times the amount of oil produced, or 30 to 40 % of the 
Weight of the olives. If the oil production of Italy is plgeced at 44 million 
gallons or 35 200 000 gallons as in the period 1909-1913, the amount of 
residue Would be about 16 500 000 bushels. If all this were used, about 
294 000 cwt. of crude potassium salt containing 141 320 cwt. of potassium 
would be obtained. If the nitrogen as well as the potassium is to be utilised 
it may be obtained as ammonium sulphate and potassium cyanide {e. g. 

, by method). 

In conclusion, the treatment of the 16 500 000 bushels of olive oil resi¬ 
due produced by Italy for the extraction of potash in factories in the dis¬ 
tricts with the largest production resolves itself essentially into a problem 
of transport, as for all poor and bulky matter. 


CMil 


(1) See JR, April, 1918, No. 394 - 
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849 - Plant Succession in the South African Thorn Veld. — bews, j. w., in The South 
African Journal of Science, Vol. XIV, No. 4, pp. I53"i72 -f 10 Bigs. Cape Town, 
November, 1917. 

The tree veld is perhaps the most extensive type of vegetation in the 
Continent of Africa. The species composing it in the various districts de¬ 
pend chiefly on climatic diflerences, but also on the soil. Practically all the 
dry valleys in the east of S. Africa are covered with tree veld in which spe¬ 
cies of acacia predominate. The Protea Veld is more mountainous and 
extends throughout Rhodesia. There are also other types of veld in this 
region, such as the Baobab {Adansonia digitata) Veld. The Transvaal 
Bush Veld is a combretaceous-leguminous type with Teminalia, Conibro- 
turn, Burkea, etc. The mopane (Copaifera Mopane) is predominant in a 
large part of the Tree Veld of Angola and South Central Africa, whereas 
the Baobab Veld extends up to the Congo. Nearly all South Central Africa 
is Tree Veld, broken only by forests on the mountain slopes in the east. 
In the tropics, the great Congo forest and the dense forests which extend 
throughout the Cameroons and West Africa to y.beria cover a very extens¬ 
ive area, but north of this, and south of the Sahara there is Tree Veld very 
similar to that of S, Africa. In many parts of the tropics and sub-tropics 
various palms, such as Hyphacne veniricosa, H, thehaica or dum palm, 
Borasstis fiahelUfer, etc., predominate. In view of the extent and im¬ 
portance of this type of vegetation in Africa, the study of the natural suc¬ 
cession of plants in the veld is of the utmost value. 

The species of trees, bushes and Hanes which cover the Thorn Veld 
establish themselves’in ravines and on the banks of water courses where 
the first seeds are carried by birds and other animals. These areas serve 
as bases for re-stocking the intermediate spaces. The author illustrates 
this vegetation by that observed at Bisley, where the most common trees, 
in order of their abundance, are: — 

Acmia arahica var. Kraiissiana, Ceksims buxifolm, Hippohromus 
data, Ehretia hottentotica, Jaminum mvUipaytUmn, J. sp. . {Gemrdi?)^ 
Elaeodendron aetkiopicum, Zizyphm mucronata, Grewia caffra, Acacia caf- 
fra, A, horrida, Randia rudis, Xanthoxylon capense, Combretum Kramsn, 
C. sdicifolia, Nuxia oppositifolia, Royena pallens, PaveUa lanceolda, P. 
sp„ {obovaia?), Cussonia spkata, Helimts ovata, Gymmsporia {Cetastriis) 
sp.. Brachylmm discolor, Dovyalis {Aberia) iristis, Azima tefracantha, Eucka 
undulda, E. lanceolata, Calpurnia sp., Pte spp.CHmbing on these pjljants 

vmous ]imcs: —Dalbergia obovata, Vitis cmeifolia, F. cmhQsa,,Cl^ 
mdis hrmhiata, Asparagus sp., DaUchampia capensis, etc. The undergrowth 
is rich in herbaceous forms: — Sansemria ihyrsifiora, Lippid dspmfoUa, 
Barleria oUusa, Scilksyt,, Ruhus rigidus, Vermnia corymbosa, Melasma sp., 
Kijdunchoe rotundifolia, Cyafhula sp. and, near the riverbed, Sciaria imberbis, 
Pemisekm unisetum, Cyperus spp., etc. 

Acacias, especially Acacia Imrida and A. arahica var. Kramiam 
are the chief pioneer species. The author shows that, by their structure, 
these plants are adapted to unshaded locaHties where there is no protec« 
tion against grass fees. These trees prepare tte way for other species 
which follow and establish themselves under their shade, where they find 
\u%] 
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the soil well-prepared by the activity of earth-worms, termites and ants* 
There are various stages of vegetation and subsequent species may kill 
the pioneer. As a rule, however, the thorn-trees predominate in the Thorn 
Scrub, which at present forms the final stage over most of the areas. 

The author gives a list of over 230 species of trees, bushes and lianes 
of the Thorn Veld, showing their frequency and the undergrowth. He 
distinguishes three important sub-formations: the Thorn Veld near the 
coast, that of rocky land, and that of the strefgn banks ; the last two may 
be considered as distinct formations. 

The question of seed distribution is discussed. Wind distribution is 
of relatively small importance. The chief agents of dispersal are birds, but 
for species with capsular fruit and small seeds, ants, which abound in the 
Thorn Veld, are also important. 

850 - The Glandular Pubescence of Several Species of Medleagos Observations made 

in Calitornia, U. S. A. — McKee, R.. (office of Forage-Crop Hivc-stigatioiis, Bureau of 
Plant Industry, U. S. Dept, of Agric.), in the Journal of American Society of AgroncmVt 

Vol. X, No. 4, pp 139-162. Washington, S-Iarch 20, 1918. 

Many varieties of Medicago have been classified as sub-species on the 
basis of the presence or absence of the glandular pubescence, but the author's 
data show that, in certain varieties, this pubescence varies markedly with 
the environmental conditions. It can, therefore, not be adopted as a con¬ 
stant character in the determination of sub-species. 

Keld observations made during many years on several plants of M, 
orbicularis and its sub-species showed that, at the beginning of the season, 
none had pods with glandular pubescence, whereas later, after several hot, 
dry days, all the plants and all the pods, young and old, were strongly 
pubescent. 

Some forms of M. lupuUna are smooth and others hairy all their life¬ 
time ; most of them show the same variation, due to environment, as the 
preceding apecies (hot and dry weather, dry soil). 

M, fdlcaia, introduced into the United States, has a marked pubescence 
in one of its forms only — M.falcata viscosa ; M. saliva is glabrous. Never¬ 
theless, some plants of both these species show glandular pubescence. 
For this reason the author regards them as hybrids, although they show 
little variation in their other characters. 

M. hispida, M, Echinus, M. obscura helix, M. inUrtexta, M. tuberculata 
aculeata, have a microscopical glandular pubescence on the pods at the 
beginning of the season, but lose it towards the end of the season. 

851 - Behaviour of Sweet Potatoes in the Ground. — hasselbring, h. (Bureau of Plant 
Industry, U. S. Dept, of Agric.),in the Journal of Agriqulimal Research, Vol. XII, No.x, 
PP- + t Diagram. Washington, D. C., January 7, 1918. 

In the course of previous investigations on the behaviour of sweet 
potatoes in storage, it was observed that the percentage-of starch was al¬ 
ways highest and the percentage of sugar lowest in freshly dug potatoes. 
The constancy of the condition seemed to justify the conclusion that in 
the growing sweet potato the reserve materials exist essentiall}’- in the form 

{84»*S&I] 
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of starch, and that the appearance of sugar in considerable quantities is 
a phenomenon occurring only in storage or after the destruction of the 
leaves. 

In order to determine whether these quantitative relations between* 
the starch content and the sugar content of the sweet potato remain con¬ 
stant throughout the latter part of the growing season, and to what ex¬ 
tent they are changed by the death of the vines, the carbohydrate meta¬ 
bolism in Big Stem sweet potatoes was followed from the time the roots. 
were large enough to furnish the requisite samples (end of August to begin¬ 
ning of September) until they were seriously damaged by frost. From the 
numerous analytical data given in three tables the following deductions 
are drawn for September i8 and 25, October 2, o, 17, 23, and 30, Novem¬ 
ber 6, 13, 20, and 27, respectivelymoisture (per cent): — 73792, 73-24, 
73-87, 75.477 76.30, 77-43, 77*78, 75,99, 78.14, 77.78, 78.93 ; starch (this 
percentage as well as the following ones are on a dry matter basis): — 
71.39. 72.39, 70.90, 69.28, 69.44, 68.51, 64.65, 63.58, 55.27, 50,73, 46.20; 
saccharose:— 7.93, 7.52, 8.81, 8.58, 8.31, 8.86, 11.24, 13.75, 18,40, 23.11, 
26.06 ; reducing sugar as glucose:— 1.44, 1.22, 1.72, 2.23, 2.81, 2.80, 3.16, 
2.69, 3,29, 3,20, 3,85; total carbohydrates:— 80.76, 81.13, 81.43, 80.09, 
80,57, 80.18, 79.05, 80.02, 79.96, 77.03, 76.11, 

Thus the moisture content of the roots was almost uniform from Sep¬ 
tember 18 to October 2, after which it gradually increased till the end of 
the season. The percentage of in the dry matter of the roots de¬ 
creased slightly from September 18 to October 23, and then with increas¬ 
ing rapidity till the end of the season. The rapid disappearance of the starch ^ 
follows, with a little delay, on the death of the leaves. The saccharose 
viontent remains practically constant between 7.52 to 8.86 till the rapid de¬ 
crease of the starch, when it begins to increase correspondingly till it 
finally represents 26.06 % of the dry matter of the roots. As a rule the 
changes in cane sugar begin somewhat later than those of the starch. 
The reducing sugar first remains constant, then rises gradually, till 
the final percentage is slightly more than double the initial one. The in¬ 
crease in reducing sugar somewhat precedes that in cane sugar ; this in¬ 
crease is less in sweet potatoes left in the ground than in those in store. 
The total carbohyiraies undergo little change till towards the end of autumn^ 
when the roots b^n to show injury from frost, which causes evident loss 
of carbohydrates. 

Conclusions. — The changes occurring in the roots of sweet pota|6ea „ 
left in the ground duiing the end of the growing period proceed regtilarly* 
When, on the death of the leaves, transpiration’ and the flow of material 
into the epigeal part ceases, theaccumulationof water in the roots and the 
transformation of starch into reducing sugar and from that into sac¬ 
charose begin, in ^ored and cured sweet potatoes there is considerable 
loss of carbohydrates due to respiration, whereas if the roots are left in 
the ground su<i loss is insignificant till the roots have been injured by frost. 

'^cumulation of water in roots letft in the ground is detrimental to 
their'Rising, qualities. is :predis|4y to reduce this moisture coxitent 
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that the sweet potatoes are cured, thus giving a product which is generally 
acknowledged to keep better. It is of the utmost importance that sweet 
potatoes be not left in the ground after the leaves have been killed by 
frost. 

852 “ Comparison of the Hourly Evaporation Rate of Atmometers and Free Water 
Surfaces with the Transpiration Rate of Medica^o saiiva (i).— Briogs, j . 

(Biophysicist in Charge of Biological Investigations) and Skantz, H. L (IHiysioiogiM, 
Alkali and Drought Resistant Plant Iiivestigalions, Bureau of Plant Indiisirj', U.S. Dept. 
ot Agxic.) fin Journal of A^ncitUnmlResearch, Vol.IX,No.9 pp. 2 77“292,4Fig.-f sPlates^ 
Bibliography of ii Publications, Washington, D C., May 28, 1917. 

The rate of evaporation from a free water surface or from a moist 
porous surface is usually considered the single-valued expression of the in¬ 
tensity of the weather factors influencing transpiration. Such a relatioii- 
sliip is, however, subject to the uncertainty arising from the marked dif¬ 
ferences in the energy-absorbing and energy-dissipating properties of the 
transpiring and evaporating surfaces. It is evident that the transpiring 
and evaporating surfaces must be in agreement in this respect if the de¬ 
parture of transpiration from evaporation during the day is to be taken as 
evidence of a change in the transpiration coef&cient, resulting from sto- 
matal control or other reversible changes within the plant body. 

Fluctuations in transpiration from day to day appear to be reflected with 
approximately the same degree of fidelity by a number of widely diflerent 
forms of evaporating surfaces, provided precautions are taken to main¬ 
tain the uniformity of these surfaces throughout the period of observation. 
When the hourly transpiration rate is under consideration, however, the 
individuality of the evaporating surface to which the transpiration is re¬ 
ferred cannot be ignored. It is this phase of the question that forms the 
subject of the present paper, which deals with a comparison of the hourly 
transpiration rate of alfalfa with the hourly evaporation rates from various 
types of porous cup atmometers, a filter-paper evaporimeter, a blackened, 
shallow tank, and a deep tank. 

The comparisonbetween the transpiration rate and the evaporation rate 
was made by superimposing the hourly transpiration graph on each of the 
hourly evaporation graphs, choosing the scale of ordinates of the transpira¬ 
tion graph so that the total area under the transpiration graph was equal 
to the total area under the evaporation graph. The average hourly depar¬ 
ture of each of the evaporation graphs from the superimposed transpiration 
graph expressed in percentage of the mean transpiration for the da3^ was then 
determined. For the sballqw tank the mean hourly departure for the 24 
hour period was 17 per cent; for the filter-paper evaporimeter 31 per cent; 
for the brown cylinder, white sphere, and Bellani plate about 40 per cent; 
for the white cylinder about 50 per cent; and for the deep tank about 90 per 
cent of the mean hourly transpiration. The corresponding departures for 
the daylight hours from 6 a. m. to 6 p. m. were as follows: — For the shallow 
tank, X 2 per cent.; ilter-paper evaporimeter, 22 per cent; brown cylinder, 


(i) S.eal&o R, Febninry roi 7 , No. 134. 
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YfHte Sphere, and Bellani plate atmometers, about 30 per cent; white cy¬ 
linder atmometer, 38 per cent; and the deep tank, 93 per cent. Since the 
hourly evaporation graphs of the various evaporation systems employed 
difer widely in form, it does not seem justifiable to attribute the discrepancy 
between the observed hourly transpiration and that calculated from the 
evaporation rate of any particular system to a change in the transpiration 
coefficient of the plant during the day, unless it can be shown that under 
less extreme conditions the transpiration rate is in accord with the evapora¬ 
tion rate. The plant may not be responding freely to its em ironment, but 
a departure in its relative transpiration rate from the evaporation rate of an 
arbitrarily’' chosen physical system does not necessarily establish this fact* 
A close correspondence does not appear to exist between the hourly transpira¬ 
tion rate of normal alfalfa plants and the hourly evaporation rate of any of 
the systems employed in tliis investigation. The best agreement in this 
instance was obtained with the shallow, blackened evaporation tank. 

The departure of the hourly evaporation rate of the porous-cup at- 
mometer from the hourly transpiration rate of alfalfa is due largely: — 
i) to the marked increase in the evaporation over transpiration during 
the night hours ; 2) to the marked response of the atmometers to changes 
in wind \elocit>, which were not accompanied by corresponding changes 
in the transpiration rate; and 3) to the lack of a proportionate response 
on the part of the atmometers to changes in solar radiation. 

It should be emphasised in this connection that the failure of an eva¬ 
porating surface to show a high correlation with the hourly transpiration 
rate does not necessarily imply a correspondingly low correction on the 
daily basis. This is strikingly illustrated by the hourly evaporation rate 
from the deep tank, which, in these experiments, shows practically no cor- 
1 elation with the hourly transpiration rate, but which on a daily basis was 
found in 1914 to be correlated with the daily transpiration rate to the 
extent of 0.63 + 0.01. 

S53 - The Infiuenee of Certain Organic Substances on Plant Growth. — ciamician, b. 
and Ravenna, C., in the AUz della Reale Accademia dei Linceif Series 5, Rmdiconiij VoJ. 
XXVI, P'irst Half-Year, Part i, pp. 3-7. Rome, January, 1917; Vol. XXVII, Part 7 > 
pp. 38-42. January, 1918. 

The authors describe experiments on the influence of certain organic 
substances on plant growth, especially with'kidney-beans germina-ted and 
grown on absorbent cotton. 

The substances tested were — mandelic nitrile; benzylic and salicflt^ 
alcohols potassium salts ; vanillin ;,eugenol; tannin ; acid amides, alanin 
and asparagine ; uric acid and xantiliu as potassium salts and compared 
with caffeine ; pyridine and piperidine compared with nicotine; quinine, 
strychnine and morphine. 

In Hie germination t<:sts the seeds were placed on cotton in galvanised- 
iton germinating trays the bottom of which was covered with filter paper, 
and moistened with a solution at f per 1000 strength of each of the above 
ifientioned substances. Mandelic nitrile, eugenol, and mustard oil com¬ 
pletely pilefvented the kidney-feeahs4re^ germinating ; the other substances 



937 


PIvANT CHEMISTRY AND PHYSIOEOGY 


were, however, less toxic for germinating seeds, and, on the contrary, even 
alanin and strychnine, and, to a less degree, cocaine, atropine, quinine 
and morphine, caused a germination that was premature in comparison 
with that of the seeds moistened with water. Vanilline, tannin and aspara¬ 
gine neither retarded nor hastened germination. Mandelic nitrile and 
strychnine had an antithetic action, considerirg that, when the seed was 
moistened simultaneously with both the solutions, some germinated, viz. 

3 % for the kidney-bean and 26 % for the lupin. 

When, the young plants had grown sufficiently, they were given the 
various solutions at i per 1000 strength. It was found that the plants in 
the galvanised-iron germinating trays suffered less from the toxic sub¬ 
stances than those in ^ass trays and that zinc sulphate hinders the toxic 
action of the aromatic compounds. 

Except mandelic nitrile, the other aromatic compounds used had no 
specific action on the kidney-bean plants so as to modify their external 
morphology. On the contrary, however, kidney-bean plants fed exclusively 
on mandelic nitrile alone or with that substance plus a nutritive solution free * 
from nitrogenous compounds. Were shorter and more squat, with the roots 
less developed, rounder leaves and of a deeper green colour, in comparison 
with control plants in a nutritive solution. Nevertheless these differences 
became attenuated as growth continued, disappearing at maturity. The 
eugenol was very noxious; the saligenine, benzylic alcohol, sodium ben¬ 
zoate and salicylate at first caused some harm, which later disappeared ; 
vanilline and tannin had no effect; alanin and asparagine had a favourable 
action. 

Whilst pyridine and piperidine only result in a darker colour of the 
leaves, all the vegetable alkaloids properly so-called, which were tried by 
the authors, had a toxic action. Thus, while caffein {trimethylxanthine} 
kills kidney-bean plants in 2 days, xanthine and.uric acid favour their 
growth ; thus proving that methylic radicals can also cause a strong phy¬ 
siological action in plants, which the fundamental compound entirely 
lacks. These facts are in contradiction with the opinion of those who con¬ 
sider the alkaloids are excretory products, and the methylic radicals, so 
common in plant products, as a means of protection for weakening the 
action of too active radicals such as oxyhydryles or imines. Of all the 
alkalis used in this research, the least toxic was morphine; quinine was 
more toxic and strychnine still more so. 

According to the authors, the known facts point to the hypothesis 
th^t alkaloids have, in the plant organism, a function as yet unknown and 
undetetmined, which might be that of plant hormones. The various spe¬ 
cies of plants, in order to take advantage of theinutilisable waste products 
as such, might change their composition so as to make them suited to 
the specific functions which they should fulful, just as animals, for exam¬ 
ple; produce the adrenalin of the supra-renal capsules by means of ty¬ 
rosine. 

As regards the faculty of plants to free themselves of useless or ham-* 
Itil substances, the authors record that on inoculating young maize platrte 
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growing in the open soil with the tartrates of nicotine and pyridine, and by 
keeping the upper part of the plant closed in a flask whose walls were 
damped with dilute sulphuric acid, they were able to show that the two alka¬ 
loids left the leaves by transpiration. Admitting that plants are not un¬ 
provided with elimination systems, if very active substances are found to 
be present in them, that signifies that the plant has produced the substance 
with some definite purpose, 

854 - Selected Wheat in India, — Mackenna, J., in Repmt on the /Vovvsf of Ai^rkutiun 
in India for 1916-1917, ppi, 17-20. Calcutta, 1918. 

The improvement of wheat by selection and hybridisation has been 
steadily studied and has already given excellent results. In the various 
provinces of India the old native forms are gradually being replaced by 
more productive new varieties, distinguished by the superior quality of 
their grain. 

Pusa No.i2y early, resistant to rust and lodging is very popular among 
farmers and widely grown in the United Provinces, Punjab (Hoshiarpur, 
Julluntur, Gurdaspur, and Sialkot distiicts), as well as in South Bihar. 

Pusa No, 4 does well in Bundelkhand, Central India, and especially 
in the North-West Frontier Province, where it is much superior to the 
native types in yield and resistance to rust and lodging. 

Pusa No. 12 and Pusa No. loi are successfully grown in the Central 
Provinces, Southern Circle. In the Northern Circle No. 13 is preferred 
in the Nerbudda Valley, No. 88 in Jubbulpore, and No. 90 where 
irrigation is used. Hybridisation work (Evans) is being continued be¬ 
tween the local varieties and an Australian variety with the aim of obtain¬ 
ing types yet more resistant to rust. 

At the Pta,sa Experiment Station, where most of the new wheats come 
from, Mr. Howard is continuing his selection and hybridisation work. 
At present four series of crosses are being studied, two of which, derived 
from Pusa No. 6, have already given promising results. The work aims 
at combining in one type to the best advantage, good root development, 
resistance to rust and lodging, good quality grain, and a high yield. 

The selected wheat Pu'njab ii is being grown more and more in the 
irrigated districts of the Punjab. Owing to the good quality of its grain 
and its high yield, this wheat assures the farmer a good ])rofit. Pusa No^ 12 
is grown in this district as Well as Punjab ii. 

In the United Provinces Mr. has evolved a new variety, Cawn^ 

j>ofe No. 13, with very strong straw and grain of good milling qualities, 

855-Seleetion of Native Oats and Barley in Norway,— Chmstie, w., in Ambenfning 
angmende de offenihge foramtaUninger til landbmhs frmme i aaret 1916, pp. 481-515 -f 2 
Tables. Christiania, 1917. 

The varieties of cereals selected in England, Denmark, and Germany 
cannot be cultivated in Norway because of its different weather and agro- 
gMogical conditions; they have been repeatedly tested but have always 
given n^ativeresultson account of their lateness. Good results have, how¬ 
ever, been obtained with some of the best types from Svalof (Sweden), de- 
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rived from tlie hybridisation of selected varieties with local ones character¬ 
ised by their earliness and resistance to cold. Thus, for example, in 200 
cultural tests in various districts white j^Guldregn oats (i) alwaj’-s gave 
excellent yields of grain and straw. All the Svalof varieties are, however, 
very exacting as regards soil, and when sown in the shallow, sand or peat 
soils so common in Norway they tiller little and yield less than the native 
Romerike, Tronde, Hedemarken and Vestland varieties. It is, therefore, 
necessary to select the native types so as to improve them and fix new 
strains with well marked, stable characters, capable of being crossed with 
the productive, ultra-selected foreign varieties. 

Norwegian oats and barleys include numerous forms differing in yield, 
strength of straw, earliness, etc. Selection of the best elements is sure to 
lead to the formation of groups with valuable characters, better developed 
and superior on the average to the native varieties both in yield and earli- 
ness. The paper under review.gives the results of pure-line selection of 
Norwegian oats and barley. 

Oats. — In 1905, 137 Hedemarken plants were selected at Vindju, 
ill Ringsake, and, in 1906,170 plants of the same variety in different parts 
of the province of Rurnes. It should be noted that among the native oats 
there frequently occur forms of the Propsteier type which was previously 
largely cultivated in this district. During the years following the first 
selection a comparative study of the various strains was made and the 
least promising ones ehminated, thus gradually reducing the number of 
plants in 1912 to 4 only L e., 2 from the 1905 selection and 2 from the 1906 
selection. The names of the new varieties and the numbers in which they are 
inscribed in the genealogical register are: — Moistad Grenader,34,M6istad 
Odin 0200, Moistad Perlexbo, Moistad Thor 0207. During five years they 
have been subjectedT to comparative cultural tests with the native Hede¬ 
marken variety and the Swedish oats Guldregn and Mesdag. The grain 
yields (cwt. per acre) are given in Table I. 


Tabee I. 



M6istad 

1 1 

Moistad 

1 

Mdistad 

Mdistad 

Hede- 

Gnldr^ 

Mesdag 


Grenader 

34 

Perle 

160 

1 

Odin 

0 200 

Thor 

0 207 

marhen 

(native) 

(Swedish) 

i (Swedish) 

1 

In soil unctiUivated 
the previous year . | 

1 

20,47 

20.78 

24.61 

24.61 

22,30 

j 21.26 

! 

19.67 

In soil previously ma¬ 
nure i and planted 
■with potatoes . . 

24*37 

20.63 

24.29 

23-65 

21.26 

1 22.78 

18.95 


In rich soil previously fertilised and planted with potatoes Grenader 
and Odin did best, but in soil not cultivated the previous year Thor and 


(>*^11 


(I) See B.f 1912, No. 1030. {Ed ), 
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Odin took first place. In all cases Odin yields best. Tke rcstdts obtained 
are shown in Table II. 


Tabeb II. — Results of comparative cultural cxpermeuts 
with different varieties of oats and barley at Hjellim and Mbistad. 



Duration j 

Resistance 

Yield 

Relative 

Weight 

of 

Percentage 

Yield 


of j 


in grain 

index 


in straw 


vegetative 
period (i) 

to 

per acre 

of yield 
in 

grains 

of hulled 

pel acre 


days 

lodging (a) 

cwt. 

grain 

gm. 

1 

grain 

cwt. 

Oats: 

Grenader 3t .... 

108 

1.2 

20.-^ 7 

83 

48.59 

77 

34*09 

Perle 150 . . . . ; 

97 

1.4 

20.78 

84 

34-65 

73 

31.69 

Odin 0.300 .... 

107 

1.9 

24,61 

TOO 

45.24 

74 

33.93 

Thur 0 207 .... 

105 

2.8 

2-i.6i 

100 

39.22 

68 

34*52 

Hedemarken (native) 

104 

3.7 

22,30 

91 

35.21 

70 

34*48 

Guldregn (Swedish). . 

105 

1.6 

21.26 

86 

42.24 


36.63 

Mesdag (swedish), . . 

(98) 


19.67 

80 

(34 56) 

(72) 

27.95 

BarUy: 

Mlds .. 

90 

3.00 

18.63 

100 

43.63 

^ _ 

27-31 

Haskin ....... 

86 

1.25 

17.92 

96 

38.23 

— 

21.90 

Bamse. 

88 

3.16 

17.12 

92 

37*39 

— 

25.09 

Hedemarken (native) 

89 

4.00 

17.28 

93 

35.81 


25.17 


(i) Nttmt)et of days from sowing to harvest. — (a) This resistance is expressed according to an 
empirical scale ranging from a maximum of x to a minimum of 4. 


The results are very satisfactory for all the characters considered and 
the four new varieties are very superior to the original ones. The resistance 
to lodging (1.2) of the Grenader variety is neaily three times that of the He- 
demarken variety {3.7). The vegetative period of the Perle variety does not 
exceed 87 days. The varieties Odin and Grenader surpass even the Swedish 
Guldregn variety in the weight of 1000 grains. Finally, in percentage 
of naked grain Grenader again leads with 77 %, exceeding Guldregn by 
1 % (76). The data on the four new varieties may be summarised as fpl- 
lows : — 

1) Grenader 34. — Comes first for resistance to lodging, percentage 
of hulled grain and, in rich, fertilised soil, yield in grain. The bright yellow 
grain is of the Propsteier type, short, compact, and plump. This variety 
has been put on the market since 1917. - 

2) Odin 0200. —Avery productive variety* not only in Hedeniarken, 
but also in the province of Romsdal. Grain of the Propsteier type. On the 
market since 1917. 

3) Th)f 0207.—In the provinces of Hedemarken, Romsdal and 
Tronde this variety is very productive, even in very poor soils and has at 
the same time a high resistance to lodging. It is certain to be largely itsed 
in Korway owing to its capacity of adapting itself to unfavourable weather 
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and agro-geological conditions. Wliite grain of the Norwegian type, large 
and plump. Will be put on the market in the vSpring Of 1919. 

4) Perle 160. — Remarkable for its earliness which even exceeds 
that of the Swedish Mesdag oats, famous for this qualit}". It is equal to 
Odin and Guldregn in its resistance to lodging. Grain pearl white of the 
white Norwegian type, ver3^ short; a little inferior in dimensions to the 
common Hedemark oats, but has a higher percentage of hulled grain. 
This variety cannot be put on the market for 3 or 4 years. 

Six-ROWEB BAREEY, — Taking as a basis the considerations given 
above for oats the author made a first selection of 85 barley plants in 1905, 
and, in 1907, a second selection of 232 plants in the districts of Bior- 
neby, Alu, Trysil, Tom, Hovinsholm, and Helgeoen. A series of compara¬ 
tive tests with the elimination of the more unpromising plants reduced the 
number of strains to two good new varieties Mi'os and Maskin — designated 
in the genealogical register by the numbers 08 and 077. The results ob¬ 
tained are compared in Table II with those of Bamse barley and unselected 
common Hedemarken barley. The results were distinctly positive, for 
the two varieties surpassed the original ones, especially in yield in grain 
and resistance to lodging. Tho two varieties may be described as follows: — 

Mids 08 is distinguished by vigorous growth, high yield in grain and 
straw and size of grain. In earliness and strength of straw it is, however, 
equal only to common barley. It was put on the market in the spring of 
1917. 

Maskin 077 is remarkable for earHness (it ripens three days before 
common barley) and resistance to lodging ; it also gives good yields. 


856 - Pure-line Selection of Oats and Barley in Quebec, Canada.— Murray, James, 
in The A Gazette of Canada, Vol. V, No. 2, pp. 163-165. Otta'W'a, February, 1918. 

By individual selection the author succeeded in isolating strains of 
Joanette oats differing in many ways from the parent plant; these strains 
are Nos. 407, 607, 2 007, 2 707, and 3 307. The data given below are the 
averages of a five-year period. 

The duraiion of the vegeiaiive period ioi Joanette is, on the average, 99.2 
days; No. 2007 is, however, much earlier, 94 days; No. 407 is much later 
than the original variety, 105.6 days. 

The percefUage of hull, 26.9 for Joanette, is 28.8 for No. 2 007 (an un¬ 
desirable character), but drops to 24,4 for No. 3 307. 

Yield ingrain. — Joanette yields 59.67 bus, per acre; it is exceeded only 
by No. 607 which yields 79.09 bus; all the*other strains are more or less in¬ 
ferior to the original variety. 

Still more satisfactory results were obtained with Mandscheuri bar¬ 
ley, as is seen by the five-year averages for the original variety and the 
selected strains Nos. 6 809, 7*008, 7 408, 


Duration of vegetative period 

86.8 days . . 
86.8 » . . 

84,6 » . * 

86,2 » . . 


Bushels of grain per acre 

. . . 62.84 

. ^ . 69,95 

. . . 66.69 

, . . 67.29 










plant brbbping 


942 


The pure strains give a higher yield than the original variety and one is 
equally early, whereas the two others are earlier. 

857 - Experiments in the Hybridisation of Maize, in the Philippines, Marqulz, p. 
D.,ia The Philippine A^ncuUunst and Forester, Vol. VI, No. pp. 116-123. LosBafios 
(Laguna), December, 1917. 

Maize hybrids are often more vigorous and more productive than the 
parent plants, so that hybridisation may be advantageously carried out 
whenever similar varieties are available so that, when crossed, they give 
uniform and homogenous progeny. The author made the following 
crosses: — 

I) First Prize Mestizo (357 Pg) 9 ^ Iowa Ideal (1490 

II) White Flint Moro (2581) $ X Pasig White Flint (2298) (5 

III) Pasig Yellow Flint (2802) $ X Old College Yellow Flint (184 P4) 

IV) Bay Moro White Flint (3149) $ X Native Yellow Flint (3150) 

V) Pure Moro White Flint (3163) $ x Bay Moro White Flint (3145) ( 5 . 

The Cross IV, between white and yellow varieties, gave lemon colour 
hybrids which yielded 21.5 % more than the Native Yellow Flint. The 
results of Cross V were also very good, the yield of the hybrids exceeding 
that of the parents by 15.4 %. 

858 - Lint Percentage and Lint Index as Important Factors'in the Selection of Cot¬ 
ton Varieties. — Sae No. 866 of this Review. 

859-Investigations into the Colour of the Fruit in Hybrids of Tomato, Aubergine and 
Pepper, in the United States. — Byron, Halsted D., in The journal of Heredity, 
Vol. IX, No, 1, pp. 18-23. Washington, 1918. 

Tcbiato {Solamm Lycopersicum). — The pulp of the fruit may be 
either lemon colour (y), or red (R); the tegument may be of an orange 
shade (0), or colourless ( 0 ). The characters 0 and R are dominant, y and 
0 are recessive. There may be four different combinations:— 

1) yellow pulp and colourless tegument: yellow fiuit, yyoo 

2) » D » orange » orange » yyOO 

3 Red , . » .» colourless » pink » RRoo 

4) » » » orange » red » RROO 

The cross 1x2 gives, in jF^, hybrids all of which have orange fruit (yy Oo) 
as a result of the dominance oi 0. and in ^4 individuals with orange 
fruit and % with yellow fruit, in accordance with the ratio 3: i. 

Similarly the cross 3x1 gives an F^ composed entirely of pink-fruit¬ 
ed hybrids (Ry oo), and an F^ including three pink- fruited plants, RRoo, Ryoo, 
yRoo and one yellow-fruited plant yyoo. 

The cross 3 x 2 is less simple. In the two dominant characters 
combine so that all the fruit is of a different colour from that of the par¬ 
ents. i. red, RyOo These hybrids produce four kinds of gametes — RO, 
Ro, yO, yo — which combine in F^ in 16 different ways, as is seen by the 
appended figure, giving plants with red, pink, orange and yellow fruit res¬ 
pectively in the ratio 9:3:3:!. 



Femais gamete^ of Fj 
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Male i,a,ntfes of Fi 


S Ro >0 

9 ___ 


RO 

RROO (red fiuit) 

RROo (red f) 

RyOO (red t) 

RyOo (red t ) 

Ro 

RROo (led f) 

RRoo (pink f.) 

RyoO (led f ; 

1 1 

Ryoo (pnik f ) 

yo 

yRRO (rtJ 1.) 

1 

yROo (red f) 

1 yyOO (orange f.) 

i i 

yyOo (orange f) 

yo 

yROo (red i.) 

yRoo (pink f.) 

yyoO (orange t) 

1 yyoo (yellow f.) 


Zygotes of Fz 


Crosses between t3?pe 4 and the others gave the following results:— 

a) Cioss 4x1 (red fruit X yrllow fruit): —AH the Fj hybriefs hav- 
red fruit f behaves as in the cross 3x1 (see Figure). 

b) Cross 4x2 {red fruit X orange fruit): The F^ hybrids all have red 
fruit (RyOO'^ ; the3^ produce two sorts of gametes — RO and yO — which 
can combine in F^ in four diflerent ways, three giving red fruit RROO. 
RyOO, yROO — and one giving orange fruit — yyOO — so that ®/4 ^f the 
Fg plants have red fruit, and ^4 orange fruit. The h3’^brids RROO and yyOO 
remain constant, whereas RyOO and yROO continue to divide into plants 
with red fruit and those with crange fruit, in the usual ratio. 

c) Cross 4x3 {red fruit X pinkhnit ): this case is similar to the pre¬ 

ceding one except that in the cross red X orange the constant character is 
that of the tegument ( 00 ), whereas here i^cd X it is that of the 

pulp (RR). 

AuBESiOiNB {Solanum Melongena), — The most common colour of the 
fruit is purple, which, however, varies greatly in the difierent varieties, 
as may be seen from a comparison between the varieties Black Beauty and 
Dwarf Purple. In some cases this colour cccurs beneath the calyx, mothers 
only in these parts of the fruit exposed to the sun. There are, therefore, 
two pigments, distinguished by their manner of reacting to light. The fruit 
of plants which do not contain the factor determining the purple colour have 
a colourless tegument, and the ripe pulp may" be either ivory white or green. 
There are, then, four cases to be considered a) green pulp; b) white pul]); 
c) pufple tegument; d) colourless tegument. The characters “purple'* 
and “ green ** appear to be dominant. Pour combinations are possible: — 

i) Green pnlp and purple tegument: QGPP 
s) White w » » T* : ggPP 

3} Green i> » colourless » : OQpp 

4) White M » » ). : ggpp. 

The cross 1X2 gives, in all the geneiations, hybrids with constantly 
purple tegument. On the other hand, in F^^ the pulp of the fruit is alw^ 
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green, whereas, in of the plants have fruit with green pulp (GG; 
Gg gO) and % fruit with white pulp in the usual ratio of i. 

In the cross 1x4, or GOPP X ggpp. the hybrids of w'ilh the 
formula GgPp ]noduce 4 kinds of gametes ~ QP, Gp gP. gp. - which 
combine in 16 difiereiit ways, giving in F^. Q plants with green pulp 
and purple tegument (purple fruit), 3 plants with white ])alp and pur])le 
tegument (pink fruit), 3 plants with green pulp and colourhss tegument 
(green fruit); i plant with white pulp and colourless tegument (white fruit). 
These combinations rive a figure similar to that for the tomato. These 
theoretical results may be obtained by crossing the variety Tong White 
(white fruit) and the variety Dwarf Purple (purple fruit). 

Besideo the four types already discus^d there i 5 another with variegated 
fruit. When this is crovssed with a white-fruited variety hybrids with 
slightly variegated fruit are obtained in Fj, but when it is crossed with a 
purple-fruited variety the hybrids of F^ have purple fruit, and in F^ t of 
the plants have purple fruit ^and only a few have variegated fruit, showing 
this second character to be recessive. 

PEEPER {Capsicum spp.) — Before ri|.ening the fruil may be li^lu or 
dark green, when ripe> red or orange (red bring dominant). In some cases, 
at the period of ripening, imtead of an immediate change from j^recn to 
red or orange, intermediate colours occur, such as a bright lemon colour, 
turning first to orange, then to red. In this case the more or less ripe fruit 
has many shades varying from green in the parts not exposed to the sun, 
to orange and red. Thiscolour variation is due to a genetic factor which, a tthe 
time of ripening, determines the regular and immediate passage from green 
to red or orange. The most common colour edmbinatirns are: — i) lemon 
and orange; 2) green and orange; 3) orange and red ; 4) green and red. 

Some pepper plants have a purple pigment especially in the nodes end 
stem, but sometimes in the flowers and fruit. Before ripening this appears 
black. Tittle is as yet known on the inheritance and genetic value of this 
character. 

* To sum up, in all the species considered the coir ur of the fruit tends to 
be yellow or red. In the tomato and aubergine the colour of the tegument 
is the fundamental character in selection and hybridisation tests. In the 
pepper plant various chromatic factors occur before the ripening phase, 
some of which are very similar to those of the aubergine. The piuple cO'* 
lour occurs particularly in the fruit Of aubeigine. It is also common in 
that of pepper, but less marked in tomatoes. In each case it is very sensi¬ 
tive to the action of external agents. 

cereal 860 - The Cultivation of Cereals in Spain.—l. Quintanilla, o., CuUivaticfti of Ci'Mh in 
ANU PULSE New Castile,in BoMn de la AsocMdn deA^Hcultom dc Espaiki, Year X, No. 105, pp, 

CROPs 84, Madrid, Eebmary, 1918. — 11 . Dantin, Cereceda, J. , Esperinicnis in the Dry Farm¬ 

ing of Cereals in Spain, in Boletin di Ai^ricultura Ucnica y eoan^mm^ Year X, No. IT2, 
pp. 316-535. Madrid, April, 1918, 

I. -- Cultivation os Cskeals in New CASTiije. — The great obsta- 
de to £^n iiiereased cereal production in this district is the climate (i). In 

(1) See R. Svij, 1918, No. 743. 

[SSMMl 
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the provinces of Guadalajara, Cuenca and Madrid there are frosts every 
year frona November to April or May: in that of Toledo, from November 
to March. During the last 15 years the minimum and maximum tem¬ 
peratures were—6.50 and +40.40 C respectivelyin the province of Toledo, 
-—12.50 and +-38.50 in that of Cuenca, — 130 and +39.60 in that of Guada¬ 
lajara, and —140 and +40.50 in that of Madrid. The differences are, there¬ 
fore, considerable, and to these are added another unfavourable factor 

— snow during 8 or 9 months of the year. This accounts for the low yields. 
During the 10 years, 1903-1912, the average yields, in cwt. per acre, were : 

— Toledo, wheat 6.30 (this average, which is very low, includes the yield 

of irrigated wheat), barley, 13.38; oats. 9-55; rye, 4.38; Cuenca, w+eat, 
4.93; barley, 9.55; oats, 4.38; Guadalajara, wheat, 6.56; bark}", 8.36; 
oats, 6.66; rye, 7.44; Madrid, wheat,' 8.36; barley, 13.14; oats, 7.16; 
rye, 6.37. For the whole of New Castile the averages were: — wheat, 6.28 ; 
barley, 11.53; 6.29; rye, 6.03. It is seen that all these yields are low. 

On the other hand, rain is plentiful and well distributed— 361, 477, 
410, 417 mm. for the provinces of Toledo, Cuenca, Guadah jara and Madrid 
respectively. 

There are three soil t3pes in New Castile : — i) that from decomposing 
rocks, ver3^ s^Hcious with only 6 to 7 %o day, and containing only 
^• 5 ®/oo 5 %o larger amount in the Moucloa district), 0.6 7 oo 

of phosphoric acid, but up to 6 7oo potash ; 2) calcareous soil^ not used 
for crops; 3) soil derived from feldspathic rocks with more than i 7oo 
phosphoric acid, containing a fair amount of potash and nitrogen, but 
heavier than the soil of class i. 

In the experimental plots of the Agricultural Station of Alcala de He- 
nares the author found 12 to 14 % of moisture at a depth of 23 ^2 inches, 
and 9 to II % at the surface. There are also, however, at the Station 
sandy soils nearly 5 feet deep, which, at 2 feet, have barely 5% of moisture 
so that plants can d^ive little from it, .Experiments made at the Station 
showed that soil 5 kd deep and, if slightly heavy, 3% feet deep, is suit¬ 
able for cultivation (according to WidTSOE the requisite depth for sandy 
soils in the United States is 9.84 feet). 

Judging by scientific observations and his own experience as a farmer, 
the author does not advise for the Meseta Central " (central table-land) 
of Spain the dry farming methods usually recommended for dry soils, be¬ 
cause he observed that in this district they dr3^ up the soil instead of pre¬ 
serving its moisture. Instead he advises a single preparatory ploughing, 
as deep as possible, care being taken not to turn the sub-soil onto the surface. 

The most satisfactory fertilisers are phosphatic and nitrogenous ones ; 
as a rule little potassic fertiliser is required. 

In view of the great climatic variations from one year to another it is 
impossible to lay down rules for the best time for sowing, but at any rate 
it should be sufficiently early to avoid injury from late frosts. With regard 
to the quantity of seed, in many parts of New Castile 187 lb. or more per 
acre are Used. Cultivation consists of one or two hoeings to destroy weeds. 

The author studies the different American wheats which, on the wbok^ 
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are adapted neither to the particular climatic conditions nor to the soil 
of New Castile. 

II. EXPmitoNtS ON THE DRY PARMINO OP CERPAES IN SPAIN. — 
The author refers to the work done by Senor Jose Gascon at tjic ** Granja 
agrfcola of Palehcia and by Senor QinN'rANiEPA at the Mralcampo farm 
near Azuqueca, Guadalajara. The former concluded that the factor de¬ 
termining the quantity of seed to be used is not the nature of the soil, but 
the climate. At Palencia, where the average annual precipitation is 399 mm. 
the best quantity is 1.4 bushels per acre. With this quantity and good 
cultural methods the Agricultural Station of Palencia obtained, as a nine- 
year average, 21.38 cwt. of wheat per acre, or 3,27 times more than the aver¬ 
age production (hardly 6.53 cwt.) for the whole of Spain (i). The amount 
of seed commonly used is excessive and sometimes exaggerated. 

For more than a century excellent Spanish agriculturists have tested 
and recommended sparse sowing. AxJGUSTfN COROERO tested it near 
Madrid on behalf of the ‘‘ Peal Sociedad econdmica Matritense and, in 
1771, obtained for wheat, using 0.92 bushels of seed per acre, l8.88busbelsof 
grain fin3:772. With 0.74 bushels of seed, he obtained 21.88 bushels of grain,, 
The seed Was sown in lines in three rows With a space of one unsown line. 
In 1773, also with sparse sowing, he obtained 59.27 bushels per acre of 
barley using 1.96 bushels of seed, and 43,18 bushels of grain with 1.4 
bushels of seed. The results of his experiments led him to recommend 
sowing in pockets, four seeds to each, in squares i foot apart leaving i line 
unsown to every 3. He based his calculations for the number of seeds to use 
on the work of VAnclRCEE, who had already determined the number of 
seeds per unit of weight. In 1818 this method was confirmed and recom¬ 
mended by Prof. Arias y Costa in his text-book entitled Leccicnes de 
AgricuUum expUcadas en el Javdin botdnica (Madrid, 181S). 

861 - Yields of Spring Grains in Illinois. •— burlison, w*. e., and allyn, o. h., in The 

University of Illinois, ^ncultural Experiment Station, Bulletin, No. 195, pp. 499-508. 

Urbana, Tllinoxs, January, 191 j?. 

Spring grains form a large proportion of the crops produced in Illinois. 
Owing to the marked climatic and soil differences in the State, varieties 
suited to one district axe not necessarily desirable in another. The experi¬ 
ments described were carried out to determine the varieties best adapted 
to northern, central and southern Illinois, as represented by the experiment 
fields at Dekalb (Dekalb County) ; ,Urbana (Champaign County); Fair- 
field ^(Wayne County). The methods of culture used were similar to those 
of the corn belt. 


(i) According to Prof, KajrRo {Corso generate M Agronomia, Voi. II, p. 153, Rome, 190O) 
ti;|c average yield in Spain 17.5 busbels per acre. According to Seflor GumersiNbo 
; BE lA Rosa, duringtbe last i?o years, on an average about to of tbe 40 million acrei^ 

pl'tbearafe l^d of S^tn bave bsen used for wheat, with an average annual yield, according 
to official statistics twhich he considers higher than the actual yields), of over ir5 million 
bjrihels, bushel^ per acre (Mevisia Monies, Year XEH, No. 99a, pp, 338-^59. Ha- 

-drid, Hhy;r 5,^918). ' ' ' , ' 
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NoRTHPiRN Ii^UNOis. — (Soil: brown silt loam; rainfall: 33,64 inches 
per year) : — The rotation was chiefl^^ maize, maize, oats, and clover, btit 
tests were also made with oats, spring wheat and barle^^' in the rotation 
maize, oats, spring wheat and clover. 

Oats. ~ Of the varieties tested for 6 years Silvermine, Schoenen and 
American Banner gave the highest yields with an average of 64.0, 63.3, 
61.1 bushels per acre respectively. Great American, Scottish Chief and 
White Kherson (Iowa 103), tested for 2 years only, gave veiy satisfactory 
yields (70.8, 70.2 and 68.6 bushels per acre respectively). Tests made 
over 6 years with northern oats and home-grown oats showed that the first 
produced an average of 3.0 bushels per acre more than the second ; this 
difference is not sufficiently great to justify the extra expense incurred 
by shipping northern seed oats. 

Spring wheat, barley, rye and emmer. — The tests with these cereals 
have been too limited to justify any conclusions as to the relative value 
of the varieties. 

CEJNTRAn InmNOis. (Soil: brown silt lojam;rainfall:35.76 inches 
per year). — The crops were grown in two rotations, i) maize, maize, 
oats or other spring grain, and clover; 2) wheat, maize, oats and clover. 

Oats. — The best varieties tested over a number of years were:— 


Variety j 

j Average yield 

1 (bushels per acre) 

Varietv 1 Average yield 

1 (bushels per acre) 

Sixty Day (ii yrs.). 

58.1 

Irish Victor {ii yrs.) . . . ! 

i 

1 49.9 

Swedish Select (6 yrs.) • • . 

54-6 

Silvermine (8 yis.). .... 

49.3 

Schoenen (9 yrs.)...... 

5l.r 

Iberian (13 yjs.) ..... 

49.0 

White Bonanza (13 yrs.). . . 

49.9 

American Bonner (13 yrs.) . 

47-0 


The most promising of the varieties grown over 2 years only were: — 
Great American (72,1 bushels per acre), Yellow Kherson (Iowa 105) (68.9 
bushels per acre), Big Four (68,8 bushels per acre), and Wisconsin Pedigree 
No. I (67.9 bushels per acre). 

Spring wheat. *— This crop is not ever likely to become important 
in Central Illinois, though it offers possibilities, especially where there 
is a danger of winterkilling. The results obtained in 1916 were : — Spring 
(a home-grown variety), 27.9 bushels per acre; Durum, 24,6 bushels per 
acre ; Marquis, 21.8 bushels per acre; Bed Fife, 18.3 bushels per acre. 

Barley. — Common barley, with a 5 year average of 40.1 bushels 
per acre, seems the most promising of the varieties tested. It is very 
similar to Oderbrucker, which gave a 4 year average of 38.1 bushels per 
acre. The trials carried out so far are, however, insufficient to give any 
definite results. 

SoOTHBRN IimKOis — (Soil: grey silt loam on tight clay; rainfall: 
40.25 inches per year). Climatically southern Illinois is not well adapted 
to spring cereals, though, in favourable seasons, fair yields may be obtained. 
Texas Red and the early varieties of oats give better results than the late 
varieties. ' * 
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The bulletin concludes with a table setting out the cluiracteiistics 
of the varieties of oats tested. 

862 - Researches on the Gases of Swamp Rice Soils, in India, — See Ko. hi,^ ot ihi& 

/Havicip, 

863 - The Recurving of Milo and Some Factors Influencing It. — Cownek* a. i'>. ana 

KxVrper, K. B., in Texas A^ncultuml Expcyimait Sfafiort Bui him No. 204, 30 pp. -j- 

10 Tables 4 - 13 Figs. Austin, Texas, Fcbiuary, iqxy. 

Recurving or goosenecking '' in milo and certain other sorghums is 
undesirable on account of impracticability of harvesting the croj) with ma¬ 
chinery, and the probable reduction in yields by loss of heads during the 
early stage of development. 

Climatic conditions at the I^ubbock station, where experiments Were 
conducted, were very favourable to the study of the fundamental cause, 
or causes, of recurving and the factors influencing it. 

Tallness or dwarf ness in the same strain is the result of lengthening or 
shortening of the internode. No apparent difference was observed in the 
tenderness of the peduncle of different grain sorghums at similar stages 
of development. In every case noted the normal inclination of the peduncle 
was toward the side of the leaf sheath opening. The removal of a vertical 
section of the back of the upper leaf sheath, however, always resulted in 
complete recurving of the pedunclein the direction of the opening, this fo^t 
indicating that the support from the leaf sheath alone controlled the dire> 
tion in which the head inclined. Dwarf ness in stature is associated with a 
high percentage of erect heads, while tallness is attended by a high percent¬ 
age of pendant heads. Rapid growth of the plant is conducive to tallness, 
while slow growth is conducive to dwarfness. Root-pruning and consequent 
limitation of food supply increased the number of erect heads and decreased 
the number of pendant heads. I/imitation of moistiire and food of indivi¬ 
dual plants, by reducing the feeding area per iilant, resulted in an increase 
in the number of erect heads and a decrease in the number of pendant heads. 
Measurements of internode and sheath lengths in both milo and kafir have 
shown that while the internode varies widely under different environmental 
conditions, the sheath length remains quite stable. A shortening or a length¬ 
ening of the internode without a corresponding change in the length of 
the sheath results in the sheath's overlapping the internode in varying de¬ 
grees when the same plant is grown under different conditions. Dong over¬ 
lapping of the sheath undoubtedly lends support to the stem, including the 
peduncle, while a short overlapping of the sheath lends correspondingly lit¬ 
tle support. The removal of the inrolled sheath tip before any part of the 
head appeared resulted in increasing the percentage of erect heads. It 
^ems conclusive that in milo a tightly inrolled upper leaf sheath tip 
influences the position of the head. Plants of tall stature showed a long 
inroU, as compared with dwarf plants, and long inroH of the upper sheath 
seems to be associated with a large number of pendant heads. 
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864 - Important Root Crops of the Philippines. — kjngivun, f. c. andooRYLAND, e. d., starch crops 

in The Plnlippim AgncuUwal Rcvicu, Vol. X, Xo. 4, pp. 410-433. Manila, 1917. 

The following plants are largely cultivated throughout the Archipelago, 
usually as secondary crops. Their produce is on the market all the jt&x 
round, and though the total production is unknown, they play an im¬ 
portant part in the food supply of the population. 

Ginger. — It is of good quality and consumed entirely locally. Be¬ 
sides Zingiber officinale 4 other varieties are cultivated, The 3ield per acre 
is from 4.77 to 7.16 metric tons of roots which lose 70 % of their weight 
when driei It is‘sold coated or uncoated and scraped (decorticated when 
fresh and dried ; this is white ginger Ginger de is made from a 
water extract of dried ginger root mixed with sugar, lemon juices, and 
yeast. 

Arrowroot. — Although all the different species used in the manufac¬ 
ture of arrowroot {Mamnta amndinacea, M. nobilis, Mmihot Missima 
[cassava], Canna Achims, C. eduUs, C. flaccida), except Maranta nobilis 
and Canna Achiras, are grown in the Philippines, otHjMaranta amndinacea 
and Tacca 'pinnatifida are used largely. The former occurs wild in some 
localities. Under favourable conditions it yields 4.98 metric tons of roots 
per acre, which, with the local, crude processes of manufacture, yield 15 % 
of starch. The latter plant grows wild, especially near the coast. 

Cassava. — There are many varieties in the Philippines, both bitter 
[Manihot utilissima) and sweet (ikf. Aipi= M, palmaia), but they are not 
named. The average yield per acre is at least 9.95 toijs of fresh roots con¬ 
taining 25 to 30 % of starch, 8o % of which is extracted by modern 
methods. Cassava does best in sandy soil, alone, at intervals of one year, 
in squares, or with a leguminous crop (cowpeasor mungos, etc.) between the 
lines, which should then be 5 feet apart. All the roots (sweet and bitter) 
contain hydrocyanic acid, which is removed by washing, drying, roasting 
or prolonged boiling. The roots are best for human food between 6 and 
9 months after harvest. 

SiNCAMAS [PachyrrUzus efosns = P. angulatu^. — A Leguminous 
vine, which has become acclimatised and grows wild in the Philippines. 

It is propagated from seed sown sparsely in rows about 23 inches apart, 
allowing from 15 to 20 seeds to the metre (3.28 feet). The plant matures 
completely in about 2 years, but is harvested 5 or 6 months after sowing, 
i, e,, when the root, which is the edible part, is still tender and not yet 
fibrous. The yield is about 6 tons per acre. 

Eeephant Ear Peant (Colocasia esctdenium = C. antiqnormi), known 
locally as “ gabi The edible part is the starchy, acrid stalk, or corm, 
the acrid constituent of which is removed by boiling. The average 5deld 
is about 23 cavans {46.86 bushels) per acre. 

Some years ago the Bureau of Agriculture of the Philippines made a 
collection of 21 species and varieties of gabi, most of which had to be dis¬ 
carded because of their liability to fungoid diseases. 

Sweet potato [Ipomoea Batatas), — The sweet potato is known in 
the Philippines by the Mexican name of ** Camoteunder which it was 
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introduced centuries ago. There are several good-producing native varie¬ 
ties, but none of them are equal to the best varieticwS imported from North 
America, the best of which are New Jersey Yellow, known locally as Mo- 
mungan, New Jersey Red, and California Large White. The second variety 
holds the record for productivity, having yielded 256.78 cwt. per acre. 
In the Philippines the sweet potato is propagated by cuttings from >oung 
vines or, in sandy soil, by planting whole or half potatoes. When trans¬ 
planting the plants are placed in the centre of the ridges (flat-ground plant¬ 
ing gives low yields and bad-shaped roots, as was shown at the Singalong 
Agricultural Station). The best time for planting is towards the end of 
the rainy season, but if irrigation water is available the potatoes may also 
be planted during the dry season. Cultivation consists in working with a 
cultivator, followed by hoeing; it is rarely necessary to repeat the process. 
The most common diseases are mosaic disease, due to physiological causes, 
and rots of the tuber during sloaing. The most injurious insect is Cyla$ 
formicarm, which lays its eggs near the collar. The larvae bore holes 
in the root, where they pupate. Control measures consist in early hai*- 
vesting, rotation, and the burning of all root refuse. 

Yam. — In 1912 the Philippine Bureau of Agriculture collected 116 
species and varieties of the genus Diosema from all parts of the Tropics, 
and cultivated them for several years. The 96 which became acclimatised 
were subjected to a complete chemical analysis, and to growing and feeding 
tests. Only 34 (10 varieties bf D. fasciculata, 18 D. sp., X D. Daemom, 
4 D. akta, 1 D, acideata) were considered adapted to Philippine conditions. 
These are being propagated for distribution purposes at the Agricultural 
Station of Lamao, Bataan. 

D, fascicukta grows wild in some parts of the Philippines. Propagation 
is by tubers or crowns of tubersinlines 2.3610 3.28 feet apart at distances of 
3.28 feet; trellises are erected later. The roots are harvested 7 to 9 months 
after planting. The production is equal to or belter than that of the best 
varieties of sweet potato ; some of the lai^er varieties yield nearly 23 metric 
tons per acre, but as;fchey are difficult to harvest they are rarely grown. 

A table is given showing the results of analyses made by the Bureau 
of Science of Manila of the roots of 96 species and varieties of Diosema 
grown in the Philippines. In most cases the tubers weigh about 500 gm. 
and contain about 70 % of water, 0.2 % of ether extract, 0.3 % of sacchar¬ 
ose, 0.4 % of reducing sugar, 2 % of protein, less than I % of ash, about 
20 % of starch, less than i % of fibre, and about 5 % of undetermined 
substances. 

FiKRE CROPS 865 - Cotton in Algeria in 1917 (i)^—'X rabxtt, in CompUs rendus des Seances de VAcmUmie 

d\ipioultm6 de France, Vol. IV, Ko. 16, pp. 512-513. Paris, May 8, 1918. 

Owing to the difficulties of the present times cotton growing in Al¬ 
geria is still localised in the Orleansville and Oranie districts. Neverthe- 
lessi wy good results have been obtained. The only varieties cultivated 

(ij See i?. liSaitn, 19^8, No. 343. (Si.) 
lU 4 rm} 



are derived from Egyptiaii cotton and the piocluct, which ih veiygood, 
commands high prices. 

Two varieties selected by the Botanical Department from seed from 
the Yuma Station, CaHfornia, have given good results. 

The ** Yuma '' vaiiety, selected from Mit-AJGbfi, yielded at Orleaiis\hlle 
16.9 cwt* of raw cotton per acre Under the same conditions ]Mit Afi.fi 
yielded 13.5 cwt. per acre. At present prices a yield of 13.5 cwt. gives fibre 
worth £56 per acre. No other crop can give such good resultc> in the 
Chelif plain. 

At the Ferme-blanche Experiment Stati on the best results wei e obt ai iied 
with a variety called temporarily ‘‘ Californiawliich proved there 
superior to Yuma, especially in earliness. This vaiiety seems well suited 
to the soil and climate of North Africa. 

For some years Egyptian planters have suffered much loss through 
injury done by the larvae of Geleichia gossypiella, which attacks the pods. 
The larvae hibernate in the seed and may be carried in it. As disinfection 
experiments with the seed gave unsatisfactory results, it is most important 
that no more seed should be imported from Egypt. At present sufficient 
selected seed is produced in Algeiia to meet the local requirements. The 
Co-operative Society of Orleansville, the Cotton Association of Oran and 
the Ferme-blanche Experiment Station at Habra, are in a position to 
supply all the demands for seed in Algeria, Tunis and Morocco. 

866 -LintPercentageandLint Index of Cotton and Methodsof Determination; Investi¬ 
gations in the United States*— Meloy, G S.,m the U. S.Depaitmuit of A^ncultmei 
Bulletin No. 6^4, pp. 1-12 -{- 2 Figs, -f 4 Plates. Washingtcgi, Jatniaxy 18, 1918. 

The danger of diminishing the vitality and earliness of varieties 0- 
cotton by breeding those with undesirable characters by over-emphasis¬ 
ing the percentage of lint as a measure of their comparative values was 
pointed out in 1908 by Mr. O. F. Cook (i). It has been suggested that 
instead of the percentage of lint only, the weight of lint ginned from 100 
seeds should be used as an additional standard for judging varieties. 
This standard of comparison was called the lint index. Subsequent ex¬ 
perience has shown not only the desirability of using this standard, but 
has also led to improved methods and apparatus for determining the lint 
index and the lint percentage in samples of seed cotton used by selectors. 

The lint percentage is the ratio between the weight of the fibre and the 
weight of the seeds from which the fibre is ginned expressed as a percentage 
of the unginned seed cotton. The buyers of seed cotton were the first 
to use this lint percentage. It should be very carefully used if adopted 
by breeders and growers as a measure of the comparative value of varieties 
as it is misleading unless used in connection with the lint index. 

An increase in the lint percentage may be due entirely to a reduction 
in the size of the seed without any corresponding reduction in the amount 
of fibre, and vice-versa. 


(i) Cook, O. F., Danger in Judging Cotton Varieties by I<mt Percentages. V. S. 
Agf,, Bur. Plmvt Jndusfry, Cifc^ ii, pp. 16.1908. {Author). 
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Tlie lint index is a meabure of the abundance of the fibre rather than 
the measure of the ratio between the weight of the fibre and the weight 
of the seed, as for the percentage of lint. 

The lint index shows the number of seeds and consequentiy the number 
of bolls, producing i lb. of fibre. The npmber of seeds and bolls required 
to produce i lb. of fibre is constant for all varieties of cotton having the 
same hnt index regardless of the percentage of lint. 

An increased lint index corresponds to an increase in the weight of 
the seeds and reduces the number of bolls required to produce i lb. of fibre. 

The lint index is an important factor in the cost of production of cotton. 
An increase of a single gram in the weight of fibre per loo seeds, without 
any change in the lint percentage, reduces the labour of picking cotton, 
thus increasing the amount picked by each worker. It is essential that 
a planter should know the lint index of a variety as well as the lint percent¬ 
age when choosing a variety to be planted. 

Methods for determining the eint indeJx and the seed weights. 
— After having weighed a standard sample of lOO gm. of seed cotton and 
determined the percentage of lint, which is the actual weight of the Hnt, 
the lint index and the weight of loo seeds are obtained by the following 
formulae: — 


Percentage of lint 


Number of seeds in sample 
Percentage of seed 
Number of seeds in sample 


X 100 lint index. 

X loo « weight ol loo seeds. 


The lint index may be determined as follows : — loo average seeds 
fairly ginned are weighed on a sensitive balance, or still better, the average 
weight of two lots of lOO seeds is determined. The following formula 
may then be used : — 


Weight of 100 seeds 
Percentage (>t seed 


Xlhit percentage = Hnt index. 


A method is described by which the lint index and the size of seeds of 
a variety of cotton may be determined without a balance by means of 
tables given in the bulletin. A devseription is also given of a balance for 
the direct reading of the lint percentage. This balance is on the market. 


867 - The Cultivation of Gombo as a Textile Plant; Experiments in Mexico. — La 

vista a^ricola, Or^am oficiul de la Diuccidn AsrimUura, Secratafia de y 

FomvntOf i,No. 10,pp. 308-400 -f 3 Figs,Mexico, January 15,1918. 

This paper contains the results of experiments carried out a few years 
ago by Senor E. Martinez at the Agricultural Station of Villa Heimosa, 
Tabasco, of which he was the director. 

Gombo or ** chimbombd ", as it is called in Mexico, includes two spe¬ 
cies, the dwarf Hibiscus abelmoschum and the giant H. esculentmn, which, 
in hot climates, reaches a height of nearly 10 feet. 

This Malvaceae is very strong and adapts itself to the most varied 
climates (it only suffers from hard frosts) and to all soils. It does 
best* however, in sandy humus soils which have not long been cleared 
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of trees and in alluvial soils. In w.,im countries ii can be sown throughout 
the year, in temperate countries in spring and summer. A*' the tegument 
of the seed is hard it is Well,if possible, to irrigate before sowing, otherwise it 
is best to wait for the period following the first rain^. If gombo is cultivated 
especial^ as a vegetable, i. e., for iis green fruit, it should be sown in lines 
6 ^ feet apart with 3 ^ feet between the plants; if grown for its fibre these 
distances should be reduced by half. The only cultivation needed is hoeing. 

The plant begins to bear fruit z months after so'^^ing. If the fruit, espe¬ 
cially the first, is cut as soon as it forms, the plant develops better and in 
6 months grows to a height of 10 feet or more; it should then be cut and 
not left till it loses its fine texture and sheen. The stalks, cut and put 
up in bundles, are macerated for 8 days; if possible the water should be 
renewed and the bundles washed frequently; finally they are rinsed in clean 
or soapy water and laid out in the sun to dry and bleach. 

An ordinary sized gombo plant yields from 50 to 100 gm. or more of 
clean fibre, corresponding to ii to 16 cwt. per acre. Before macerating 
the stalks the capsules are collected; the seeds obtained (4 to 8 cwt. per 
acre) yitld an edible oil and a cake which may be used either as a concen¬ 
trated food or as a fertiliser.’ Roasted they are used as a substitute for 
coffee. The tender fruit is prepared in various ways; cut in slices and dried 
in the sun it keeps till winter. The wood of the stalk and the fibrous cover¬ 
ing of the capsule are excellent material for paper-making. The leaves 
and tender parts of the plant, if &silaged, form excellent fodder for cattle; 
dried naturally they may serve as a substitute for tobacco, for they 
resemble it in appearance and when burning have almost the same smell. 

S6S - Rssuits of Growing Sweet Sorghum in Piedmont, Italy. — jacoiietti, g , ia 0- 
airicolp, Or:^ano VfficiaJc d:lVAssociazione A^raria PavMowfm', Year XXIII, Xa. 9, 

p. 41 +3 Turin, Mas* 

The author grew sweet sorghum at Villafranca Piemonte (province 
cf Turin). On a plot 45 ^ sq. yds. in size he obtained, as an average of 
several years, 220 lb. of stalks and 22 lb. of seed. The 220 lb. of stalks 
yielded from 90 to 120 lb. of juice, and from 991b. of juice were obtained 
from 15 34 ^7 ^f sweet syrup.- The author recommends the cul¬ 
tivation of this sorghum in Italy, especially for the preparation of the syrup 
for home use (simply by concentrating and removing the scum). 

869 - Plants Suitable for Paper-Making in South Africa.— i^eightok j., in 7 hc Souv vARior^ clops 

African Journal of Science, Vol. XIV, No. 6, pp. 287-289. Cape Town, January, 191S, ^ 

South Africa can furnish large quantities of TambooMe grasses [An- 
drofogon spp.) suitable for making paper pulp. Samples of such paper, pre¬ 
pared by Bertrams, Limited, of Edinburgh, were quite satisfactory. The 
commonest TambooHe grasses are A. hiritis, growing to a height of from 2 
to 3ft., and A. Nufdus, growing to a height of 5 or 6 ft. The former species 
is common throughout South Africa, while the latter occurs in patches 
adjoining forests and in moist places. 

Cypenis textUis and C. hexangnlm, common near rivers and w^et locali¬ 
ties in South Africa, produce a very strong paper; 5 to 10 % of their pulp 
mixed with Tambookie grass pulp produces an extra strong paper. . 
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Among other plants suitable for paper-making are: Sansevieria t%yf- 
siflora, an underbush plant common in the eastern regions ; Fleufya fedan- 
culms, a nettle common in moist places I amcricana, introduced 
all over the country; maize cob husks and plantain fibre. 

870 - Investigations into the Autumn Growth of Fruit, in Italy.— manakeh, akgelo, 

in II CglHvatoi‘e, Year lyXIV, No. 9, pp. 180-183, and No. 12, pp. 246-248 -f-1 Diagram. 

Casale Monferrato, 1918. 

The experiments described were carried out by the author in an orchard 
at Imola planted in 1903 with pears [Cwaio and Ber^amoUa Espeyenjmt- 
ties) grafted on quince, with apples {Reinette, Belle flew jame, Rosa fomam, 
Garofana, Rosmarim varieties), grafted on doucine and quinces iyan De¬ 
mon and Geante de Vranja varieties) grafted on stock sprung from seed. 

The author summarises the results of his invstigati^ns carried out to 
verify the studies of Rivi^rD and-BAinHACimin France (i) and of White- 
house in the United States (2), according to whom winter peai's, like 
apples, grow most during the period immediately preceding harvest. 

1) The volume (and, naturally, the circumference as well) increases 

till a little after mid-October for winter pears, till after mid-November 
for late apples. Quinces are intermediate between the two, but resemble 
pears rather than apples. Consequently it would be well to bear these 
facts in mind when gathering these fruits unless other circumstances make 
an earlier harvest preferable. ^ ' ■ 

2) The development curve of these fruits shows clearly that, contrary to 
the results obtained by the above mentioned workers in France and America, 
growth decreases as the season advances. 

3) The specific weight of these fruits continually decreases during the 
last weeks before they fall. 

4) The growth of the fruit depends on their more or less favourable 
situation and the number of fruits on the branch or on the plant. 

S71 - The Common Honey Bee as an Agent in Plum Pollination.— Hendrickson, • 

A, H.,in the College of AgrienUnre, Agriculiuval Experiment Station, Berheley, California^ 

Biilldin No. 291, pp, 215-236-f 13 Figs. Berkeley, Jainaary, 1918. 

The results of these experiments, which are a continuation of those of 
the preceding year {3), may be summarised as follows: — 

The average yield per tree of French (Agen) plums was increased by the 
use of bees in the orchard, but there was no increase in the yield of the Imper¬ 
ial variety. The percentage of setting was greatly reduced for both varie¬ 
ties when all pollen-carrying insects .were kept away from the trees. The 
percentage of setting in a French plum tree enclosed in a tent of mosquito, 
netting with wooden supports alone or with an Imperial tree and a colony 
of bees was higher than the orchard average for the variety. An Imperial 


(i) G.RivifeREand G, Bailvache, Etude surraccroissementdu volume des fruits {Journal 
ie SocUti not, e^Bortimltufe de Efam&, December, 191;). —• (2) W. E. Whitehouse, A 
Study of VaHaHoa iu Apples During the Growing Season [Oregon SfaiionBuU. 134,1916,3-13} 
— (3) Sec J?. June, 1918,^0.649. {Ed.) 
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tree gax’'e a good crop when alone in a tent with bets, but a slightly higher 
yield than the orchard average when enclosed with a French plum tree'and 
bees. The French plum tree which had given a heav}^ crop in 1916 w’heii 
enclosed in netting with bees, gave a very light crop in 1917 when left free. 

A plum tree which had given a small crop in 1916 when under a tent alone, 
gave, in 1917, a percentage of setting w^hich was satisfactory although: be¬ 
low the general orchard percentage. Both the Imperial trees which had 
given a small yield in 1916, gave heavy crops in 1917 under open orchard 
conditions. The percentage of setting of the French varieties w-as in 
inverse proportion to their distance from the Imperials. 

The results of the two year's work led to the followingconclusions: — 

1) Both French and Imperial plum trees set better if hives are placed 
in the orchard during the flowering period, provided the trees are in nor¬ 
mal healthy condition. 

2) If there are no bees in the orchard the percentage of setting of 
these varieties may be low. 

3) The French plum does not absolutely require to be interplanted 
with the Imperial, though such interplanting may prove beneficial to both 
varieties. 

872 - The Mulching of Orange Groves in California and its Effects. — See No. S40 of this 
Review. 

873 - The Chasselas x Berlandieri 41 B. Vine in Sicily, — Paulsen, F.,in Lc Pyo^m 
aiiricole et vUicole, Year XXXV, No,^ 16, pp. 367-369. Montpellier, April 21, 1918. 

For some years Sicilian vine-growers have re-constructed their vine¬ 
yards with two^tock only: —Aramon X Rupestris Ganzin Iso. i and, 
by preference, Rupestris du Lot. They should realise that other hybrids 
may be used many of which, especially those of Berlandieri, are superior 
to Rupestris du Lot under certain soil conditions. 

One of these, little known and little used in Silily, is Chasselas X Ber- 
iandieri 41 B, a hybrid created by Mii,i.ari>ET which was successfully 
used in reconstituting the Charentes vineyard in France, in a district where 
there is a predominance of tertiary limestones, which are most apt to cause 
chlorosis.' Under these very diflSicult conditions of growth the most reli- ^ 
able and satisfactory reconstitution of these vineyards, planted with 
Folleblanche, which give the best cognac of world-wide fame, was obtained 
with 41 B. 

Chasselas X Berlandieri was not readily used in the foremost Sicilian 
experimental yards because there wei'e numerous phylloxera growths on 
its roots and its resistance in the Sicilian climate was doubted. Time, 
however, has shown that in spite of its susceptibility to phylloxera it is suf¬ 
ficiently resistant. The author has never seen it die either in stock plan¬ 
tations or even in the oldest experiment fields. He considers it a stock 
which might be advantageously used for recernstituting Sicilian vineyards 
if it is judiciously employed and adapted particularly to the conditions it 
prefers. It is especially suited to very calcareous soils with marly sub¬ 
soil. In the Sicilian oKmate it resists well in soils containing 80 to 90 % 
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of lime. The author has also observed-it in very good condition in cal¬ 
careous loam and even in sandy loams where clay predominates without 
any trace of lime. It should not be used in arid, poor soils and those re¬ 
taining an excess of rvater which are cold and wet in spring. Tlie soils 
which suit it best are those which warm rapidly but have a cool stib-soiL 
It did well in the Marsala experiment vineyards in ground witli rich 
calcareous marly sub-soil, but failed in dry soil the sub-soil of which con¬ 
sisted of arid calcareous tufa. Excellent results were obtained with it in 
the experiment field of S. Giuseppe Tata, on the estate of Prince Campo- 
REALE in calcareous loam, and it also does well in the stock yard of the 
Royal Nursery of American Vines in the Euparello district, in rather heav\" 
sandy loam. 

i Chasselas X Berlandieri 41 B is ver}" satisfactory for budding and has 
a good affinity for most of the local vines. It is one of the plants most 
resistant to bramble-leaf disease. 

874 - The Influence of the Stock and Other Factors on the Quality of the Wine: Ex¬ 
periments Carried Out in Sicily. — paui/Sex, f, and Maggioni, n., pp. 47 + 3 Tables 
4- 4 Diagrams, l-^alermo, X915. Abstract ill LtJ viUcolc, Year XXXIV, 

‘ Xos, 42 and 43. Montpellier, 1917- 

The results of comparative experiments carried out at Marsala from 
1907 to 1912 are given: 

1) The quality of the wine depends in part only on the scion and the 
stock and much more on other conditions which are quite independent of 
the grafted vine — good or bad seasons, soil conditions, date of harvest, 
condition and quantity of produce, etc. It is a character, therefore, due 
partl3^ to internal (intrinsic) and partly to external (extrinsic) conditions 
or due to the environment in and conditions under which the vine is cul¬ 
tivated. 

2) A high yield is not always proof of an inferior quality produce ; 
on the contrar}' there is sometimes no connection between quality and 
quantity in the case of very productive stock planted in fresh and 
fertile soil. 

3) The differences in the alcohol degree of wines due to variations 
in weather condition from one year to another, are very marked and range 
from a miniirium of 1.3® to a maximum of 3.40, according to the qijality of 
the stock, but are much less in dry years (1.5°) than in wet years (2.6<>). 

4) The differences in the alcohol degree, due to variations in soil are 
less marked than the preceding ones, and range from a minimum of o.3<> to 
a maximum of X.30, according to the stock. The limits within which these 
variations occur are the same in dry as in moist soils. 

5) Differences due to the nature of the stock are still less marked and , 

do not exceed an average of of a degree. 

6) Such variations in tne alcohol degree of one stock or another maj' 
be obscured by other components of the wine, so that they are hard to de¬ 
tect by the taste. 

7) An average of -four years of experiment shows that the various 
stock may be classed in the following decreasing order with regard to the 
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quality of the produce:— 420 A, Aramon X Rupestiis 1202 and 17-37 
(both of the same degree) and Rupestris du Lot. 

8) The stocks which gave produce of the most constant quality and 
quantity were 17-37 and 420 A. As a rule these are vines of average yield 
and vigour, earlier or less sensitive to seasonal influences and various other 
factors. Aramon X Rupestris, Rupestris du Lot, and 1202 gave irregular 
produce, though with a high alcohol degree, especially the first two, 

9) The differences from one year to another, and even in the same 
year, between the yield of Giillo and that cf the native vines grown in the 
Marsala district, are very marked, even when the plants are grafted on the 
same stock. 

10) The quality of the produce, within ceitain limits at leasts is in 
inverse ratio to the drought-resistance of the stock, their vigour and the 
delay in the ripening of the grapes in moist soils or wet 3^ears, and vice 
versa. It improves in proportion to f^je lateness of the harvest, and is in 
accordance with the facility with w^hich the vines adapt themselves to 
very calcareous soil. 

What is the practical importance cf the variations produced hy the 
scion on the different stocks, and how can they be combined with those pro¬ 
duced by environment and other knowm causes so as to produce the best 
results ? First of all it is possible to obtain with grafted vines wine of 
excellent quality even surpassing that of the wines obtained in the past; 
the same applies to yield. 

There are many causes accounting Jor difierences in the quality of the 
produce — larger productive capacity of native vines grafted on American 
ones, earlier development and riper grapes, more careful selection of the graft 
cuttings and the native varieties, simultaneous and cdnccrdant action of 
the variations caused by the scion with that of the other factors, or of the 
compensation between the eflects of^tbe scion and those ol other causes 
acting in the opposite sense. 

Grafting on American ^dnes is an efficient method of regulating the 
vegetation and yield of the vines. All depends on a choice of a scion which, 
without prejudice to the 3deld and life of the plant, develops best the desired 
qualities. 

On the other hand, however, experience has shown that the ydeld of 
no stock is positive, but only relative, according to the y^ear, nature of the 
soil, etc. Therefore, whereas on one hand preference should be given to 
certain stock which give a high yield of the best quality’ fruit, it w-ould on 
the other hand be well to be able to dispose of several stock to take advant¬ 
age of the character of each, according to the y^ear. The sy^stem of planta¬ 
tions of mixed stock and that of cultivating too many different varieties 
of native vines which, though they produce well are net to be recommended 
for quality, is to be condemned. At Marsala such varieties should be 
limited to Grille and Cataratto; only in special cases should Catanese and 
Damaschino be used. 

Many Sicilian vine-growers have been too easily led to favour Aramon 
X Rupestris, a stock which certainly has undeniable ad^’^antages, amongst 
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which is the very important one of giving very high yields, but which for 
various reasons should not form the sole base of reconstitution or the risk 
of making a serious mistake is incurred. In reconstitution* more import¬ 
ance should be given to the Berlandieri hybrids, hitherto little used as com¬ 
pared with Aramon X Rupestris, but for which a great future is in store 
by reason of their characteristic qualities and, above all, the excellent 
and regular yield obtained from native vines with them. Of these may 
be specially recommended 420 A, 17-37, 34 E. M and also 41 B, to which 
may perhaps be added in time other good hydxids obtained in Sicily by 
Paijesen, Ruggeei, and Grimacdl 

Another stock which has given excellent results in the Marsala district 
is Mourvedre X Rupestris 1202, especially w^hen grafted with Grillo, not 
only by reason of its luxuriant vegetation, but also because of the high 
alcohol degree and fineness of the wines made from it: 

The system of using a single stpck, even in the case of the quality, has 
been, and always will be, a great mistake, as great, or even greater, than 
that of mixing many difierent vines. 

From a point of view of wine-making, the authors found that at Marsala, 
beside the typical liqueur, it would be possible to produce an excellent, 
almost colourless white wine, alcoholic, but of an acid and slightly tart 
flavour. This is obtained especially from Grillo grafted on Arhmon X Ru¬ 
pestris or other late-ripening stock. Such wine would be valuable in the 
export trade. To make it, apart from the use of the varieties mentioned 
above, it is only necessary to subject the wine as little as possible to the 
action of ait and heat, which are the two essential factors in the manufac¬ 
ture of Marsala. These conditions may easily be obtained by bottling 
the new^ wdne when a few months old, after decanting it with a pump to 
avoid contact with the air, closing the bottles hermetically and keeping 
them in a col(lish cellar. If this is noj: done, in time the wine changes colour 
and flavour, acquiring the character of Marsala without any special process. 


hVm STOCK AND BREEDING. 

HYGIENE S75 - Observations on Abortion Disease, in the United States. — schroeuer, e. c. 

and CorroN, W. E. {Bethesda, Md., Experiment Station^ Bureau of Animal Industry, 
U. S. Department of Agricultnre), in The Joitrnil of AgricuUuml R&seafoh^ Vol. XI, 
No. I, pp. 9-16. Washington, April 2, 1917. 

As far as the writers have been able to learn in their wide experience 
with the disease, the abortion bacillus is an obligatory parasite. It may 
live and retain its virulence for a long time in infected material espelled 
from the uteri of infected cows, but no data are available to support the’ 
belief that it can maintain itself or multiply under natural conditions as a 
saprophyte. Hence, the chaonic persistence of the microparasite in the 
bodies of infected c’ows is probably the most important among the causes 
responsible for the propagation, the perpetuation, and wide prevalence of 
the disease. 
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The favourite habitat of the abortion bacillus in the bodies of cows is 
the udder, and the udder is seemingly its onl5’^ habitat in the bodies of 
non-pregnant cows. One cow under test for 7 years gave abortion bacilli 
continuously in her milk. The bacillus was never found in the milk from a 
COW’' unless both her milk and her blood serum possessed agglutinating pro¬ 
perties for it, but repeatedly cows were found which reacted, blit the bacilli 
were not found in the milk. By experimental inoculation of a cow, the 
authors w^ere able to demonstrate that the bacilli passed from the udder to 
the uterus. They believe that'the abortion bacilli in ingested milk do not 
penetrate deeply or abundantly into a calf's body. 

876 - Contribution to the Study of the Mortality of Calves: Coli-haeiliary Broncho¬ 
pneumonia. — CoMiKTOTTi, E. (Stazione sperimerlale per le Malattie infettive del be- 
stiamc in jMilaiio), in La Clinica vetcrinaria, Year L,XT,No 7, pp. 167-173. Milan, April 15, 

Under the general term of mortality (“ nioriaof calves various 
morbid forms are included that are classified differently by various authors. 
The predominating form is, however, coli-bacillosis, though it appears 
under different clinical, anatomical and pathological aspects. The appended 
ob^rvadons were made by the author during protracted researches. 

Coli-bacillosis of calves may develop under the clinical, anatomical and 
pathological form of an acute broncho-pneumonia. 

The articular form of coli-bacillosis may, in certain cases, represent a 
complication of the septicoemic form of uncertain course, owing to a 
secondary infection by common organisms. 

Bacterium coli may cause nodulat formations in the liver of calves, 
as was observed by lyANOER for a bacillus of the sub-group Enteritidis 
Paratifo B., and by Vaee^E in pseudo-tuberculosis of calves. • 

S77 - Method for Freeing Pigs from jLice. — Chacaras c Qnmiacs, Voi. xvir, N0.1, pp. 13- 
15 + 2 Figs. Sad Paulo, January 13, 1918. 

The following mixture is recommended for destroying lice and all ecto¬ 
parasites of pigs : oil (any quality) 1.75 pints ; paraffin 0.88 pints ; essence 
of turpentine 0.44 pints; about 2 gallons of hot water. This preparation 
should be applied twice at an interval of ten days. When breeding on a 
large scale baths should be constructed, or it may be applied by the pigs 
themselves by means of special apparatus (one is suflBcient for 250 ani¬ 
mals) consisting of a support firmly fixed into the ground against which 
the animals rub themselves, surmounted by a vessel containing the mixture 
and fitted with valves which open when the support is slightly raised by 
the pigs rubbing themselves. The sties must also be disinfected. 

878 - On the Hereditary Transmission of Rahies (i) — i. eaistfranchi, a. and eenzi, f., 

Transmission of the Virus of !Rabies from Mother to Foetus, Comptes rmdus dfis SMnces 
d 6 la SoqWJ de Biologic, Vol. 1 /XXXI, No. 8, pp. 396-398. Paris, April 28,1918,— 
II, REMLrNfOER, P,, On the Possibility of Conceptional Rabies. lUd,, pp. 41S-419. 

I. — The authors record a new case of the transmission of the virus of 
rabies from mother to foetus, observed in a bitch which had lived for some 

(i) See R., April igi6, No. 413. {Ed.) . _ , ; ' / 
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time in contact with a mad dog, 6 months before conception. At the post¬ 
mortem, Negri corpuscles were found in the region of the cornu of the 
brain ; the biological test (injection of dilute marrow in rabbits) gave posi¬ 
tive results. This proves that the virus of rabies in the blood-stream can 
pass the placental filter and infect the fcetus. 

II. ~ The possibility of conceptional rabies presupposes the presence of 
the virus of rabies in both the sperm and ovule. For this reason the au¬ 
thor sought for it in the contents of the seininal vesicles, in the testicles, 
and in the ovaries of rabid guinea-pigs. The results were always negative. 
The author concludes that conceptional rabies does not exist and that all 
the cases of inherited rabies are to be traced back to placental infection. 

$79 - Studies on Sarcoma in Chickens. — Jablons, CompUs fendus des Seances dsUi 
Societe de 'Riolocie, Vol. EXXXI, No. 7, PP* 327-328. Paris, April 13, 191S. 

The anther first studies the spread of sarcoma virus through the chick¬ 
en’s organism. The virus enters the blood. The serum of an infected 
chicken (prepared either by coagulation or by centrifugalisatiou of freshly 
drawn blood) injected into a new chicken in amounts of i cc. reproduces 
sarcoma with the characteristic fusiform cells, if the chicken shows 
general sarcomatosis of the peritoneum the virus passes into the asAtic 
liquid. 

The increase in the virulence of the serum of infected chickens 
kept 10 days in the incubator at 37^ C. was then studied. Under these 
conditions the serum was four times as virulent and reproduced lesions 
in a fresh chicken when injected in quantities of 0,25 cc. The author 
does not believe this to be a case of true increase in virulence, but rather 
of an increased number of micro-organisms which have multiplied at the 
temperature of the incubation. The passage of the virus through the chick¬ 
en increases its virulence and shortens the incubation period of the di¬ 
sease (after the 7th. passage of the virus the lesions developed in 13 days 
instead of 27 to 42). 

^ The fleshy tumour dried and kept in the ice-chest, retained its 
virulence for twelve months, but lost it at the end of the thirteenth, 

Eetoparasitie on Birds, in Formosa. —ucHiDA, SEmosuxE, iu the 
Jomml of the College of^ AgHmlinrc, Impcfial University of Tohyn, Vol III, N® 4, pp. 
171-188 4 -1 Plate. Tokio, June 15,1917. 

The. author describes 21 species (17 being new to science) belonging 
to 8 genera of Mallophaga ectoparasitic on birds killed in Formosa. These 
are: Lmmdhothriumloomisii on Nmmoenus cvnnamomea; Lipeums varia- 

Mlis and Ninnus vittatus on AccipUer virgatm ; Colpocepkahm osborni 
On Milvus aier govinda; Colpocephalmn pachyaster on Paniichihalmtm; 
Nirmus dvatm n. sp., Lipeurus variabilis, L. intermedius var, metjor n. v^ar,, 
Gmioies iniermedius, Menopon prodtictum, ikf, mikadokiji n. sp., on Calo- 
phmis mikado; Lipeurus formosanus n, sp., L. rubrifasciatus, Goniocotes 
microceplmlus n, sp., Menopon pallescens, M, lorigipectum n. sp., on Arbori- 
cola cr^igidaris; Colpocephalum umbrinum var. trildbutum on Tringa 
subminuia; Isfirmus in:mm on Tringa ruficoUis; Lipeurus baculus on 



FEEDS mo FEFDlNOr 


961 


T^^>rtur chinensis; Lipeunis bacuhs and Goniocotes kuroiain. sp. on Speno- 
cercus sororms; Docophov%is communis on Fericrocotns griseigularis ; Lipmr- 
us baculus and Goniocotes hwodai on Grancaliis rex-pineti; Menopon uro- 
cissae n. sp. on Urocissa coemla, 

881 - A Study of the Dietaiy Essential, Water-Soluble B, in Relation to its Solubility feeds 
and Stability towards Reagents. — McCollom, E. V. and Simmonds, N. (laboratory feeding 

of Agrcuitural Chemistry of the University of Wisconsin, Madison),in The Jovmal oj 
Biological Chemistryy Vol. XXXIII, No. i, pp. 55'89, ri Diagr., Bibliographj of 18Publi¬ 
cations. Baltimore, Md., January, 1918. , 

In conducting the work reported in this paper the authors fed rats 
on a diet of purified food substances together with 5 per cent of butter 
fat to supply an abundance of the fat-soluble A, Tliis diet was com¬ 
plete except that it was free from the water-soluble B. The rats were 
confined to this food mixture until they either had become stationary in 
weight or were declining. By the 5th week nearly all were cither station- . 
ary in weight or were failing and they almost invariably showed signs of 
paralysis at about this time. When the rats were thus prepared, the mate¬ 
rial to be tested for the water-soluble B was put into the diet. The animals 
then either continued to decline or responded with growth. This method 
served to show within 2 weeks whether the substance B was contained in 
significant amount in the preparation under investigation. 

In the experimental part of this paper it is shown that the water- 
soluble B is not extracted directly from beans, wheat germ, or pig kidney 
by ether, benzene, or acetone, but it is readily extracted in great part by 
alcohol. After being removed by alcohol it is shown to be soluble in ben¬ 
zene, but very slightly soluble in acetone. The probability that there 
should be two or more physiologically indispensable substances in what is 
termed water-soluble B, both or all of which shoiTd show the same solu¬ 
bility relations ,with three solvents, is relatively small and lends support 
to the authors' view that the substance, which protects animals against 
polyneuritis is the only essential complex in the extract described. In 
other words, the data support the view that there axe no specific substances 
present in these extracts which protect against such diseases as scurvy, 
rickets, pellagra, sprue, etc., and tend to confirm the contention that the 
latter are xiot due to specific starvation as in the case with bexi-beri and 
xerophthalmia (i). 

S82 - A Comparative Study of the Behaviour of Purified Proteins towards Proteolytic 
Enzymes. —• FsanXel, E. M, (Sheffield laboratory of Physiological Chemistrj', Yale 
University, New Haven), in TA^ Journal of Biological Chemistry, Vol. XXVI, No. i, 

PP* 31-59 i- 9 Tables -f- Diagrams, -f Bibliography of 33 PubPcat-ons. Baltimore, 

Md., August, 1916. 

After having rapidly considered the methods — physico-chemical, 
optical, colorimetric, purely chemical — used up to the present for studying . 
the processes of digestion, the author describes his experiments for the pur- , 



(i) See i? January 191B, Xo. 2. {Bd.) 
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pose of studying the digestibility of the white of egg by means of pepsin, 
tr3’psin and eiepsin; the results obtained by the author are given below. 

It has been demonstrated that pepsin is the effective agent in pepsin- 
Imlrochloric acid digestion, since hydrochloric acid alone in the concentra¬ 
tions ordinarily employed has very little proteolytic effect. As a result 
of a series of experiments the conclusion seems justified that comparable 
results in proteoh’sis studies are to be obtained only when the substrates 
are in solution; otherwise deviations of 10 to 15 per cent maybe encountered 
in duplicate experiments. An examination of the digestion of thirteen 
proteins shows that there is a parallelism in the cleavage curves of all the 
proteins, if the cleavage is calculated as the ratio of the arfiino-nitrogen 
liberated at any one time to that obtained on total hydrolysis of the protein. 
with strong acid. 

Pepsin-hydrochloric acid can liberate about 20 per cent, of the total 
amino-nitrogen of a protein in less than 100 hours. Trypsin acting upon 
proteins partially digested with pepsin effects a cleavage of about 70 per 
cent. The action of trypsin upon native proteins can cause a cleavage of 
about 50 per cent of the peptide lin 3 s:ages. Further addition of trypsin 
may cause furthes disint^ration of the protein. 

Erepsin following the action of pepsin is a very effective agent in caus¬ 
ing the disruption of the protein molecule. In two series of experiments 
cleavage of about 85 per cent of the protein could be demonstrated. The 
successive action of pepsin, trypsin, and ereprin liberates about 85 to 90 
per cent of the total amino-nitrogen of the protein studied. 

883 - Study of the Proteins of Certain Insects with Reference to their Value as Food 
for Poultry. — IVIcHaiigxje, J. S, (Eaboratoxy of Chemical Research, Kentucky Agri¬ 
cultural Experiment Station), in the Journal of AgricuUmal Research, Vol. X, No. 12, 
pp 633-637 Bibliography of 9 Publications. Washington, September 17, 1917. 
Thomas was the first to demonstrate experimentally that animal pro¬ 
teins are much superior to vegetable proteins in maintaining the nitrogen 
equilibrium of the animal body. He showed that the minimum daily 
quantities uecessar^^ to protect body protein from loss were:—meat protein 
30 gm., milk protein 31 gm., rice protein 34 gm., potato protein 38 gm., 
bean protein 54 gm., bread protein 76 gm., maize protein 102 gm. 

The author determined the percentage of growth-promoting acids 
in the proteins of two common insects — the June bug {Lachnostcrna sp.) 
and the grasshopper {Melanoplus spp.) as compared with the percentage 
of proteins in roast beef and turkey white meat. He found the fol¬ 
lowing values for each of the two insects respectively : — Ammoniacal ni¬ 
trogen, 8.96, 9.14; melanin, 6.78, 3.42; arginin, 11.53, ^4-9^; histidin, 
5*62 ; cystin, 0,35, 0,23 ; lysin, 8.02, 8.04; amino nitrogen (in filtrate 
from bases), 50.80, 52.87; non-amino nitrogen (in filtrate from bases), 
5.84, 4.32. There is, on the whole, a great similarity in the proteins from 
such different sources. There is a close agreement in the lysin and arginin 
contents of the two insects studied and beef and turkey meat. In the 
beef and turkey the percentage of cystin is almost double and that of histi¬ 
din two to three times that of the insects. 
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The protein content of grasshoppers, killed by potassium cyanide, 
dried at ioo<^ C., ground in a mortar, and kept in a closed bottle for seven 
months, underwent no alteration, thus showing that the dried material 
can be kept indefinitely. An analysis of the dried matter gave the follow¬ 
ing percentages: — Protein, 75.28; ether extract, 7.21; crude^ash, 5.61. 
Dried grasshoppers contain more protein than commercial meat meal 
and would probably be an excellent substitute for it in poultry feeding. 

8S4 - XJtilization of Farm Wastes in Feeding Live Stock in XJ. S. A. — fay, s. h., in 

C 7 . S. Department of Agriculture, Farmers* Bulletin 873, pp, 1-12. Washington, D. C., 

April, 1917. 

More than %of the total production of cereal strawin the United States 
is not used to advantage, and % of this amount is a total loss, the value 
of which is estinlated at more than $ 100 000 000. In a three years' study 
of corn-belt cattle the Ofiice of Farm Management found that the breeding 
herds maintained most largely on oat or wheat straw, maize stover, etc. 
(with a very^small quantity of concentrated feed such as cottonseed meal, 
maize, etc.), returned the largest profits. 

Of all the uses to which straw and maize stover may be put, the only 
really economical ones are as food or bedding, and, of these two, their use 
as food is by far the most satisfactorj^. 

To' prepare stover for feeding purposes it should be cut and shocked ; it 
may be chopped or shredded if cheap power and labour are available, but 
otherwise the cost is disproportionate to the advantages gained. Waste 
is greatly decreased by shredding or cutting dry corn stover and putting 
it in the silo with water. Of all the methods, ensiling is the most economic¬ 
al. Straw and stover should be used in the fattening rations of all animals 
except hogs, and should compose the larger part of all winter or mainten¬ 
ance rations for cattle, sheep and horses. Breeding herds of beef cattle, 
and dairy cows do well on rations composed largely of these products ; the 
same applies to ewes if some grain is added. Horses doing very light work 
or none at all need little grain if they have a liberal allowance of clean straw 
or stover. Rye straw should not be fed to dairy cattle, because of its 
toughness and the danger from ergot, and buckwheat straw, on account of 
its low food value, should only be given when other roughages are not avail¬ 
able. When barley straw is used the mouths of the cattle should be ex¬ 
amined occasionally as the dr}r, stiff beards are apt to set up irritation. 

The following rations are proposed for various classes of animals : — 

Beef CiKTTLE. Winter rations, — 

1) Straw, 10 lb.; silage, 20 lb.; cottonseed or Unseed meal, 1 lb. 

2) Straw, 20 lb,; cottonseed or oil cake, 2 lb. 

3) Straw, 10 lb.; maize fodder, 10 lb.; cottonseed pr linseed meal, i Ib. 

4) Stover, 35 lb.; cottonseed or linseed oil meal, i lb. 

Fattening rations {for i 000 lb steers). — • 

1) Straw, 5 lb.; silage, 18 lb.; maize, 12 lb. 

2) Straw, 8 lb.; legnminons hay, 6 lb.; cottonseed or linseed cake, 5 lb. 

3) Stover, 10 lb.; silage, 13 lb.; maize, 13 lb. » 

4} Straw, 3 lb.; stoker, 15 lb.; maize, 6 lb. j cottonseed meal, 3 lbs, ■ ^ " 

. tsas^wt}!: 
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Dairy c.\ttle. Ration fof dfy com, bulls and heifers. — 

liiaize stover and straw, unlimited; clover hay, 10 lb.; maize silage, 20 lb.; cotton¬ 
seed meal, i lb*; maize- and-cob meal, 2 lb. 

Ration for cows about to calve. — 

Maiz^lover, 3 lb ; clover hay, 12 lb.; maize silage, 25 lb.; wheal bran, 3 lb. 

Ration for cow giving 16 lb. of 4 % milk. — 

IVCaize stover and straw, unlimited; clover hay, 12 lb.; maize silage, 20 lb.; cottonseed 
meal, 2 lb.; maize-and-cob meal, 3 lb. 

Ration for cow giving from 20 to 25 lb. of 4 % milk. — 
jVIaize stover and straw, unlimited; clover hay; izlb.; maize silage, 251b.; cottonseei^ 
meal, 2 lb.; maize and cob meal, 3 Ib.; gluten feed, 3 lb. 

Sheep. (Supplementarjr rations with a little grain). — 

1) ISIaize stover, 2 lb. (amount eaten, not amoimt fed); leguminous liay, 3 lb. 

2) Oat straw, 2 lb.; leguminous haj’-, 2 lb.; 

3) Oat straw or maize stover, i lb.; silage, 11/2 lb ; leguminous hay, 3 lb. 

Horses. Maintenance rations for 1000 lb, idle horse. — 

1) Maize stover, g lb.; alfalfa hay, 3 lb.; maize on cob, 5 lb. 

2) Oat straw, 8 lb.; alfalfa, 8 lb.; cane molasses, 3 lb. 

Daily ration for 1000 lb. horse at light work. — 

Maize stover, 5 lb.; Bermuda hay, 5 lb.; cottonseed meal, 1/2 lb.; cowpeas, 2 lb ; 
shelled maize, 5 lb. 

Daily ration for 1000 lb. horse at heavy work. — 

Maize fodder, 4 lb,; alfalfa, 12 lb.; ground soy beans, i lb.; shelled maize, 12 lb. 
Daily nations for 1250 ?&. idle hof'se. — 

1) h'laize stover, ii lb.; alfalfa, 5 lb.; ear maize, 4 lb. 

2) Oat straw, 10 lb.; pea hay, 4 lb.; common beets (or other roots or silage), 4 lb ; 
oats, 4 lb. ' 

Daily ration for 1230 lb. horse at light work. — 

Barley straw, 5 ib.; alfalfa hay, 6 lb.; rolled barley, 8 lb. 

Daily ralmi for 1500 lb. idle hone. — 
ilaize fodder (with ears), iS lb.; alfalra, 5 lb. 

SS5 - Observations on tbe Inheritance of Colour and Distribution of Sex in Certain 
Animals at the Government Cattle Farm, Hissar, Punjab, India. — Bkmeo^, r, 

(Superintendent, Government Cattle Fann, Hissar), in The . 4 mcitUmal Journal of India, 
Vol. XII, Pt. IV, pp. 5;’3-578. Calcutta, October, 191;. 

Inheritance of coeodr in muees. — Several years of breeding 
gave tbe foUowing results: 


Number and colour of mares 

i bay or brown 
bay or brown 
13 chestnut 
I chestnut 
13 roans 
14 grey 

6 grey 
4 dun 
I dun 
2 shewbald 


Odour of donkey . 

black or dark brown 
mouse-colour 
black or dark brown 
mouse-colour 
black or dai*k brown 
black or dark brown 

0 

mouse-colour 
black or dark brown 
mouse-colour 
black or dark brown 


Number and colour of mules 

in bay or brown 
6 bay or brown. 

41 bay or bi'own 
I bay 

18 bay or brown; 2 dun 
18 bay or brown; 6 grey; 2 
dim; I mouse-colour, 

6 bay or brown. 

4 bay or brown. 

I bay 

3 bay or brown, 
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Itis seen, therefore, that by crossing brown or mouse-coloured donke5’s 
with brown or chestnut mares bay or brown mules, are sure to be obtained. 
The army prefers dark mules. Chestnut colour, which is recessive in mares 
and does not exist in donkeys, is rarely found in mules though it does occur. 
Of I 200 mules entered in the register of the Government Cattle Farm, 
Hissar, 8 were chestnut. Similarly, by crossing dun, roan or skewbald 
mares with dark donkeys, bay or brown mules are nearly aways obtained. 
Uniform colour in donkeys seems dominant to white spots on the head 
and legs in mares, as mules practically never have these spots. 

From two chestnut mares and one skewbald mare served by a zebra 
were obtained three hybrids with coats, having a light bay, rather yellow 
ground, and the distinctive black markings of the zebra. 

IKHJJRITANCE OI^ COnOTJR AOT DISTRIBUTION OR S 33 X IN DON^CEVS. 
— The following data are compiled from the Government Cattle Farm, 
Hissar register. It is pointed out that mistakes may easily be made in 
describing a donkey as grey; this largely discounts the value of the figures:— 

Number and colour of mares Colour of stallion Number and colour of foals 


16 brown 
4. brown 
9 mouse-colour 
I mouse-coloni 
4 white 
13 grey 


black or dark brown 

mouse-colour 

black or dark brown 

mouse-colour 

black or dirk browa 

black or dark brown 


82 brown ; 8 grey; 3 mouse-colour. 
2 mouse-colour; i grej^; i brown. 
14 mouse-colour; 17 biwn; 6 grey; 
I mouse-colour. 

12 grey; i brown ; 6 mouse-colour 
26 brown ; 5 mouse-colour, 27 grey. 


It seems that, as a rule, black or dark brown donkeys transmit this 
colour to their progeny. The striking tendency of the coats of grey horses 
and mules to turn lighter with age is not observed in donkeys, whose coats 
tend to become, darker. During the last 10 years 530 donke3% of which 
272 were colts and 258 fillies, were born at the GDvemmeiit Cattle Farm, 
Hissar. 

Inheritance or colour in sheer. — Seven lambs of five black 
ewes served by an Australian white Merino ram were all black, 

INHERITANCE OR COLOUR AND DISTRIBUTION OR SEX IN CATTLB, — 
Red Sihwal cows bred to a.red bull of the same race gave 48 red calves 
and 2 grey ones. Sihwal cattle may be of various colours, but red is 
usually preferred. During the last 10 years there were born on the Hissar 
Government Farm 7642 calves, of which 3 927 were male and 3 713 female. 


686 - Oatless Rations for Draught Horses. — dbchamsre, m. r., in ComptGs fcndus des 
Semces de VAcademic d'AgncuUure de FrattcCj Vol.IV,No. 15, pp. 480-497, Paris, May 
19x8. 

This is a paper presented to theAcademic d'Agriculture ”, indicating 
the substitutes which may be advantageously used at the present time in 
the feeding of draught horses, and giving formulae for mixing them so as to 
obtain a food value egual to that of oats, as well as complementary rations 
containing rough and concentrated foodstuffs. 

The food value of a substitute is based on the amount required to re¬ 
place I Ik of oats,, The proportion, however, is not constantly exact; to , 
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obtain a good ration of substitutes the foodstuffs must be judiciously, mixed 
in order to obtain the essential result; i. e,, to give the animal amounts of 
food equal to its original ration without modif^ng perceptibly the volume 
and bulk of the ration or the equilibrium established by determining its 
nutritive ratios. 

Emivalency in oats of the principal snhstitntes ('weight in lbs. equal to 
I lb. of oats): 


Groundntit cake.0.745 

Eocust bean.i 

Copra cake.o.Soo 

Dried breorer's grainC.i.ioo 

Barley germ.0.900 

Cottonseed cake.0.800 


>Iolasses straw (25 % saccharose) . 1 

Palm kernel cake.0.S50 

Paddy. i 

Sesame cake.0.760 

So5"a cake.0.725 

Soya meal.0.750 


Nut cake.. 0.750 

Formulae for mixing concentrated foods capable of replacing oats (in lbs.). 

1) Groundnut cake i,cottonseedcakeo.500, barley germ i, molasses 
straw 1.500. 

2) Palm kernel cake i, soya cake 0.500, bran i. 

3) Dried brewer's grains 1.500, rice residue 0.750, groundnut cake 
0.500. copra cake 0.500. 

4) Groundnut cake 2, bran 2, molasses straw 2. 

5) Rice residue 2, groundnut cake 0.400, meat meal 0.150. 

One pound of each of these mixtures will replace i lb. of oats ; the final 
ration should be completed with hay and straw. 

The following simpler mixtures are intended for partial substitution by 
available materials; each has the same food and energy value as i lb. of 
oats: ' 


1) Equal weights of dried brewer's grains, rice residue, w'heat bran, 
cottonseed or copra cake. 

3) Equal weights of wheat bran, dried brewer's grain, groundnut 

meal. 


3) Equal weights of sorghum or barley bran, dried brewer's grains, 
soya meal. 

4) Wheat bran 0.900 lb., rice residue 0.600 lb, 

5) Rice bran 0.750, groundnut caka 0.150, 

6} Barley roots 0.700' bran 0.400; mixture recommended for the 
preparation of mash. 

These formulae may be varied in numerous ways. Chopping hay and 
straw makes possible other combinations of which the following two are 
samples : — 

1) Groundnut cake 15 lb.> cottonseed cake 5, bran 20, molasses 20, 
chopped straw 25, chopped hay 20; i.i lb. of this mixture equal i lb of oats. 

2) Cake (groundnut, sesame) i lb., soya meal 5, cottonseed cake 2, 
bran 18, molasses 20, chopped straw 25, hay 20 ; 0.58 Ih. equal i lb. of oats. 

Other foodstuffs — sorghum and buckwheat brans (which contain 
four times more cellulose than ordinary bran), sainfoin seed unsuitable for 
germination (food value similar to that of oats; should be use4 in small 
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quantities, in tlie natural state and mixed with oats or after soaking), beet 
seed also unsuitable for sowing (value = about 2/3 that of wheat bran.) 

Aqueojis foodstuffs. — Tubers and roots may be used in feeding horses 
to a larger extent than is citstomar}^ thus allowing a reduction in the 
quantity of oats. The amount to be substituted cannot be calculated with 
as much precision as for the preceding foods because of' the difference in 
chemical composition and esj)eciall3^ in Ihe volume and water content of 
this produce. 

Carrots. — i lb. of oats, i lb. of hay, i lb. of straw may be replaced b}’ 

6 lb., 3 lb„ and 2 lb, of carrots respectively. The usual carrot ration is 
12 lb. for a horse of the average weight of 1000 lb. 

Parsnip. — Preferred to carrot in Brittany; same proportion for sub¬ 
stitution. 

Beet. — As much as 22 to 26 lb. may safely be given to horses used 
for field work 

Jerusdem artichoke. — A ration of 22 to 26 lb. may be safeh^ fed ; 3.5 
to 4 lb. equal 6 lb. of carrots. A heavy draught horse (to which this 
foodstuff is better suited than to a carri^e horse) can consume 13.2 lb. of 
Jerusalem artichoke, therely replacing 3.3 lb. of oats or similar produce. 

Boiled potatoes. — An amount equal to 0.9 Ih. of dr}" matter is equal to 
I lb. of oats; thus, 3.60 lb. of average quality potatoes containing 25 % of 
dry matter can replace i lb. of oats. The ordinary ration is 11 lb. as a 
substitute for 2.97 lb. of oats. * 

All these substitutes should be worked on to gradually, beginning with 
small quantities; this is essential to avoid refusal to eat them and consequent 
waste. 

Horses may be profitably put to grass and fed on alfalfa and green 
clover to economise maintenance expenses, but the}^ must be put on oats 
again as soon ^s they re-start hea^T" work. The amount of green fodder. 
which can be fed daily to a horse of 1000 to 1300 lb. without danger of di¬ 
gestive trouble, varies from 88 to no lb. according to the nature of the soil 
and the forage. 

887- Winter Steer Feeding Experiments in Indiana, B. S. A. (1).— skin^?er, j. h. and cattle 
^ King, F. O., in Purdue Unimsiiy Agricultural Experiment Station Bulletin No. 206, 

Vol. XX, pp, 1-28. I^afayette, Indiana, September, 1917. 

The cattle feeding trials reported in this bulletin were conducted under 
exceptional economic conditions. The object of the trial was to obtain ad¬ 
ditional information on the comparative value of leguminous hay alone and 
in conbination with maize silage as roughage for fattening cattle, to test the 
comparative value of clover hav'.and alfdfa hay as roughage for Ml-fed 
cattle, and to test the value of different rations with a limited feed of maize 
with maize silage as compared with a full feed of maize forfinishing steers. 

Plan of experiments. — Seventy medium feeding cattle were secured 


(i) For similar esmeriments conducted under normal conditions see also R. June toiS, 
No. 668. (Ed.) ' ■ 
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and divided into seven lots of ten steers each, as nearly alike as possible in 
size, condition, quality, thrift and breeding. 

Each lot of cattle was placed in similar surroundings and fed for 140 
days. The only differences between lots Were in the rations fed which were 
as follow's: — 

Lot I. No maize during the first month and a gradually increasing 
amount of shelled maize for the remainder of,the period, cottonseed meal 
2.5 lb. daily per i 000 lb. live weight, maize silage, clover hay throughout 
entire period. 

Lot 2. Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. 
live W’'eight, clover ha^". 

Lot 3. Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. live 
weight, alfalfa hay. 

Lot 4. Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. live 
weight, maize silage, clover hay. 

Lot$. No maize, cottonseed meal 2.5 lb. dail3'‘ per i 000 lb. live weight, 
maize silage, clover hay. 

Lot 6. One-half feed maize, cottonseed meal 2.5 lb. daily per i 000 lb. 
live wqight, maize silage, clover hay. 

Lot 7, Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. 
live weight, maize silage, alfalfa hay. 

TJie prices of feeds used in presenting financial results -are based on the 
actual market prices at the time the experiment was in progress. The 
average price of maize inEa Eayette was as follows: —first month 88.3 cents, 
second month 93.9 cents, third month S 1.007, ^orirth month $ 1.138, 
fifth month S 1.431 per bushel, cottonseed meal $ 45.00 per ton, clover 
ha3’ and alfalfa ha}’' $ 13.00 per ton, maize silage $ 6.00 per ton. All financial 
statements are based on the above mentioned prices of feeds. 

Each lot of cattle also contained ten hogs. Theywere of good qualit}" 
and averaged approximately 105 lb. per head at the time the experi¬ 
ment started. All lots of hogs received maize in addition to droppings 
from the cattle. Table I shows a summary of the feeding operations and 
their results as relating to the 7 lots, comparing: —in lots 2, 4, 3, 7 (Part I) 
maize silage and leguminous hay vs. leguminous hay as roughage; in lots 
4, I, 6, 5 (Part II), a limited feed of maize with a full feed of maize ; in lots 
-1 4 ^ 7 (Part III), clover vs. alfalfa hay as roughage. 

In the determination of costs no charge was made for straw used for 
bedding nor for labour of feeding; neither is any credit given for any man¬ 
ure produced by’ the cattle, it being considered that this by-product will 
pay for the labour of feeding and the straw used for bedding. 

The principal results of these experiments may be summarized, as 
follows: —> . 

Part 1 . (Maize silage and leguminous hay vs. leguminous hay as rough¬ 
age for fattening steers; Eots 2, 4, 3 and 7). 

The addition of 33.88 lb, of maize silage to a ration of sheEed maize, 
cottonseed meal and clover hay. decreased the daily maize consumption 
2.79 lb. per head and the daily hay consumption 11.46 lb. per steer. 

C88ir] 
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Summary of Experiments. 

Part 1 , II, III. 




lyOt I 

not 2 

Lot 3 (2) 

not 4 

nets 

not 6 

not 7* 



a ' 





cT ^ 




■,>1 *5 t* 

H a/ 

4) fl ^ 

ih 

as. 

ifi 

«s a 0 

..M 

Vi 

a a 0 

1 gS 

S«2 

sa ^ IS 

'3 9.S 

Ration 


2 i 3 " 

9 Si or 

III 

|8| 

HI 

2 So 

a^.=i 

a 

"S’3 

tno 

9^3 0 

111 

«8| 

B 

iu 

12; S-a 

^1 

I 

^■sl 

sIS’ 

° 1 

Si^-a 

■gil 

Initial value per loo lb. 

$ 

8.15 

8.15 

8.15 

8.15 

8.15 

8,15 

8.15 

Initial weight. 

lb. 

10 472 

10 408 

9513 

10443 

10 452 

10448 

10442 

Final weight. 

» 

13 143 

13637 

12235 

13943 


12713 

13 258 

Total gain. 

1) 

2 671 

3229 

2 722 

3500 

2275 

2265 

2SI6 

Average daily gain.. . 

>5 

1.91 

^■3. 

2.16 

2.50 

1.63 

1.62 

2.01 

Total consumed : 









^dled maize. 


8 500 

22455 

20 330 

18555 


9480 

18 325 

cottonseed meal. 


4059 

4059 

3693 

4184 

4014 

3999 

4049 

maize silage.. 

* 

61635 


— 

47425 

74495 

59 710 

47 891 

clover hay.. . 

D \ 

5615 

x8 900 

— 

2860 

4076 

3830 


alfalfa hay. 

» 


— 

iS 394 

— 

— 

— 

2237 

Daily feed per steer : 









shdled maize. 


6,07 

16.04 

16,15 

13-25 

— 

6.77. 

13.09 

cottonseed meal. 

a 

2.90 

2.90 

i 2.93 

?.99 

2.87 

■ 2.86 

2.89 

maize silage. 

» 

44-03 

—• i 

— 

33.88 

53.21 

42.65 

34.21 

clover bay. 

1 

» 

4.01 

13.50 

— 

2.04 

2.91 

2.74 

— 

alfalfa hay.. 

» 

1 

— 

i 

14.60 

— 

— 

— 

1,60 

Cost of gain per loo lb. ..... 

S ' 

17.51 

1 

19.99 

21.77 

17-51 

14.87 

20.97 

21.36 

Necessary selling price. 

a 

10.50 

10.95 

ir.18 

ro.50 

9.3S 

10.43 

10,96 

Actual selling price in lots without 









Shrink. 

a 

12.00 

11.75 

11.75 

12.00 

10.75 

10.85 

12.00 

Profit per steer not including pork 

a 

20.93 

10.85 

7.74 

20.93 

17.80 

5.30 

13.84 

Fork produced. 

lb. 

1275 

1479 

1586 

1275 

748 

1035 

990 

Mhize fed to hogs. 

a 

1996 

2594 

2594 

1996 

4324 

3 374 

1959 

Shorts fed to hogs.. 

a 

210 

210 

210 

21P 

— 

— 

— 

Tankage fed to hogs. 

a 

210 

210 

210 

210 

— 

— 

— 

Profit per steer including pork . . 

$ 

35-65 

27.60 

28.20 

35.65 

21.21 

14.9s 

25.48 


(x) limited gxaia lotion. 
(2) Nine steers in I^t 3. 


The addition of 34.21 lb, of maize silage to a ration of shelled maize, 
cottonseed meal and alfalfa hay, decreased the daily maize consumption 
3.06 lb, pe^head and the daily hay consumption 13.00 lb. per steer. 

The addition of maize silage to a ration of shelled maize, cottonseed 
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meal and clover bay, increased the rate of gain 0.19 lb. daily per steer. 
The addition of maize silage to a ration of shelled maize, cottonseed meal 
and alfalfa hay, decreased the rate of gain 0.15 lb. daily per head. 

The addition of maize silage to the ration, decreased the cost of gain 
^ 2.48 per hundred pounds when clover hay Was fed and 41 cents per 
hundred pounds when alfalfa hay comprised a part of the ration. 

Maize silage in the ration increased the selling value of the cattle 25 
cents per 100 lb. 

The profit per steer not including pork was increased $ 10.08 per steer 
by adding maize silage to a ration of shelled maize, cottonseed meal and 
clover hay; the profit per steer not including pork was increased § 6.10 
by the addition of maize silage to a ration of shelled maize, cottonseed meal 
and alfalfa hay. 

Part II. (A limited feed of maize as compared with a full feed of maize 
for fattening steers. Tots 4, i, 6 and 5). 

The elimination of maize from the ration of shelled maize, cottonseed 
meal, maize silage and clover hay induced the cattle to increase the 
roughage consumption 19.33 lb. of maize silage and 0.87 lb. of hay daily 
per head. 

The elimination of one-half the maize in the ration of shelled maize, 
cottonseed meal, maize silage and clover hay induced the cattle to increase 
the roughage consumption 8.77 lb. of maize silage and 0.7 lb. of hay daily 
per head. Feeding no maize during the first month-and afterwards a grad¬ 
ually increasing amount until the fifth month, when it amounted to ii lb. 
daily per head, induced the cattle to increase the consumption of roughage 
10.15 Ih. of maize sils^e and i .97 lb. of hay daily per head. Cattle receiving 
a full feed of shelled maize in addition to cottonseed meal, maize silage and 
clover hay, gained 2.50 lb. daily per head at a cost of $ 17.51 per 100 lb. 
gain. Cattle receiving no maize in addition to cottonseed meal, maize sil¬ 
age and clover hay, gained 1.63 lb. daily per head at a cost of $ X4.S7 
per 100 lb. gain. Cattle receiving one-half feed of shelled maize in addition 
to cottonseed meal, maize silage and clover hay, gained 1,62 lb, daily per 
head at a cost of $ 20.97 per 100 lb. Cattle receiving a gradually increasing 
amount of maize in addition to cottonseed meal, maize silage and clover 
hay gained 1.91 lb. daily per head at a cost of | 18.12 per 100 lb. 

Part III (Clover bay vs. alfalfa hay as roughage for fattening steers ; 
Tots 2, 3, 4 and 7). 

Cattle fed a ration of shelled maize, cottonseed meal and clover hay 
consumed slightly less maize and considerably less hay than cattle fed alfalfa 
hay instead of clover hay. 

Cattle fed a ration of shelled maize, cottonseed meal, maize silage 
and dover hay consumed slightly more grain and hay but less, silage than 
cattle receiving a similar ration with alfalfa hay -replacing the clover hay. 

Cattle fed hay in addition to shelled'maxze and cottonseed meal, gained 
2,31 lb. dafly per head when clover hay was fed and 2.16 lb. daily per head 
when alfalfa hay was fed. . 

Ckttle fed clover and alfalfa hay in addition to shelled maize, cotton- 
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seed meal and maize silage gained 2.5 lb. daily pei head when the hay was 
clover and 2,01 lb. daily per head when it was alfalfa. 

Gains on cattle Were made at a cost of $ 19.99 per 100 lb. when the 
ronghage was clover hay and ^ 21.77 P^^ 100 lb. when it was alfalfa hay ; 
at a cost of $ 17.51 per 100 lb. when the roughage fed consisted of maize 
silage and clover hay as compared to a cost of S 21.36 per 100 lb. when the 
roughage consisted of maize silage and alfalfa hay. 

Cattle fed a ration of shelled maize, cottonseed meal and clover hay, 
were valued at$ 11.75 per 100 lb. and returned a profit not including pork 
of S 10.85 P^^ head, as compared to a value of $ 11.75 per 100 lb. and a 
profit of $ 7.74 per head when clover hay Was replaced- by alfalfa hay. 

With maize silage added to the same ration, cattle were valued $ 12.00 
per 100 lb. and returned a profit not including pork of 20.93 as compared 
with $ 13.84 per head when clover hay was replaced by alfalfa hay. 

888 - The Relation of the Quality of Proteins to Milk Production. — hart, e. b. and 
Humphrey, G C. : I. with the cooperation of Schaal, A. A. II. with the cooperation of 
Sure, BarKett (Department of Agricultural Chemifetay and Animal Husbandry 'of the 
University of Wisconsin, Madison), in The Joimtal of Btologtcnl CluimsUy, Vol. XXVI. 
No. 2, p. 457-471 + 4 Diagr. September, 1916 ; Vol XXXI, No. 2, pp. 445-460 -|- 7 
Diagr, August, 1917, Baltimore, Md. 

I. — In 1915 the authors presented data showing marked inequality 
in the efiiciency of the protein mixture of rations for milk production (i). 
These further studies furnish additional evidence that the nutritive ratio 
or plane of protein intake for milk production may vary according to the 
nature of the concentrates and basal ration used. 

Data are presented on the comparative .value for milk production of 
the proteins of gluten feed, oil meal, distiller’s grains, casein, and skim 
milk powder, These^concentrates furnished 50 per cent of the total di¬ 
gestible protefn of the ration and were used to supplement a’ basal ration 
of maize stover, maize silage, and maize meal. The total protein intake 
constituted about 10 per cent of the dry matter of the ration and the nu¬ 
tritive ratio was approximately i: 8. 

With a daily production of 40 to 45 lb. of milk carrying 10 to 12 per 
cent of total solids, negative nitrogen balance persisted throughout the 
experiment of 16 weeks’ duration. Only during the period of skim milk 
powder feeding was one of the animals storing nitrogen. In spite of this 
long negative balance milk secretion continued at the expense of cata- 
bolizing tissue. The total yields and total solids of the milk declined 
slightly after 2 months of continuous negative nitrogen balance. 

There was a marked difierence in the utilisation of the concentrates ; 
gluten feed ^showed a percentage efficiency of 45, oil meal 61, distiller s 
grains 60, casein 59, and skim milk powder 60. These data represent the 
efficiency in the mixture used. 


(x) See B. August,*1915, No. 834. (Ed.) 
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IL — In the preceding article the writers pointed out that the com¬ 
parison would probably hold only for the mislure studied and that a 
diSerent behaviour might be expected should the basal ration be varied. 
These expectations were entirely confirmed by the results given in this 
paper, which are summarised as follows: -- 

The concentrates involving gluten feed, oil meal, distiller's grains 
and cottonseed meal, furnished approximately 40 per cent of the digestible 
protem of the ration and were used to supplement a basal ration of maize 
meal, maize silage, and clover hay. The total protein intake constituted 
about 12 pet cent of the dry matter of the ration and the nutritive ratio was 
approximately i: 8.5. On this low protein intake positive nitrogen bal¬ 
ances were maintained during most of the period of observation (16 weeks) 
with a slow shrinkage in milk volume, but a maintenance of the percen¬ 
tage composition of the milk. 

Earlier records showed the inferiority of the proteins of gluten feed 
as a supplement * to the proteins of maize meal and maize stover for milk 
production to those of oil meal, distiller's grains, or milk. These records 
show an equality in efficiency between the proteins of gluten feed, oil 
meal, distiller's grains, and cottonseed meal as supplements to the proteins 
of maize meal and dower hay for milk prodction. 

These facts must emphasize in a very striking manner the limitations 
of any classification of natural foods in respect to the efficiency of their 
proteins, based on the determination of such nutritive worth in a single 
food material or a single food mixture, 

SHEEP 889 - Across Befweena Goat anda Ram, in Brazil. —Sekas, Dantok de, in A» Estanda, 

AN3> GOATS Year VI, No. 3, pp. 57-60 4 Figs. Porto AJegre, March, 1918. 

An common 3-year black-marked goat, served by a common white ram 
bore two healthy kids having the characters of both the parents. A photo 
accompanying the article shows one of them with white wooh (belonging to 
the author at Porto Alegre, Brazil). 

vAsiotJs 890 - Study on the Land and Fresh-water Snails of Mo-China. — demange, v., in the 
ahimals Biilldin iconomique de VIndochine, Year XXI, New Series, No. 12 8, pp. 88-100 -j- 6 Plates 

of 27 col. Figs. HanoI-IMpliong, Jantiary-February, 1918. 

The poorer dasses in Indo-China use land, and especially fresh-water, 
snails very largdy as food, enormous quantities being consumed. The 
mother of pearl has only recently been exploited and will probably be of 
importance in the future. 

A description of 20 fresh-water and 3 land species is given, together 
with the Eatin and Annamite names. 


FARM ENGE^ERINa ^ 

in Agriculture; Consumption, Distribution and Ploughing. - 

tARCesTn, A.,is II <kmmU di Risiedtwa, Year VIII, N"* 2, pp. 25-30, No. 3, pp. 41-46. 
xmplemmts February 28 asU March 31,1918. 

Consumption. — From the standpoint of Piedmontese conditions, 
where the »il is mostly avers^e, with a resistance of $o to 6o ig. per sq. 
metre of soil ploughed, tie aathor calculated that, for a normal ploughirg 

{888.8S1} 
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at 15 to 25 cm. deep, the theoretical work per hectare would be an aver¬ 
age of I 000 000 X 50 X 0.20 == 10 million kilogrammetres, corresponding 
to a consumption of 27.2 kw.-hour, but as electric ploughs do not yield more 
than 50 %, the average energy consumed would not be less than 50 kilo¬ 
watt-hours per hectare (i). The societies for the application of electricity ro 
agriculture in Piedmont, where a million hectares could be cultivated in 
this way, ought to study the outline of the chief lines, the quality and tension 
of the current, and the conditions of sale of electrical energy to farmers. 

Distribution. — As the plough has to be moved from one field to an¬ 
other, the electric motor has to be supplied with current no matter where 
it moves. Thus a short, movable, low-tension line is needed, joined to 
a fixed or movable transformer :abin, which is connected to the main sup¬ 
ply by a second, high-tension line, either fixed or loose. The author is con¬ 
vinced that to assure safe and easy electii^ ploughing, it is absolutely 
necessary to fix permanent secondary lines and establish transformer 
stations. The supply companies should be paid to fix the secondary lines 
and run the transformer stations themselves, without which the author is 
certain that there will never be any great development of electric ploughing. 

The author thinks that economic and practical difficulties could 
be solved by using motors of as high tension as possible, always pro\dding 
for the safety of the workmen, so that the low-tension line would allow of 
the :abin being moved without any notable fallof potential, while making 
it lighter and easier to handle. 

Taking the case of a cable machine that can plough 100 hectares per 
station, there is a maximum radius of 550 metres ; if the low’^-tension wire 
can be prolonged up to 500 metres from the transformer, a single station 
could serve about 350 hectares, which would correspond to the annual work¬ 
ing capacity not of i, but of 2 ploughing'machines. But if a continuous 
current was available (or if the alternating current was transformed in the 
same cabin by means of a converter or a static mercury rectifier), at the 
same time raising the tension up to 500 volts even and eliminating anxiety 
for losses in 3deld from the 3-phase motors on account of the deciease of 
the power factors, the effective radius of the cabin might be increased to 
more than i 300 metres, or over an area of more than*500 hectares. 

It is obvious that, under such conditions, the installation cost of a short, 
permanent, secondary line and a fixed transformer station is slightl3^ com¬ 
pensated for by the surplus energy that the station can supply without 
including 

1) the small cost of upkeep and greater working safety; 

2) the possibility, even the desirability, of using fixed, secondary 
lines of stqel, iron or even copper ; 

3) the possibility of using oil-cooled transformers, surer and better 

(1) In the ricefields in the Vercelli region {^g.SEMBNZAand A. Takchetti, '%e prove di 
araturaelettricainrisaia’*, Ed. Sodeta An. d’Elettrioit^ Alta Italia, 1915), on light soils 
iS 7 ^S' per sq.dm.) at cm. deep, a consumption of 48.3 kw.-hour, measured at the 
transformer, was found for a cable machine. ^ ' , 
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yielding and of such a power that several machines could be working 
simultaneously. 

Pi^TJ^OHiNC. — The author reviews the PowEER, Howard, and Zim- 
MERMANN (i) systems as regards their use in Italy. He notes that the last 
system (cable haulage) has been recently applied to a Patto^O machine by 
the engineer G, Goea. In the Goea apparatus, the insulated and live 
conductor consists of a movable aerial wire parallel to the furrows, easily 
transportable, mounted, on terminal stretchers and intermediate posts; 
an ingaiious counterpoise arrangement assures the constant contact of 
the tackle, which, sliding on the line, transmits the current to the motor, 
through a trolley. However, the author states that it is awkward to 
move the line in practice, two such lines being required for continuous 
working, and they have to be moved every 8 or lo yards of breadth of 
ploughing. 

As regards direct electric traction, the author thinks that the difficulty 
of supplying current when turning necessitates the disuse of one-way 
motor ploughs, and that the system should only be applied to balance 
plough^a. 

892 - The Transformation of Motorcars and Motor-lorries into Agrieultural Tractors 

and Windlasses (Landrin System). — fresher, V., in Le GSme Rural, Year X, No. 81, 

pp. 9-10 + 2 Figs. Paris, 1918. > ^ 

M, Marcee Landrin, of Soissons (Aisne, France), has devised two ar- 
rangements for transforming existing motorcar frames and motor-lorries 
into agricultural tractors and windlasses. 

In tile first device, between the ordinary drivii^ and steering wheels 
are fitted 2 large diameter driving wheels with narrow tyres, which, pro¬ 
vided with projections on each side, give a good grip on any soil without 
causing any damage. These wheels are chain-driven from chain-wheels 
keyed onto the hub of the ordinary driving wheels. Under direct drive, 
the reduction gives a speed of about 3 Hules per hour. The special wheels 
are connected to the frame by springs that allow of sufScient suppleness to 
avoid strain. When the vehicle runs on the road the springs of the ordinary 
driving wheels are free, whilst the springs of the special wheels are kept 
compressed, so that the latter wheels are raised some 8 inches above the 
ground. For work in the fields, however, the compression on the springs 
is reversed, by means of an easy lever-movement, and the special wheels 
are used for driving while the ordinary driving wheels are lifted above the 
ground and only serve to convey the power. The axle of the special wheels 
is such that it carries nearly all the weight of the frame, using it to obtain 
grip. 

The wheel base being thus much reduced, turning is carried out in a 
very short radius. Turning is facilitated by, independant brakes for each 
wheel and hy detachable hoops, mounted by the side of the steering wheels 
and which penetrate an inch or so in the soil. The draw bar hook for at- 


(i) See S., igir, No. 1202. {Ed.) 
[ 8 * 1 . 8 #*] 
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tacHng the implements is fixed as low as possible in front of the axle of the 
special wheels. Traction thus helps steering while adding to the grip 
of the driving wheels. This device allows of a vehicle being used equally 
well as a tractor or for transport. The device for transforming a motor 
lorry into an agricultural windlass is recommended for high-powered 
machines. It consists of a shaft placed on the frame above the back axle. 
The shaft carries 2 large windlass drums with internal teeth which engage 
with 2 wheels fixed on the interior of the driving wheels. The reduction 
is such that the cable speed is 3 miles per hour, in direct drive, the engine 
running at its‘normal rate. * 

The cables unroll in a direction parallel to the longitudinal axis of the 
frame, passing through two guides; because of the large diameter of the 
drums and the reduced breath of the groove, the cables unroll quite easil5^ 
The equal tension of the two cables is provided for by the differential, which 
is an excellent compensator. 

For moving sideways the front of the frame is carried on a small truck 
with 4 steering wheels and the back part on 2 detachable wheels. The 
movement is obtained by a capstan fixed on the drums or by a small windlass 
hauling on a fixed point. The back axle is held by grips that keep it in 
the required position. To move from the field, the drums are freed from 
the gears, the detachable wheels are removed and the back axle freed, and 
the small cart removed that supported the front frame. Thus small cart, 
which carries the accessories, is hooked behind the frame together with 
the plough, so that the whole machine moves under its own power. The 
machine can be removed and set up again very quickly. It would be par- 
ticularl3’^ useful to sugar manufacturers, as by means of it they could 
haul their stores with 5 to 6 ton lorries towing trailers and then plough the 
land of the farmers that grow sugar-beets for them. 

893 - A Study of the Plough Bottom and its Action upon the Furrow Slice. —white, 

E. A. (Assistant Prof, of Farm Mechanic^, College of Agric. of the University of Illiiiois). 

in the Journal of As^ricHUufttl Research^ Vol,"XII,3Sro.4, pp. 149-182 +■ 26 Figs,- 1 - 4Plates. 

Washington, January 28,1918. 

Geometrically exact mouldboards (plough bottoms) have often provided 
the basis for more perfect developments, but the results obtained by 
empirical plough designers were so far superior to the results obtained 
in the laboratory that the theories Were abandoned, the makers basing 
their work on practical experience only. 

This paper is an attempt to begin a fundamental analysis of the plough 
bottom and its w‘ork, in the hope that some light may be thrown on the 
work, and other attempts stimulated to study the theory of this important 
implement. The writer's work can be divided into 3 parts : — i) a study 
of the forms of plough bottoms ; 2) an attempt to analyse the motion of the 
soil particles as they pass over the surface, and 3) a mathematical analysis 
of the surfaces of the most important historical plough bottoms which 
Were designed to be geometrically exact. 

For this work the author developed the equation for determining the 
surface of a plough bottom. 
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In studying the motion of the soil particles in ploughing, observations 
were carried out in grass-land with a sod plough in order to determine the 
compression or stretching of the furrow slice and the movement (speed and 
acceleration) of the soil particles composing*the furrow slice. The obser¬ 
vations obtained are discussed in detail, and some are supported by the 
mathematical results obtained. 

The mathematical analysis of the mould board surfaces includes a study 
of the mould boards of Jepperson, Tambrxjschini, Small, Stephen, 
Rham, Ejsrox, Jl^lEAP, and Holbroope:. 

The author also discusses mould boards by Davis (i8i8), Witherow 
& Pierce {1839), which he had not sufficient data to enable him to 
develop the equations for calculating the surface. 

S94 - The Russell Turnip Thinner. — Tke implement and Machinery Review, Vol. NXXXIV, 

No. 517, p. 72 -f I Pig. London, May i, 1918. 

There exists no turnip thinner that leaves only a single plant, but with 
a good machine, it is possible to leave a very small bunch of plants at regu¬ 
lar intervals. A satisfactory-' machine which has proved its worth has been 
constructed by the Malden Iron WoRks Co., Ltd., Maldon, Essex. It 
may be used for thinning roots in general. 

The Rus^LL thinner shown in the appended figure is provided with a 
serrated cutter, which can be quickly adjusted to leave very, small or large 
bunches of plants. The thinning apparatus is nicely balanced, and is en¬ 
tirely under the control of the man working the machine. If the crop is 
patchy, the attendant can lift the cutters so that plants required to he left 
in are not taken out. The machine is fitted with 3 speeds, for gapping 
8,10,12,14 or 16 inches, whilst the cutting apparatus and road wheels are 
arranged to slide along the axle to suit varying widths of row. 



The Russell tuamip thiamer* 
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895 - The “ Universal ” Electric-drive 'Hiresher. - Schii'ct2C‘t ische Lonu 7 £'iriscJi.<jikJ e 
ZeiUchnft, Year XI^VI, No. 22, pp. 462-165 + 2 P"igs. Zurich, May 31, 1918. 

This thresher, built by H. Woi,f & Co., of Zurich (Switzerland), iu- 
eludes a wagon frame mounted on 4 wheels, at the back of which is plashed 
the closed box containing the motor. The box contains the motor, the 
cut-out, and a drum with 325 to 65c feet of cable. On the front of the 
frame a thresher is mounted with a straw shaker, caving screen, elevator 
and bagging device. The machine is driven diiectly by the motor. Tiie 
belts can be tightened as required, a spring friction-roller being provided. 
The feeding table and the straw delivery should not be removed for trans¬ 
port, so that the machine can start working in a few minutes. When 
the threshing season is over, the thresher can he removed by unscrewing 
4 screws; a circular saw or other machine can then he mounted on the 
frame so that the motor can be used all the year round, w^hicli is a distinct 
advant^e. 

896 - Safety Devices for Chaff-cutters. — i. massarelli, f., in La suanz^a e 

nedVlndustfia, Year III, No. 6, pp. 131-147 4 - 19 Figs. Milan, December 31, 1916. — 
II. Berioni, C., in II ColHvatore, Year I,XIV, No. i,pp. 6-10, 4 - 3 Figs. Casale, 
January 10, 1018. 

The author considers fly-wheel chaff cutters, which are the most used, 
and the means of preventing the accidents that are so common with these 
machines. These accidents can be classified as : — ^?) accidents due to the 
fly-wheel; b) accidents due to the feed rollers , c) accidents due to the gear¬ 
ing and drive in general. The safety devices applied to chaff-cutters are 
based on two different principles: — 

i) Devices stopping or changing the movement of the feed rollers 
and platform by quickly moving suitable mechanisms by the hand or foot. 
The devices, though improving the working qualities of the machine, are 
only relatively efficacious, as they are rather aUmmiin*: than frev&ntivd 
devices and should be supplemented by others. 

^ 2) Devices, automatic or not, that make it impossible to pass the 

arm or hand beyond a certain limit into the mouth where the forage enters. 
For hand-driven fly-wheel chaff-cutters, the author describes guards, made 
of w'ood, cast iron, sheet iron, or grating. As regards protection against 
accidents that might happen when feeding the machine, a board, fixed 
on the edge of the hopper, and of sufficient length, will prevent the arm 
passing beyond a safe limit. 

One of the essential conditions for the safety of machine-driven chaff- 
cutters is that there should be both a fixed and free pulley together with 
the disengaging gear that is so often lacking in the older machines. It 
should he so made that the belt cannot suddenly slip from the free on 
to the fixed pulley and thus start the machine. A lever disengaging gear 
mounted on a bracket is very suitable for belt-driven chaff-cutters, which 
should have a guard for the fly-wheel and a lattice protecting the knives. 

This lattice, even when lowered on the feed-tiougb, allows the work¬ 
man to see the position of his hands and watch the work more closely^ and 
as it is connected by a lever to the side mechapism controlling the eyHti*;* 
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ders aud feed platform, if tte workman’s hands happen to pass into a 
dangerous position, the lattice lifts, thus stopping or reversing the 
movement 

S97 - Baianea for the Direct Reading of the Lint Percentage of Cotton. — See 

No* 866 of this Review, 

8 gS - The Gibaudan Alcohol-meter. — Fournier, Le Genie Civil^ Year XXXVIII, 
Vol. I,xxn, No. 19, pp. 33S-340 -h 7 Figs. Faris, May ii, 1918. 

The Company for the manufacture of meters and supplies for gas¬ 
works, France, makes an alcohol-meter for use in agricultural and com¬ 
mercial distilleries, to measure separately the production of pure alcohol and 
distillation waters. The meter consists of a retangiilar box rounded on 
its upper part. The front face bears the therniometric and alcohol-metric 
graduations on an arc of a circle placed high up, between the dials of the 
clockwork rostering the distillation waters and pure alcohol. Two air- 
babble levels enable the apparatus to be levelled. Behind are the con¬ 
nections by which the liquid arrives and flows away, together with a 
by-pass so that the apparatus can be cut out without stopping distillation. 

The measurement and recording of the pure alcohol are done auto¬ 
matically in the new meter, which discharges in quantities equal to the 
capacity’' of an interior measuring fly-wheel (constant volume), recorded 
by the distillation-water cloc1sw''ork, then estimates the alcohol for each 
of them, the pure alcohol at 150 C being shown on a second dial. 

‘The meter includes : — i) a measuring fly-wheel consisting of a metal 
cylinder with thin walls, divided internally into 5 compartments by oblique 
partitions and worked by the weight of the liquid, which enters by an 
axial pentrough and then passes from the fi.rst compartment into the se¬ 
cond, and so on ; 2) an alcohol-meter; 3) a thermoineter; 4) a registering 
device. 

A detailed description, illustrated by the necessary drawings, is given 
of the construction of the meter; the mechanical connection of the various 
parts is also described in order to show the relation between them and the 
device recording the volumes of distillation water and pure alcohol. 

S99 - Review of Patents, 

TixnAOE Machines and Iimfeements. — Canada: 181634 Plough ; 
18x699 Plough share ; 181935 Scraper for disc plough. 

Demnark: 22816 Motor plough. 

Frame : 486652 System of ploughing and windlass apparatus for its 
actuation. 

Smeim: 41808 Moss plough. 

UnUed Kingdom: 114516 Combined motor plough and tractor; 114894 
Self propelled plough. 

UnUed States: 1261150 Stalk cutting attachment for ploughs ; 1261579 
Cultivating implement; 1261591-1262867-X262949-1262950 Ploughs ; 
126x876^ Qod crusher; 126188X Rotary harrow; 1262176 Two furrow 
plough; X362232 Convertible hillside reversible plough, 1262253 
pulverizer; 1262722 Two ,way plough; 1262791-1262792-1263352 Rotary 
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tillers; 1262983-1264447-1264678 Harrows; 1262995 Wheeled plough ; 
1263422 Wheel harrow; 1263423 Harrow tooth cleaner; 1263690 Harrow 
attachment for plough. 

Irrigation. — United States : 1261031 Ditching machine. 

Manures and Manure Distributors. -- Sweden: 41960 Manure 
spreader. 

United States: 1261025 Fertilizer; 1261116 Process for making a mixed 
potash, nitrogenous and phosphatic feitilizer; 1261117 Process of making 
a mixed potash and nitrogen fertilizer; 1262685 Fertilizer distributor and 
planter; 1263105 Seed and fertilizer distributor; 1264409 Strsw spreader 
and grain separator. 

Driees and Seeding Machines. — Canada: 181787 Potato planter.. 

Sweden: 42039 Distributor regulating device for seeding machine. 

United Kingdom : 114455 Potato planter. 

United States: 1261291-1262084-1264454 Planters; 1262142 Potato 
planter; 1262283-1264153 Grain drills; 1263070 Harrow attachment for 
planters ; 1263105 Seed and fertilizer attachment; 1263111 Combined cul¬ 
tivator and seed and fertilizer implement. 

Various Cueturae Operations. — Sweden: 41807 Hoe for root 
crops ; 41921 Horse hoe. 

United States : 1261720 Cotton chopper and cultivator ; 1262230 Hand 
cultivator ; 1262418 Double cultivator ; 1262800 Maize cultivator ; 1264102 
Four wheeled ctdtivator; 1264419 Plant protector. 

CoNTROE OE Diseases and Pests oe Peants.»— United Kingdom : 
114602 Powdered insecticide composed of copper sulphate and ammonium 
caibonate. 

United States: 1263312 Boll weevil destroying machine; 1263965 Weed 
cutter. 

Reapers, Mowers and Harvesting Machines. — Sweden .: 41809- 
41810 Horse rakes. 

Switzerland: 78221 Fruit gathering device. 

United States : 1261020 Dawn mower; 1261202 Machine for gathering 
crimson clover seed; 1261241 Revolving hay rack; 1261404-1261653- 
1263540 Grain shockers ; 1261529 Corn husfcer; 1261702 Attachment con¬ 
verting binders into headers; 1261860 Binding mechanism for grain bin¬ 
der ; 1262030-1262031-1264575 Cotton pickeis; 1262340 Guard-plate for 
hay rake; 1262353-1263149-1263183-1264294 Peanut harvesters; 1262658 
Mower; 1262756 Conveyor-rake and stacker; 1262957 Maize shocker; 
1263001 Motor driven header and binder; 1263321 Hay rake; 1264154 
Stooking attachment for binders ; 1264353 Hay rake and loader ; 1264385 
Bean harvester; 1264780 Fruit gatherer. 

Machines eor eieting Root Crops. — Denmark: 22862-22884 Po¬ 
tato diggers. 

United States: 1261139 Potato digger; 1261227 Riding beet puller : 
X261333-1263529 Beet harvesters; 1263114 Separator for potato digger; 
1263408 Elevating and topping mechanism for beet harvester; 1264111 
Root harvester. • . 
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Threshing and Winnowing ]Ma.chines. — Denmark: 22879 I^^pcler 
for cleaning macnines. 

Sweden : 41851, Straw elevator. 

United States: 1261299 Seed separator ; 1261338 Feeder for threshing 
machine ; 1261562 Band cutter and feeder for threshing machine ; 1261629 
Pea huller; 1261813-1262760-1263233-1263980 Threshing machines; 1262423 
Maize grader and separator ; 1262559 Pea and bean separator; 1263130 
Green pea hailing machine. 

Machines and Impeements for the Preparation and Storage of 
Grain, Fodder, etc. — Denmark : 22838 Improvement to a self binding 
straw-press; 22890 Straw press. 

Sweden: 41^0 Knife for root cutter. 

United 'Kingdom: 114435 Machine for obtaining fibre from cotton 
seeds and other fibre bearing seeds. 

United States: 1261051-1261931-1263322 Baling presses; 1261522- 
J261597-1264171 Hay distributing apparatus; 1261651-1264643 Silage 
packer ; 1261728 Cotton seed delinter ; 1262615 Hemp cleaner. 

Forestry. — Canada: 181567 Wood sawing msKrhkie ; 181638 Bark¬ 
ing machinery. 

United States: 1261760-1263495 Stump pulling machines; 1263385 
Tree sawing machine. 

Steering and Traction of Agricxjeturae Machinery. — United 
Kingdom: Agricultural tractor; 1x4516 Combine 4 motorplough 

and tractor ; 114943‘Plough coupling to tractor; X14668 Harvesting ma¬ 
chine driving mechanism. 

United States: X26i263**i26i388-i26i70X-i2624§§-X263726 Tractors; 
1261584 Steering mechanism for tractor; 1261945 Chain tractor tread ; 
1262100-1263973 Four wheel drive tractors; 1262304 Traction engine driv¬ 
ing mechanism; 1262456 Automatic draft releasing device for tractor ; 
1262625 Steering device fox motor propelled plough ; 1262837 Tractor driv¬ 
ing gear. 

Housing Livestock. ~ Switzerland: 78223 Automatic releasing de¬ 
vice for cattle in stables or barns. 

Poultry Farming. — United States: 1262397 Incubator; 1262880 
Poultry perch. 

Industries Depending on Peant Produces. — Canada: 18x952 
Bread making process. 

United States: 1262872 Process for producicg fibrous material from 
ricestxaw; 1263742 Device for cutting and .seeding peaches and other 
similar fruits ; 1263922 Fruit paring and coring device. 

Dairying. —• Sweden: 41879-41880-42011 Potary churns. 

Switzerland: 7S098-78268 Churns. 

United Kingdom: X14713 Churn. 

United States : 1261780-12642x4 Milking machines; 126x820 Method 
of imnufactuiing a butter substitute (with butter, milk, eggs); 1263347 
Teat cup claw for milking apparatus; 1264336 Sterile butter fat and 
method of producing the same; 1264377 Valve caging for milking machine. 
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Farm Buildings. — United States: 1261454-1264689 Silos. 

Various. — Denmark : 22903 Windmill regulator. 

^ United States: 1263326 Windmill. 

900 - Rapid House Construction with Concrete Studs. — En^meenuK New$-Recmd, 

Vol. LXXX, No, 13, pp. 604-606 4 * 3 Figs. + 2 Plans. New York, March 28, 191S. 

The description of a new method of house construction with fire- 
resistant walls made of cement stucco on metal laths. 

The system proposed by llr. E. G. Plrrot, of BalunGKR and Perrot, 
engineers and architects, Philadelphia, allows of building lo-unit rows, 
each house costing, at present prices of labour and materials, about 
$ 2 500, including the cost of hot-air heating apparatus. The price is as 
low as that of similar houses of wood frame construction and is $ 100 lower 
per house than where 8-in. brick walls are used for exterior and party walls. 

The concreting is carried out in one operation, in which both the frame 
members and stucco are placed. After the cellar is excavated a stone or 
concrete foundation wall is built, and the first-floor wood joists are set in 
place on the foundation walls. On these joists a wood frame consisting 
of studs, joists and rafters is erected in the usual manner of building a frame 
house. Every fourth stud is doubled, allowing a 3 X 4-'in. space between, 
which is later filled with concrete to form a concrete stud. At the second- 
floor and roof levels a ledger board with bottom attached is placed over 
the studs and so arranged that the concrete when completed will be contin¬ 
uous from foundation fo roof. On top of the ledger board the second- 
floor joists are set, then the second-story studs and forms. When this 
frame is completed, heavy wateiproof paper is nailed to the outside of the 
exterior wall studs, leaving the space between the doubled studs open to 
receive the concrete. Over the waterproofed paper the metal lath or con¬ 
crete, reinforcement is stretched. The concrete studs are reinforced with 
steelffods fastened to the metal lath. 

The wood studs not only support the cement stucco while it is being 
applied, but also serve as furring strips in the finished building. A 2*in. 
concrete coating is next applied on the outside, and at the same time the 
spaces between the doubled studs and in the ledger boards are filled to form 
the concrete studs and caps. The work is preferably done with the cement 
gun, otherwise it is done by hand. The rapidity of the work depends only 
upon the number of cement guns used, or the number of workmen employed. 

A concrete roof may be used on such a house, but Mr. PERROT prefers 
wood roof framing and a fire-resisting covering (asbestos and asphalted- 
felt shingles, slate, and built-up roofings of felt, tar and gravel). 

According *to the designers this method of construction eliminates 
shrinkage and settlement cracks. - A ten-house unit can ba built in 3 weeks 
from the time the cellar is dug. The method is considered to be well adapt¬ 
ed for building barracks, hospitals and one-story factories. 
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901 - Study of some Egyptian IJjarms. •— BAROIS, C., in Comptes rcndus des Seances de 
VAcaUmie d^AgficulUm de Ffance, Vol. IV, No. 13, pp. 417-427. Paris, April 10, 1918. 

At the Meeting of April 10,1918 of the French Academia d'Agricul¬ 
ture the author described some capitalist farms in E^ypt with the inten¬ 
tion of pointing out to the French public the advantages capitalist colonial 
agricultural enterpri^, if well managed, may offer to French investment. 
Five farms, those of Kom-Omho, Chdkh Fadl* Ouady Toumilat, Sakha, and 
Santa were studied. 

Kom-Ombo Farm. — In 1903 a company bought from the Egyptiax^ 
government 32 124 acres on the banks of the Nile in a plain 1760 miles south 
of Cairo by 24.50 northern latitude. It was absolutely desert land, never 
reached by the waters of the river, with a minimum height of 37.16 to 
49.20 feet above low water leved. The soil was not composed of Nile 
alluvion, but of deposit from* the neighbouring valleys. The climate was 
tropical. These 32 124 acres cost £ ii 597, or about 7s. 2d. per acre. 

The problem to be solved was to raise mechanically and distribute the 
water of the Nile in all seasons to the highest point of the estate, and to ren¬ 
der fit for cultivation land which had not only never been cultivated, but had 
never borne any kind of plant. Four powerful pumps of i 400 HP., each 
with sheet steel delivery pipes 6 % feet in diameter and 1640 feet long were 
installed, no miles of road, 121 miles of railway, and about 220 miles of 
canal were built, numerous buildings for the pumps, staff, peasants (school, 
mosque, hotel, etc.) erected, and the land levelled and prepared. 

The total cost of the original installation was nearly £981 310, *or £42 
per acre for the 22 980 acres now under cultivation. The estate, uninhabit¬ 
ed before the work began, now counts a population of 20 000 inhabitants. 

After five years of not always successful experiments in the growing 
of cotton besides cereals,beans and fodder (winter crops), and maize (altern¬ 
ate summer crop), cotton is at last being replaced by sugar cane. In 
xgi6, the cultivation of sugar cane which covered only 27 % of the area cul 
tivated, brought in a gross profit of £150 666, as compared with £79 298 from 
all the other crops together. 

The annual farming espenses are £194 280, corresponding to £8.10.0 per 
acre, including 145. in taxes. These fgures include £1.18.6 pet acre for rais¬ 
ing the water, and, in 1913, represented a profit of 5 % %. 

The land is cultivated either by the tenants for the ordinary crops, or 
in conjunction with the fellahs and the company for these crops and for cot- 
ton^ or directly for sugar cane. In all cases the pumping expenses are met 
by the company. For direct cultivation the estate is divided into farms 
of X 977 to 2471 acres, each with its directing staff, workmen and material! 
The utilisation of motive power from the Assouan dam and the adaptation 
of cotton to the land improved by irrigation are expected to make the enter- 
prise very prosperous. 

ChEikh Fade Farm. — This farm is situated in central Egypt, a dis¬ 
trict suited to the production of cotton and sugar cane. It is an example 



RURAL ECONOMICS 


9S3 


of an estate, previously fairly badly managed, taken over by a company, 
improved,by it, and cultivated exclusively by farmers. The land is on th^ 
right bank of the Nile, between the river and the Arabian plain. It doe=- 
not receive the river water directly, and can only be irrigated by pumping ; 
it is of average quality; 

The estate contains 9 204 acres The company with a capital of 
£594 700 bought it from the Egyptian Government in 1900. The cost of 
the original installation was: —land (cost and preparation), £566 000; build¬ 
ings, £24 680 ; machines and steam-ploughs, £33 750 ; dredging machines, 
£i 410; miscellaneous expenses, £7 070, or a total of £632 gio, and represents 
an outlay of'about £70 per acre. 

All the land is let out to farmers. The irrigalion water is supplied hy 
the company. 

Besides cereals, beans, maize and clover, which are included in the 
rotations, the principal crop is sugar cane. The chief tenant is a large 
sugar company which cultivates 6 857 of the 9204 acres of the estate. The 
receipts for 1915-1916 were: — rents, £46 620; miscellaneous receipts, £660; 
interest, £i 380,or a total oi £46 660. The expenditure was: — farming ex¬ 
penses, £ii 280, general expenses £3140, a total of £14 420. There was, 
therefore, a profit of £32 240. The average rent is £5 per acre, and the com¬ 
pany's annual outlay about £1.11.0 per acre. Each year the company pa^^s 
its shareholders 5 % % and in 1916, after 15 years' existence, its reserve 
fund exceeded £39650. 

OuADY Touivolat Earm. — This farm is of a totally different charac^ 
ter. It is an estate of 21 250 acres, most of which has deteriorated owing to 
the infiltration from a large public canal. In 1891 only 7 412 acres were 
still cultivated, 3 460 acres were occupied by canals or were fallow, ano 
10 378 acres were considered suitable for cultivation if drained. 

The estate is in a hollow in the desert between the Delta and the Suez 
Canal, tt ‘was exploited by the administration of the Wakfs (religious 
mortmain) and the profits devoted to the maintenance of the Government 
schools. From 1892 to 1895, £29130 were spent on building: — i) a 
water-raising plant with four large centrifugal pumps to raise the drainage 
water to a height of 8.85 feet in the neighbouring Take Mabsamah ; 2) a 
feeding canal over 48 miles long ; 3) a drainage canal over 13 miles long. 

Owing to the neglect of the Wakfs these works did not improve the con¬ 
dition of the estate, and, in 1899, the area suitable for cultivation had not 
increasedr The Ministry of Public Works then undertook the management 
of the estate with the intention of completing the drainage works as well 
as of clearing the 10 378 acres capable of being reclaimed for cultivation. 

The necessity of increasing the power of the water-raising plant and to 
empty the overflow from Take Mahsamah into the Suez Canal by means 
of a canal nearly 55 miles long was first recognised. By the end of 1906 
7 263 acres had been reclaimed for cultivation and only 3113 acres remainea 
to be cleared. The advance mone3^ for the works, amounting to £46 400 had 
been entirely repaid to the Wakfs from the profits from the farm; the taxes 
of £5 947 had been paid regularly and, in addition, an annual income of 



984 


RURAL ECONOMICS 


£S 250 had been paid to the Government schools. The work of clearing 
was then continued using the annual profits, which increased progressively. 
In 1916, when the work of clearing had been finished, the net income of 
the estate was £31 323, or about £1.15.0 per acre cultivated. 

In the Ouady Toumilat district the soil is light and of inferior quality. 
As throughout all Tower Egypt the principal crops are cereals, clover, maize, 
and cotton. 

The agricultural population which in 1891 was reduced to 4 500 in¬ 
habitants, is now 17000, about 5 000 of whom are workmen. Thanks to the 
reclamation work undertaken since 1891, the cost of which has exceeded 
£99120, or £g,io.o per acre reclaimed, this estate is once more prosperous. 

Sakha and Santa Farms. — These are two estates with abundant 
\ields situated in the best part of the Delta. The Sakka estate with 6 412 
acres of good, average quality land, is managed by'a State Administration 
called Egyptian State Properties that is to say, it is methodically, but 
expensively managed, as is the case with all State administration. 

The land is partly cultivated directly by the Administration, partly 
leased yearly, let to workmen for a quit-rent, or leased for special crops. In 
1912, 4 146 acres were being directly cultivated with the following rotations 
and pelds : —• 

Wheat, 410 acres, 19.08 bushels ; barley, 175 acres, 33.28 bushels ; 
beans, 640 acres, 22.65 bushels; clover, 783 acres; cotton, 1907acres, 
2.93 cwt.; gardens, 10 acres. 

The Administration reserves the cultivation of cotton exclusively to 
its ill, leaving that of maize to the tenants. The receipts for the whole es¬ 
tate, including the crops grown directly, rents and quit-rents were £44 682, 
the expenditure £25144 ; the balance, therefore, is £ig 538. The receipts 
amount to £7 per acre, the expenditure £4, and the profits £3. The taxes 
are x6s. per acre. 

The Santa farm, in Tower Eginpt, is also demesnial, and has land of the 
best quality. It contains ii 794 acres, 6 635 of which are cultivated directly 
and the rernainder by annual leases and quit-rents, like the Sakha estate. 

The results are superior to the preceding ones. The rotations and 
yields for the crops grown directly were, in 1912: — Wheat, i 243 acres, 
29.90 bushels; barley, 655 acres, 49.54 bushels; beans, 329 acres* 20.02 
bushels; clover, i 517, 20.65 bushels; cotton, 2 874 acres, 4.13 cwt; 
gardens, 15 acres. 

. For the whole estate including crops cultivated directly, leases*and quit- 
rents, the receipts were £139 043, the expenditure £63 220, and the profits 
^75 823. This represents receipts equal to £11.16.0 per acre, expenditure 
of £5.7.0 per acre, and profits of £6.9.0 per acre. The taxes are £1.9.10 
per acre. 

These examples show the profits which might be derived from similar 
districts in.the French colonies, so long as individual initiative is supported 
by sufiSciently large capital aided by competent management. Above 
all such large enterprises should not be entered upon before the subject has 
been thoroughly studied and numerous extensive experiments made. 
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902 - Studies in the Cost of Market Miik Production in the United States. — AxDEii^oN, 

A. C and* Riddell, F T. (Michigan Agric E^:p. Station), in Thti Joiiniai oi Da^^f^cu'ncc, 
Vol. I, No. 2, pp. 1S1-1S4. Baltimore, July, 1917. 

The data presented in these studies cover a period of two 3’ears, from 
1914 to 1916, and include figures from 25 farms near Grand Rapids, I\Ech I- 
gan. Most of the other figures secured on this point in the United States 
were collected in New England or Atlantic Coast States. The data were 
secured by a one day visit to each farm monthl^L All the farms visited 
produced market milk, some of them being dairy farms soleh’, although 
most of them were coujDled wdth grain, vegetables, live stock or fruit pro¬ 
duction, and each farm was conducted according to the ideas of the owner 
or operator. The average expenditures P^i the farms visited were as shown 
in Table I. 

Table I. — Average expenditures. 


Items of expeadiUire 

I * 1914 ; 

1915 

Total number of farms. 

... 25 

25 

Average; number of cows per year . . . . . 

• • • 459.4 

. 42857 

Man labour... 

... 8 28.68 

27.10 

Hauling milk and other horse labour . . 

■ ' • 15.54 

14.77 


Feeds: 

Roughage . . ^ * ... * . . . . 

Concentrates . 

Pastures.'. 

Cash sundries. 

Veterinary services and drug&... 

Tas:es, interest and depreciation on herd . 

Taxes, interest, insurance and depreciation on buildings . 

Depreciation on bam tools and daily utensils . 

Actual losses on live stock.,.. 

Addede;amiag power of owner due to knowledge,experience, 
and interest in excess of that possessed and used by,ordi¬ 


nary labour . .. 6.00 ; , 6.00 

Added risk due to instability of market for product as whole ' 

milk, which in single years amounts to 30 per cent, and 

in one year out of every five would be 6 per cent .... S.47 ^ 8.30 


•Total . . . 150.57 i 150,29 

i I 


The average receipts of the farms visited, for the dair}', were as shovru 
in Table II, . 

The authors bring in a new point, that of ** instability of market for 
product as whole milk which in a single year may’ amount to 30 per cent 
and occurs, as they estimate, one year in five, which would be 6 % of the 
total cost of production, in this case $ 8.47 for 1914 and $ 8,30 fpr 1915. 




31.02 


28.61 

26.68 

8.36 

• 7.6C 

1.96 

1-77 

O.S6 

<■'.99 

9.88 

9.49 

8.72 

10.33 

0 50 

0.48 

1.95 

6/25 
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Table II. — Average receips. 


Items of reccii'ts * 


1015 

* 

Average pounds of milk produced. 

6928 lb 

7 156.8 111. 

Gallons of milk produced. 

834.70 

862.3 gilJ. 

Average price per gallon delivered into Grand Rapids 

16.90 cents 

16.35 oents 

Value of milk produced. 

S 141.35 

$ I. 39 . 0 I 

Credit by manure.. 

' 17-45 

1759 

Total value of products per cow . • . • 

! X58.80 

156.60 

Net profit per cow. . . . . 1 

8.23 

<3.31 

Cost of production per gallon. 

j 15.90 cents 

15,39 cents 

Net profit per gallon. 

1 1,0 cents 

I 0.7 cents' 

Cost of production and delivery per hundred pounds . 

S 1.916 

S 1.854 

Cost of production per quart. 

m 1 

3.475 tents 

3.848 cents 


The investment on the farms studied, expressed in percentage is as 
follows: •- * 


Investment in cattie... 45 % 

Investment in buildings. 54 » 

Investment in equipment. i » 


Tor 1915 the distribution of cost factors was as follows, expressed in 


percentage: — 


Grain. 17.8% 

Eougbage .. 20.2 

Pasture. 5.1 

Hauling milk. 9.8 

Man labour. 18.1 

I^Iarket losses. 5-5 


. Taxes, interest an^ depredation 


on buildings. 6,Q<y^ 

Same on cows. 6.3 

Losses oil cows (tuljex'colo£is,etc.) 4.1 

>£anagement.’ 4,0 

Depreciation on tools, etc ... 0.3 

Veterinary services. 0.7 

Cask items. 1,2 


The authors point out that during the last two years the cost of labour 
has increased 25 %, concentrated feeds 30 to 35 %, roughage 10 %, and 
minor supplies and milk room equipment 25 to 60 per cent. 


[AGRICULTURAL INDUSTRIES, 

903 - The Intrinsic Values of Grain, Cottonseed, Flour and Similar Products, Based oh 
the Dry-Matter Oon^ot* —-Boerner, E. O., U, S. DepuHment of A^rUuUw'ti^ Bulletin 
No. 374, pp. 1-33 Ar 13 Tables -f 3 Pigs. Washington, D. C,, October 17,1916. 

The ^loisture content of grains or cottonseed varies with the season, 
the part of the country in which they axe grown, and the way they are 
handled and stored' after being harvested. The minimum and maximum 
moisture content of grains, cottonseed,' or their manufactured products 
generally juries between 10 to 30%; new maize, however, frequently 
esueedstnis tn«iximum; whereas thoroughly dry small grain and cottonseed 
may contain less than 10 % of water. 
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All else being equal the value of grain, cottonseed, flour, meal, etc., 
to the consumer is in proportion to their cdntent in dry matter. Moreover* 
moisture is a serious hindrance to good keeping ; enormous quantities of 
grain and cottonseed are seriously damaged each year by moulds and fer¬ 
mentation because their moisture content is too high for safe storage or 
transportation, and the danger of such damage increases with each ad¬ 
ditional percentage of moisture. 

The value of a low moisture content has long been recognised in the 
trade, where the rules governing the grading of grain lay down that grain, 
to be classed in the higher grades must be dry in the intermediate grade 
“ reasonably dry and in the lowest grades " damp ” or » wetThis 
classification is very indefinite, but it was. only in 1916 that rulqs giving 
definite masimumlimits of moisture for thevarious grades of corn were drawn 
up by the Grain Dealers' National Association, and adopted by the State 
grain inspection departments and grain exchanges. In 1914 the Depart¬ 
ment of Agriculture drew up grades for commercial maize and fixed definite 
limits of moisture for each of the six numerical grades. These grades are 
now in force inmost of the maize markets in the United States. In certain 
vStates the pure-food lawg also deal with the amount of moisture grain and 
flour may contain in order to enter the State. 

When a unit of weight of grain, cottonseed, etc., containing excess 
moisture is dried naturally or artificially to a lower moisture content, the 
weight is reduced by the loss of water, but all the dry matter is retained. As 
only the dry matter is considered as having an3^ value the total value before 
and after drying will be the same. The comparative value of the dry matter 
is, therefore, of great importance. The author gives a series of tables by'w^hich 
the comparative value, on a dry-matter basis, of grain, cottonseed, flour, etc., 
containing various percentages of moisture and quoted at various prices 
per unit of weight, may be easily and rapidly calculated. These tables 
show that the difference in value for each i % of dr^^ matter increases in 
direct proportion to the'increajBe in price, so that, as the price of the product 
increases, the difference in value for each i % of dry matter or moisture be¬ 
comes of greater importance to the producer and consumer. Moreover, 
it is clear that if a dry product commands a better price than one with a 
high moisture content the farmer witll be encouraged to improve his methods 
of farming and storing. 

Grain, especially maize, is frequent^ put on the market with a moisture 
content too high to remain sound during storage or transportation, and has to 
be dried by machine. Whether dried naturally or artificially’-the shrinkage in 
weight of such grain is always greater than the difference in the percentage 
of moisture content before and after drying, as shown by the moisture tester, 
unless all the moisture is dried out, when the shrinkage and the reduction in 
moisture are equal. In order to facilitate the estimation of this percentage, 
the author gives a table by which the shrinkage may be determined when the 
original moisture content and the moisture content after drying are known* 
He also, gives formulae for finding the percentage of shrinkage corresponding, 
to any reduction in moisture content and for finding the weight of the 
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material when the original weight and the moisture content before and af- 
.ter drying are known. 

In drawing up the tables only the fundamental factors of moisture and 
dry matter were considered ; there are,, however, other factors of equal im¬ 
portance in the buying and selling of cottonseed, flour and other products, 
among which may be mentioned : — i) the relative quantity of damp grain 
in the grain-producing States that have a surplus, or in the district border¬ 
ing on any given grain market, and the relative quantity of the market 
receipts; 2) the tendency of damp grain to deteriorate during storage or 
transit, and the increased danger of such deterioration as the moisture 
content increases; 3) the conditions of supply and demand at the time of 
marketing, and the relative capacit}’ of the markets to absorb or dispose of 
damp grain at a profit; 4) w’eather conditions at the time of marketing and 
future weather conditions which ina^' affect the condition' and carrying 
capacity of the grain ; 5) the extra cost incurred by the artificial drying 
of the grain and by the freight on the w'ater handled; 6 ) the slight ‘'invisible 
loss ” in weight during the drying ^process. 

904 - The Utilisation of Sisai Waste, for the Prcduction'cf Alcohol. Lite, 

Vol.XIII, No. in, p. 155. London, Oct., 1917; A?>5trac tint he BiiUeiin iconumique deVIn- 

dochine, Year XXI, No. 1128, New Series, Han- 1 -HeIphong, January-Fcbiraiy, 1918. 

After the fibre has been extracted frem sisal there remains much 
waste, which has a very disagreeable smell and) when possible, is used 
as a fertiliser. Investigations have been made to see whether this waste 
can be put to a more profitable use. The experiments dealt partly with 
its utilisation for paper-making and partly on the extraction of alcohol 
from the leaves and stems. 

The experiments, made in British East Africa, shew it is possible 
to extract alcohol from sisal. An anah’sis of the juice of tbe leaves showed 
the plants from the coast as w^eil as these from tbe Highland to contain 
3 % of sugar. At Yucataii, whence sisal was first exported and where 
alcohol has been made from the* w'aste and^put on the market, the sugar 
content was never beiew’ 9.4 %, and sometime's, after a long dry seasoji, 
reached 14.1 %. Most of the alcohol w^as made from leaves containing 
12% of sugar. 

A yeast was isolated from sisal plants which feimented a gluccse solu¬ 
tion but was quicMy killed in the sisal extract. This w^as no dcubt due 
to the large quantities of organic acids present. After neutralisation with 
sodium carbonate and the addition of a small quantity of glucose it was 
found possible for the yeast to live in the sisal extract, but no fermentation 
took place, 

m - The Beet Sugar Industry in the Netherlands; — Goossejjs, o., in in m Uimer, 

Year HI, 7 and 9, pp. 151-132 and 200-202. Antiverp,, Febmaty 13 and 27i 1,918. 

Mitt giving an historical survey of the beet sugar industry in the 
Nethexiaiid3 the author gives the figures for the production of sugar in that 
country from 1864 to 1916. In 1864 there were only 6 refineries with a 
production ot 3 700 metric tons of sugar, an average of 617 tons pei factory. 
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In the peiiod 1899 1900, 31 refineries were working artel producing 71 092 ^ 

metric tons of sugar, an average of 4 940 per factor}’. The 28 refineries 
working durixig 1912 to 1913 produced 279000 metric tons, an average of 
9*980 each. In 1916 the 28 lefineries only produced 247 209 tons. A ta¬ 
ble giving the average 3’ield cf sugar beets per acre from 1908 to 1914 shows 
that, in 1908-1909, the yield W'as 260 cwt.of roots with a 16.80 % sugar 
content, 3delding 43.75 cwt. of sugar. After dropping, in 1909, to 217 cu^-. 
of roots containing 15.5 % of sugar, and 3delding 33.58 cwt. of sugar per 
acre, the average 3deld of sugar beets,rose in 1911-1912 to 286 cwt. of 
roots, containing 16.57 % sugar and yielding 47.61 cwt. of sugar per acre, 
and in 1913-1914, again dropped to 219 cwd. of 16.55 roots giving 36.25 
cwt. of sugai. 

Besides the beets produced in the countr}'' the refineries also deal with ‘ 
beets imported from German}’. On the other hand the Netherlands also 
export beets into Belgium to be used b}’ the factories there. The author 
considers the sugar position in the Netherlands during the last three 3^ears, 
and concludes that the production for 1917-1918, estimated at about 200 000 
metric tons, will be sufficient to meet the demand for beet sugar there iir 
1918, which is estimated at about 170 00b metric tons. 

906 “ Th3 Fat of the Rasidiie of the Dscortication of Rice. —-iikelli, rELicE,nj Afinaii 

dt'lla R. Accaticmia d'A enrol in, t' di Tonno, Vul. l^X, pp. Tu’.in, lyi? 

The annual production cf lice in Ital}" exceeds 11760000 cwi:.; the 
residue from decortication ('‘ pula di riso '’) represents 980000 cw^t. and 
contains about 147 000 cwt. of oil. This residue is comi)osed of the peri- 
sperm, embr3"o and part of the outermost starch ^layers of the car3’'opsis, 
to Avhich, in the trade, are added var3dng quantities of husks. Without 
the husks it represents 7 to 8 % of the weight of the rough rice, but the 
commercial t3’pe represents about 10 % of this w’eigbc. Up to the present 
it has only been utilised in part as a food for cattle (i), and before the wai, 
the greater pait of it was exported (chiefly to Switzerland and Germany) 
and sold on a basis of its total fat + protein content, which varied from 
15 or 16 % to 24 or 26 %. 

By removing the fat from this product its keeping C[ualit3Ts improved, 
it is made more health}^ (the fat is slightly irritating and relaxing) and 
eas}^ to transport. The extract is of great value, especially at this moment 
when all the war industries require so much fat. Expeiinients on the ex¬ 
traction of this fat were, theiefore, made. 

Repeated pressure under 300 atmospheres ea?h of nearl}’ 2 cwt of 
meal, previous!}’ moistened and heated, gave an average yield of 6.5 % of 
crude oil. The properties and characters of the fat vary greatly, especially 
according to the state of preservation of the residue, and also according to 
the method Of preparation (by compression cr volatile solvents). That 
prepared by compression is licjuid at ordinary temperatures; it is a true oil 
with a*density cf 0.912, of a greenish-grey colour. The cake obtained by 
this method is similar in appearance to that of sesame seed ... 

{i) fk-'C n. JiVn., No, 56 ; Xo, ; Oci., Xu. 933. (Fd.) ^ 
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The crude residue of decorlieatiou contains 2.38 % of nitrogen, corres- 

* ponding to 14.87 % of crude protein which, together with 15.23 % of fat, 
gives a total value of 30.1 %. In the dried cake this value is 33.8 % 
(16.7 % of crude protein and 17.1 % of fat). 

. The extraction of this fat is of great value, and should be started 
immediately, leaving till later a detailed study of the possibility of complete 
extraction by volatile solvents. By the compression method it would be 
possible to obtain 39 200 to 58 800 cwt. of escellent oil tor the manufactuie 
of soap,.fatty acids and glycerine. 

907 - South African Papor-makiag Plants. — See No. 869 of tiiis Review, 

90S ” A Substitute for Litmus for Use in Mi!k Cultures.— Clark, w . m. and Lubs, h. a. 

(Research Laboratories, Dairy Division, Bureau of Animal Industry, U. S. Dept, of 

Agriculture), in the Journal of AgnciiUwal Research, Vol. X, No. 3, pp. 105-in. 

Washington, D. C., July 16 1917. 

The colour changes which occur in litmus-milk cultures may be due 
to changes in the hydrogen-ion concentration of the medium or to reduction 
or even destruction of the dye. If it is the degree of acid or alkali fermenta¬ 
tion which is sought, it is advisable to use an indicator which will not 
be affected except by a change in the h^^drogen-ion concentration. Di- 
bromoorthocresolsulfonphthalein, for which the short name bromcresol 
purple is suggested, fulfills this condition. 

Litmus undergoes a temporary reduction during sterilisation in the 
presence of milk. Bromcresol purple does not. The colouring power of 
Htmus is relatively weak; bromcresol purple in very high dilution is useful. 
Litmus and azolitmin ate indicators of uncertain composition; bromcresol 
purple is a definite individual compound obtainable in crystalline form and 

* therefore reproducible. The impurities of litmus preparations vary in 
their effect upon the hydrogen-ion concentration of milk and often neces¬ 
sitate elaborate adjustment either of the litmus solution, of the milk, or of 
the mixture if reproducible colour is to be obtained, Bromcresol purple, 
on the other hand, may be used with the assurance that, if other conditions 
are constant, it will always produce the same colouration. 

Some of the difficulty experienced in reproducing a particular initial 
colour with either indicator is shown to be due to the changes in hydrogen- 
ion concentration which occur when milk is sterilised by heat. 

The comparative value of litmus and bromcresol purple in milk cultures 
was tested with a variety of orgafiisms. It was found that no change 
in reaction could be observed with litmus which could not be followed 
equally well with bromcresol purple. In many instances litmus was ren- 
der^usde^ by reduction or destruction while bromcresol purple continued 
to act u true indicator of the hydrogen-ion concentration. 

900- Hofe on Certain Changes in Some of the Nitrogenous Constituents 

Bacteria.— SUPPXJBE, G. C., in The journal of Dairy Science, Vol I, 

B'u- 4 #*’313^35^9- Baltimore 8. London, November, 1917. 

presented in this preliminary note are the result of a preli- 
rtnaiy invefti^tion on certain quantitative changes in the nitrogenous 
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constituents of milk caused bacteria before aii3' change in the physical 
appearance of the milk is evident. 

The following *species of bacteria w'ere used : Bad. lad Is acidi, Mio, 
alUdus, Ps. lijuefaciens, B. ladis viscosus, B. mycoides, Acid peptoniser 
(species unknown), Bad. Hdgayicum, B. coli comminiior, Bad, aerogenfs, 
B. frodigiosus, Ps. fyocyaneus, B. siiUilis. 

The plan of the analyses was one of fractional precipitation by various 
precipitating reagents and the subsequent determination ?)f the nitrogen in 
each of the fractions. 

( In man3" instances the changes in the nitrogen content of the various 
fractions were very slight. Many of the results, however, were beyond 
the realm of experimental error. A study of the tables presented reveals 
the following general results : — 

All organisms tested except two caused a decrease in the casein fraction 
and in most cases this decrease was more marked with those organisms 
known to possess extreme proteolytic properties. With some organisms 
there was an increase in the albumin fraction, with others a decrease in 
the albumin fraction and little or no decrease in the casein fraction. The 
changes in the nitrogen content produced under these conditions will serve 
as a preliminary basis for further work. 

910 - ExpBrimsnts on Dstermination of Cow Manure in Milk; Moisture Content and 

Solubility of Cow Manure.— Taylor, G. B., iu the journal of Da%ry Science, Vol. I, No. .j, 

pp. 303-312. Baltimore & lyOiidor., November, 1917. 

A series of experiments was conducted on cow manure irom the experi¬ 
mental farm at Beltsville to (determine primarily whether the manure in 
unstrained milk can be measured quantitatively by chemical methods. 

A method was found which gave good results provided the original quantity 
of manure present waif airly large. For average milks, however, this chemi¬ 
cal method is impractical on account of the fact .that, while manure is always 
present, it is as a rule in such small amounts that it cannot be measured 
chemically. 

The experiments lead to the conclusions given below. 

Condusions: — The moisture in the cow manure examined averaged 
nearly 83 per cent. Air dry manure contains about 6 per cent of moisture ; 

5 per cent of the remaining solid matter is soluble in milk. This would 
indicate that only ii per cent of dry manure dissolved in milk, 6 per cent 
of this being waterNearly 85 per cent of fresh cows' manure will dissolve 
in milk, 83 per cent, of this being moisture. Manure in whatever condition 
is less soluble in milk than in water. Of the manure present in bottled 
milk, 91 per cent will be visible on the bottom, leaving 9 per cent o'f foreign 
matter in suspension. 

91 X - Methods Adopted in the Production of ** Clotted Cream ’ * in Devonshire and Corn-* 

walli England.— Sadler, W., in the Journal of Dairy Science, Vol. I, No. 4, pp. 291-302. 

Baltimore & I^ondon, November, 1917- 

Enquiries have been conducted, on behalf of the Board of Agriculture 
as to the methods adopted by the producers of “ clotted cream " in the coun¬ 
ties of Devonshire and Cornwall in England. Experiments have sub^jii 
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quently been undertaken at the Mdland Agricultural and Dairy College, 
Kingston, Derby. 

The results of these experiments so far tend to sho-w 

i) That provided a suitable system be adopted and reasonable care 
be^taken in management and manipulation, dotted cream having the typi¬ 
cal and characteristic properties can be produced in any district. 

3) That, while a rich milk is preferable, it is not at all essential for 
the production of characteristic clotted cream to have only the breeds of 
cattle favoured b^" the prodiicers in Devonshire and Cornwall. 

3) That the jdavour and keeping properties of the cream are problems 
of a bacteriological nature. 

4) " Scalding foi 20 to 30 minutes with a final temperature of 1870 F 
proved to be a satisfactory procedure. 

5) One pound of clotted cream Fa» produced from 23 pounds‘of 

milk, 

6) The average percentage of butteifat in the clotted cream was 
62 to 64 per cent. 

7.) The average bntterfat content of the scald milk,was 0.75 per cent, 

912 - Studies in Butter Shrinkage. — Gxtxhrie,^. S.,iTj the Journal of Dairy Science, Vol. I, 

No. 2, pp. I36'I38, Baltimoie, July, 1917* 

The Dair}" Division of the Cornell University has completed the storage 
studies of 100 tubs of butter. This butter was made in eight different churn¬ 
ings from sweet pasteurised cream. The body was good and the inoisture 
was nicelj’* incorporated. All the butter was overworked somewhat, which 
has a tendency to complete the incorporation of the water. The tubs were 
paraffined, and were weighed just before the butter was packed in them. The 
butter was weighed on November 20 after being in cold storage for 134 days 
at to iqo F. The shrinkage or increase in weight was determined for 
each tub. 

Seventeen packages showed an increase in weight ranging from 0.3 oun ce 
to 27.3 ounces. Eighty three tubs showed shrinkage which varied from 0.5 
ounce to 15.5 ounces. The total shrinkage was 377.5 ounces. The total 
increase of weight was 83 ounces. The net shrinkage was 292.5 ounces,or 
18.3S pounds, which is 0.1828 pound for tub or 0.29 per cent. 

913 - The Helation of Oidittm lactis and PeniciUium to the Keeping Qualities 

of Butter.— combs, W. B. and Eckles, C. H.,in tl:e Journal of Dairy'Science, Vol. I, 

No, 4» pp- 347-355. Baltimore and I/Ondon, November, 1917.* 

The primary object of the experiments reported in this* paper was to 
determinethe relation of Oidium lmtis2end a mould of FeniciUium group 
to the keeping qualities of butter, especiall}^ when these organisms had 
developed in the cream before churning. Only a portion of the data taken 
during the experiments is given, but the re.sults were consistent and 
conclusive. * 

It was found that moulds do not grow readily upon butter, but their 
growth is influenced by the amount of protein, salt and moisture the butter 
contains and the moisture of . the surrounding atmosphere. 
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The quality of cream as usually judged taste isinfiuencedtoamarked 
degree by the growth of OidiUm lactis and P. Chrysogmum when the 
cream is sweet, but no objectionable flavour can he detected in the cream 
as a result of mould growth when ‘the cream is sour. 

The growth of Oidium lactis or'Penicillmm upon cream exerts a de¬ 
cidedly detrimental effect upon the keeping qualities of the butter. 

Mould spores do not gerniinate or make growth in butter. The growth 
of mould on butter is the result of a contamination from the outside. 

Pasteurisation at ordinary temperatures greatly improves the keeping 
qualities of butter made from cream upon which moulds have made growth, 
but it does not entirel3’’ check the action of the enzymes which they produce. 
This action may be checked entirely by heating to a sufiBciently high tem¬ 
perature but this point is beyond the limit of practicability’^ for commercial 
use. 

The abnormal flavours w’hich develop in butter due to mould growth 
on the cream, are caused by enzymes which are secreted by the mould in 
the cream. 

914 - Varieties of Cheese: Descriptions and Analyses. — doane, c. f. andi^AwsoN, 
il. W,,in U. S. Del:artmcnt of Ai.y'f'AtUttfe, BuileUn No. toS, pp. So -j- Bibliography of 103 
I'ublicatioiis. Washingtor, IVlarch 

This bulletin gives descriptions of 287 diflerent cheeses and analyses 
of 129 varieties extracted from the books and technical periodicals of the 
produeing countries. The varieties are arranged in alphabetical order. 
It is pointed out that one type of cheese is frequenth’’ known under differ¬ 
ent names, thus making classification diflic alt. 


915 - Study on the Normal Production of Gas in Cheese: Investigations at the Agri- 
• cultural Experiment Station of Hoorn, Netherlands.— boekhout, f. w. and vsies, 
J. J. Otxue, ill Vcrsla^en Dan Landbotmkundi^e Omiefsoekingen de Rvkslandbouwprocf^ 
slaiions, No. XNI, pp. 14-28 -f i Plate. The Hague, 1917. 

The juthors undertook an investigation into the gavS-producing organ¬ 
isms of cheese. As culture medium they employed that used by voN 
FiiEUDFNRFiCH and JFNSFN for the study of propionic fermentation in Em- 
menthal cheese. The constituents of this medium, which contains peptone 
and calcium lactate, are very similar to the nutritive matter of cheese 
which may be attacked by the organisms. 

Samples of 4 to 5 weeks old Gouda and Edam cheese with many- holes, 
were crushed with a physiological salt solution and put with voN ErFujuen- 
KEich's nutritive liquid into gluvSS tubes, w’-hich were evacuated, sealed, 
and kept at 21^ C. The tubes w'ere opened and the contents used as 
inoculation material wherewith to repeat the operation. The final product 
was grown on gelatine. 

1) CHAitACTBRisTics OF THE BACTERIUM. — The authors succeeded 
several times in isolating the bacterium responsible for the production of 
gas in cheese. It is rod-shaped, 1.75 to 3 {x long and 1.2 p broad. Milk 
is not a good culture medium. As a source of nitrogen the bacterium 


requires peptone, and calcium lactate as a source of carbon. The gas 
^duced is a mixture of, carbonic acid, hydrogen and nitrogen. 
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of US bacterium have very great vitality and contain living bacteria after 
10 months. The optimum temperature is about 21® C.; a lower tempe¬ 
rature, 10 to 12° C., greatly reduces development; and that of 5=50 C is fatal 
2) Influence of salt amd lactic acid. - The in£luence'’on the bac- 
tenum of varying quantities of salt and lactic acid added to the peptone and 
^-tw? ^^^tate solution was then studied. The experiment was continued 
1,. tubes to which were added, increasing quantities of salt 

aim lactic acid. Including the salt already contained in the nutritive so- 
tation^ the ^mum quantity tolerated is 4.5 %; the maximum con- 
en ra,.on jf lactic acid is 0.3 %. When the lactic acid concentration is 
n y o.i a salt concentration of 4.5 % allows fermentation at the end 
01 -I dal’s, and a concentration of 5.5 % at the end of i month. 
nrndnrS PKOPEETiE«. - The presence of hydrogen in the gas 

roa tr nST properties. In the culture medium containing 

Stiis iri tJife is reduction and transfoimation of tb; 

mtrates into nitrites, the final reduction of the latter being rrather slow 

Iv’ reducif’ contains only nitrites they are complete- 

nitriteo'anri . same redurtion phenomenon occurs with sodium 

SSSsSatlT T ?""“^«tation occurs only when the 

fn cwl u reduced, and this influence on the bacteiium is the same 

■“ culture media. Edam cheeses made with pasteuri-ed milk 

cneeses mtbont nitrates were used as controls. In some of the cheeses 
stillpmSnT StSs“°” Tl f 

srui present. In those in which fermentation had taken place the nitrates 

tlOsa/f^ oH 3 -s boon as the bacterium has no more free nitrogen at its dis- 

..4 hote'i. “f »* 

■sTTnilai to’+lia+ li ■*;“ composition of the gases in the cheese is 

The that of the gases given oft in.the culture medium 

this mSlS mm if in the cheeses by 

Faculty of Scienre afciSLont fSI d?ri Chemistry in the 

it^utes in a solution r-5 cm. thick, and so^ed for about ro 

.The slices are then laid flat^ffr^^ ° acid-per litre, 

thick with a ft Tf 5 to 6 mm. 

mats; boto «« 

sides ’with green moifid^tL ^hces are sprinkled on both 

[..i-su] “^^d sppres and the frames, which;may be placed one 
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on the other, left in a damp place in which the air i? alwa^'s near its satur¬ 
ation point or, if speed is necessary, at a constant temperature of about 
25^ C. 

If the damp condition is maintained fine cultures are obtained at the 
end of 16 days for temperatures of 14 to!ii8<^, and at the end of 31 days if 
the temperature is about 8*^. The production is maximum if the slices 
are turned over on the frames or mats once or twice during the period of 
culture so that all the parts are regularly aired. 

To maintain the desired degree of moisture, in a simple installation, 
coarse sacking or matting, the ends of which are constantly in water, may 
be hung in the room. 

The cultures are collected when the slices, which have become very 
thin, are uniformly green on both sides; this does not alw^ays occur. 
They are then dried in the air before being pulverised or passed through 
a mill. The fine powder, which onl}^ contains a very small proportion of 
the original bread, and, in the multitude of its spores, represents a very 
coiicentiated and almost pure culture, is kept in boxes. 

If the operation Is well carried out 20 lbs. of bread t\ill suffice to 
sprinkle many thousand pounds cf cheese. * 

917 - Researches on the Physical and Chemical Constants of the Oily Matter of the 
. Egg("Eier6r*). — Schaffer, F, and Meyer, ly. (Uab juatorium des Schweizers Gesund- 

heitsamtes), in Mittsilun^^en'aus dem Gebiete dej Lcbsnsmiitelunfersuchun^ %md Hygiene, 
Vol, IX,* Part 2 and 3, pp. 135-136 i Table. Beme, 1918. 

There is little available data regarding the physical and chemical con¬ 
stants of the oily matter of the egg, i. e., the oils extracted from the yellow, 
of the fowl's by means of solvents. Recent determinations carried out 
by L. Meyer in the laboratory of tbe Service Suisse de Thygiene publi- 
que ” were made with fresh eggs and eggs that had been stored a long 
time, using chloroform and petroleum ether as solvents. The results 
are summarised in table form, from which it appears that 

1) The nature of the solvent has a marked influence on the value of 
these constants, as was observed by Jean {Am. Chim. malyt., 53,1903); 
while petroleum ether only extracts the oily matter, chloroform extracts 
the cholesterin and a pBxt of the lecithins as well. 

2) The differences found for the refractive and iodine indexes vary, 
even for products that have been stored a long time, between the limits 
stated in publications on the subject. The results obtained for the iodine 
value, to which Laves gives the value 64 as the minimum, show a comsider- 
able variation, however, being 74 to 75 on an average. 

3) The phosphorus pentoxide content of the lecithins diminishes 
gradually during storage, being 1.27 % for the fresh egg and 0,8 % after 
storage for 2 years. 

918 - Th3 Relative Influence of Microorganisms and Plant Enzymes on the Fermenta¬ 
tion of Maize Silage. — Eahb, a. R. (lowa Agriculttiral Experimeiit Station), in 

, Journal of Agricultural Research, Vol. VIII, No. 10, pp. 361-380, 9 Tables, -f 13 Dia¬ 
grams -f- BibUograpby of 27 Publications. Washington, D. C,, March 6,1917. 

The question of the respective causal relationship of micro-organisms 
and plant cell enzymes to the fermentation of fnaize silage has long ; - 
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controversy. It is difficult to differentiate between the activities of these 
two kinds of agent's. Work with antiseptics both by.eailier investigators 
and by the writer is not conclusive. B:q)erimental silage, other than an¬ 
tiseptic silage, has been made, with results of some value ; but the most 
conclusive evidence was obtained<by the determination of the rate of change 
in various phenomena of the fermentation under normal conditions. Curves 
plotted* from these data show that bacteria are mainly responsible for 
acid production and the concomitant disappearance of sugars. Alcohol 
is formed first by plant enzj-mes and later by yeasts. Protein is hydrolj'sed 
first by enz>Tnes and later by micro-organisms. Carbon dioxide evolution 
seems to be very largely due to respiratory or enzymic activities, but j^easts 
probably have a share in its production after the first day or two. Micro¬ 
organisms are probably largely responsible for the heating of the silage. 
Both kinds of factors are always present during sflage fermentation and the 
process is due to the activities of both in the absence of air. 

9ig - Chaises in Composition of Sweet Potatoes left in the Ground when Mature. 

— See ISTo. 851 oi tliis Rcvuw. 

920 7 The Influence of Salt on the Changes Taking Place in Storage Butter. — Wash¬ 
burn, R, H. and DahlberG, A. C,,iii the Journal of Dairy Sctence. Vol. I,No. 2,pp, 114- 

126. Baltimore, July, 1917. 

It is generally believed, and most experimental evidence supports this 
belief, that salt improves the keeping quality of butter. has been 
observed, on the other band, that unsalted butter in commercial cold 
storage keeps as well as or better than salted butter. 

The experiment reported in this paper deals with this point and 
considers only salted versus unsalted butter. The butter was first lield for 
the usual cold storage period in a commercial cold storage butter room and 
was then held for a short time at the usual ice box temperatui'e. This 
latter treatment is comparable to that which commercially stored butter 
would receive before being consumed. At each scoring the usual bacte¬ 
riological and chemical analyses were made so that probable causes of a 
possible difference would not be overlooked. 

Making, Storing, md Scoring the Butter, — The cream used was sweet, 
clean cream of good flavour. It was ripened without pasteurisation on the 
addition of a starter to an average acidity of 0.58 per cent lactic acid. 
It churned in 20 to 30 minutes-; the churning was stopped at the wheat ker¬ 
nel stage ; the butter was washed twice, salted or not, and worked from 23 
to 27 revolutions in a Victor double roller churn. Half the butter of each 
churning was salted and worked and the other half worked unsalted so that 
each sample of unsalted butter had an exact duplicate in the salted 
butter* It wal then packed into 5 jk)und paraffined wooden butter drums 
lined with parchment paper. Knough of these containers were packed so 
that one from each lot could be taken out at every scoring. Initial data 
as to' score, chemical and bacteriological analysis were obtained. The 
butter was stored in a commercial butter storage room in St. Paul, at a 
temperature of -150 R After 284 days in cold storage it was held for 
twenty days in a butter-cutting room at 58^ to 60^ F. 
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The iollowing points were studied:—Influence of salt on score; 
influence of sale on bacterial activity; influence of salt on acidity; 
influence of salt on moisture, protein content; relation of score, acidity and 
bacteria in salted and unsalted butter. The following facts were 
brought out 

Salt, exclusive of its antiseptic propeit3^ hastened the deterioration 
of the butter. . ^ 

When stored at —15^ F. unsalted butter kept as well as salted butter. 

The bacteria in the unsalted butter decreased more rapidly at —150F, 
than they did in the salted butter and increased more rapidly at 58<> F. 

The acidity of the unsalted and the salted butter increased uniformly 
at —150 F, but at 58° F the increase w^as greater in the unsalted butter. 

Moisture was lost from the salted butter, but not from the unsalted 
‘kept at — 15‘^F. 

Tittle if any relationship existed betw^een the bacteria, the acidity, 
and the score in this butter. 
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921 - ^ Fucha” of the Cotton Plant, in the Department of Boyaca, Republic of Colom¬ 
bia. — Pbstico, J. F.,in the Rmsla Agncola, Year IV, No. pp. 113-116 -{-1 Fig. Bo¬ 
gota, 1918. 

Towards the middle of 1917 in the comarca of Mraflores, an eastern 
province of the department of Boyac 4 , the cotton plantations were attacked 
by a disease commonly known as “ fucha which, by stopping growth, 
destroys the greater part.of the produce. 

The disease is characterised by numerous small swellings on the leaves 
and young branches and also, more rarely, on the flowers. It usually be¬ 
comes visible after prolonged rain and the diseased plant fades and dies 
one or two weeks later. Occasionally the plant survives but gives no crop. 

Growers in the comarca of Miraflores consider cotton as an almost wild 
plant requiring no attention. Without any previous preparation of the 
soil they sow and await the harvest. 

. According to the author it is the lack of cultural methods which causes 
the appearance of the disease in question, which can only be overcome by 
radically reforming the present methods and replacing the variety of cot¬ 
ton now grown by others from strong and healthy plantations. 

The lack of weeding allows a multitude of bushes to grow up round the 
cotton plants. These receive the abundant rain and the sun, and cause 
the formation of a hot, damp atmosphere, favourable to the development 
of swellings. On the other hand,cotton under such conditions is weak and 
incapable of assimilating the elements supplied by the soil Chlorosis of 
the young branches increases and growth in general is weak. 

, To avoid the decadence of cotton-growing in the above-mentioned 
district there is a crying need for deep and repeated ploughing several 
weeks before sowing, for a careful selection of seed, continuous weeding, 
etc. It is also necessary to r^ulate the date of sowing so that the wet 
season will coincide with the growth of the plants and the dry season with 
the ripening of the bolls. 

922 - Mottling of Citrus Leaves in Relation to their Composition. — See No. 743 
of t'he R&view for July, 1918. 

923 - “MSfetad Grenader” a Norwegian Variety of Oat Resistant to Lodgii^. — 

See No. 855 of this Rmm. 
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924 “ “ Ghass3lus” X " Bsrlaadierl 41 B ” Vins Hasistani to Bramble-leaf Disease. 
— Sv-e So. 873 ot Ihit ElVicw. 
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DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

925 - Bacteria and Fungi Recorded as Parasitic on Cultivated Plants in the Province 
of Turin and Adjacent Regions in 1916 (i),— voglino, p., in the Annah ddia r. Ac- 
cademia d^Agncoltura di Tonno, Vol. EX (1917), pp. soo-a’ag. Turin,, 191S. 

In this phytopathological re\Tew no bactexia and fungi are recorded as 
being the most harmful to cultivated plantsin the province bf Tuiin and the 
adjacent regions during 1916. The most important are given below. 

1) A bacteriosis of the dwarf bean observed in market gardens at 
S. Bernardino (Trana); on many of the plants with pods nearly 2 in. long, 
the terminal leaves and consequently all the young buds, withered in a few 
days, while the leaves that were well developed turned yellow or mottled 
red; in the tissues of both buds and leaves there were colonies of bacteria 
identical with those observed previously in market gardens at Trana; it 
is recommended that infected plants should be at once burnt. 

2) Peach bacteriosis, observed in the orchards at Vezza d'Alba near 
Canale and characterized by yellowing of the leaT?es,drying-upbf the bran¬ 
ches and the death of the plant; according to the author these phenomena 
are due to the formation of woody tumours of various sizes on the root 
system; a bacterium corresponding to Bacterium fumefaciens has been 
isolated from the tubers; this disease, which the autlor thinks is identical 
with crown gallappears to h'e spreading alarmingly. 

In order to help in the defence against vine mildew the Phytopa¬ 
thological Observatory of Turin founded, in 19x6, a service of “ preventive 
detection ” by means of a number of observatory Stations. Although 
1916 was, on the whole, unfavourable fbr the disease, the first year's 
results of this Service are very satisfactory a.nd show its absolute necessity 
as regards the indication of the exact period, when the first treatments must 
be carried out against the parasite. 

926 -■ Uredinales of the Andes, South America. — Arthur, j. c., iu The Bmmmai 
Gazette^ Vol. EXT, No. 5, pp. 460-474, Chicago, May, 1918, 

This paper enumerates 25 species all, with the exception of four, 
collected by Dr. and Mrs. Rose on a journey taken in 1914 through 
the west of South America, particularly Peru and Chile. The list includes 
some species new to science, and some rare ones, ‘ Special mention should 
be made of 

i) Coleosporium Senecionis (Pers.) Fries, collected on various species of 
Senecio in different parts of Chile and La Paz, Bolivia. It is remarkable 
that this rust, which is very common in Europe, is also abundant in Chile 
and, apparently, also in Argentina, whereas it is practically unknown in 


(i) See i?., July, I9i7» No. 680, {Ed.) 
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Xorth America. The aecidia occur on the leaves of pine. The fungus was 
collected at Providence, Rhcde Island, in 1883 on Senccio vulgaris, but 
seems to have disappeared rapidly and was not reported again from any 
station in Koith ^lerica. Xo telia were fcurd in any of the material 
examined. This shows that the aecidia on pine are rare or absent in that 
district, and that the rust is chiefly or w^holly reproduced by uredospores. 

2) Puccinia Malvacearum Mont., on Malva sylvestris and Malvas- 
tnim capitatum, in diflerent parts of Chile. It is one of the commonest 
and best knowm rusts which, from its native country, the Andes, has spread 
to all parts of the world where Malvaceae grow. 

3) P. Nicotianae 11. sp. on Nicotiana tomentosa at Santa Clara, Peru, 

4) Uredo Erythroxylonis Graz., on Eryihroxylon Coca, at Ta Paz ; it 
is a common rust wherever this plant grows. 

927 - Nezara viridula and Kernel Spotof Pecan. — 1'urner,\v. f„ in New 

Si'ilcs, Vul. XLVII, No. 1220, pp. 490-491. Lancaster, Pa,, May 17, 1918. 

In 1914 Ran’D described Conioikyrtum caryogenum as a cause of the in¬ 
fectious disease known as kernel spot of pecan [Carya olivaeformis). It 
attacks the seed, causing the formation of irregular dark brown or black 
spots, which are usually rather sunken. The discolouration sometimes 
extends tq the interior o^f the kernel, wdiich beconVes bitter. 

The diseasa»seems to exist "wherever pecan is grown, although, as a rule 
only a few^ of the kernels are attacked. Occasionally", however, as in 1916, 
it becomes of considerable economic importance, causing the loss of thou¬ 
sands of dollars to tjje growers. 

Nezara viridula L. (i), commonly.knowm as the green soldier bug, is 
found throughout middle and southern Georgia, where it occurs every year, 
occasionally, as in 1916, becoming very abundant. This insect appears to 
attack cow peas in preference to all wild or cultivated plants. In autumn, 
w"hen the cow pea begins to dry up, the bugs leave them for any other plants 
or trees near. 

Pecan growers commonly sow cow peas in the plantation in early sum¬ 
mer to use rt later as green manure. When, in September or early October, 
the plant begins to dry up the insects pass from it to the pecans. 

In 1916 a serious invasion of A", viridula w^as reported, coinciding with 
a severe outbreak of kernel spot. Although it is possible that it was a 
mere coincidence, many grow-ers observed that the disease only appeared 
to be serious in the plantations wrhere cow" pea had been growm. Moreover, 
in at least one case, the insects were observed feeding on the pecan nuts. 

Preliminary experirflents were, thetefore, made, in which specimens of 
N, viridula taken from’ cow pea wwe placed on green pecan nuts, on which 
they fed, living on them for a month in three cases. An examination of 
the ripe nuts showed all those in the cages used during the experiment to 
be seriously attacked by kernel spot, as many as five distinct spots being 
found on one kernel. Of several hundred nuts from the same tree not con¬ 
fined in cages only two or three had spots. 

{i] 1917, No. 298. {Eli.) 
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It has not yet been possible to determine whether Coniothyrium caryo- 
genum is present in the spotted areas. In any case the data obtained point 
strongly to the fact that iV. viridula is an important factor in producing or 
spreading the disease. This is of special interest because it is another of 
those observations, more and more frequent of recent years, of the economic 
importance of a large group of insects (several families of the Heteroptera, 
and, among the Homoptera, those of the Cicadellidae and Aphididae) as 
specific agents in various plant diseases, and as carriers and intermediaries 
in other diseases of ^bacterial or fungoid origin. 

• 

gzS - Ssiscted Indian Wheats Resistant to Rust and Lodging. — See No. S54 of this resistant 

Review, plants 

929 - PatentsfortheControlofDiseasesandPestsofPiants.— SeeNo.8D9ofthisR<jt)j«tffi means 

OP PREVENTION 

930 - Diseases and Pests of the Sweet Potato in the Philippines. — See No. S64 of this and control 

Review. 

931 - Experiments on the Action of Polysulphide Against (Hdium of the Vine. — diseases 

Capus, J., in Revue de Viticulture, Vol. XI^VIII, No. 1251, pp. 393-394. Paris, 1918. various 

In 1917 the author made several experiments on the treatment of 
oidium with alkaline polysulphide, known commercially as “ liver of sul¬ 
phur ”, applied in quantities of 500 gm. per hectolitre of water with 500 gm. 
of soft soap. Oidium attacks were not serious in Gironde in 1917, and in 
only two of the six vineyards in which the experiments were made was it 
possible to obtain clear and interesting results. 

At the Chateau of Issan, at Cantenac in Medoc, the first application of 
polysuiphide was made on June 30, The adjacent r.ows of both sides were 
treated with sulphur on the same day. The second application was on 
July 21. The adjacent rows were treated twice more with sulphur. The 
two polysuiphide applications gave a protection as efiScient as that of the 
three sulphur ones. 

At Saint-Bmilion, at Bamarzelle Chateau, two polysuiphide treatments 
gave the same results as two sulphur treatments. This vineyard w^ in¬ 
fested with Polychmis botrana which did much damage there in 1917. 

Polysuiphide was applied for the second time during the first fortnight of 
July, at the time of the flight of the moths. On the clusters treated with 
polysuiphide there were only half as many larvae as on those sprayed with 
sulphur. • 

In another experiment carried out at Saint-Sornin (Charente-Infe- 
rieure) lime-sulphur spray mixed with Bordeaux mixture was tried instead 
of polysuiphide against oidium and mildew. The first results were satis¬ 
factory and the author inisends continuing the experiment in 1918. 

Brom a theoretical point of view alkaline polysuiphide controls oidium. 

From a practical point of view, however, sulphur will always be preferred 
because:— i)‘suiphur is always ready for use, whereas polysulphi.de must be 
dissolved; 2) sulphur is a fine powder and scatters more easily, penetrating 
better to the organ to be protected, L e., fruit, than a liquid, especially 
in summer when the clusters are hidden by the leaves; 3) polysuiphide may ^ 
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injure the spraying machines, which are usually of copper, and must be 
carefully washed with fresh water after use. 

Should the vine-grower have only an insuflScient amount of sulphur 
he may use polysulphide only for the first treatments, to made before 
flowering. During this period it would have the following advantages 
i) as the young bunches are not yet hidden by the leaves the liquid reaches 
them more easily ; 2) at this time of year the temperature is not always suf¬ 
ficiently high to make the sulphur active; 3) as attacks of oidium have not 
3"et begun the treatment is preventative; the sulphur being a powder, does 
not remain long on the leaves and is active only for a short time ; 4) poly¬ 
sulphide may be applied at the same time as sulphur. More complete ex¬ 
periments will show whether, under these conditions, copper mixture is 
equally efficacious against mildew. 

♦ 

WEIDS AND PARASITIC FLOWERING PLANTS. 

932- Mexican Marigold {Tagetes m/nafa), a Weed in Rhodesia. — exles, p., iu 

The Rhodesia A^rimltuml Journal, VoL XV, No. 2, pp. 153-154 -F 2 Plates. Salisbury, 

RJtiodesia, April, 19x8. 

, In recent years Rhodesia has been invaded by a troublesome weed, 
Tageies minuta L. (Compositae). It is generally known as Mexican Marigold, 
but is locally called Mexican Poppy, and, in Australia, Stinking Roger. 
It is a native of South America and believed to have been introduced into 
South Africa during the Boer War. 

At the present time it is spreading with great rapidity in Rhodesia, 
both in waste and cultivated land and shows a marked preference for ant 
hills. Its root system is shallow and not very extensive, and it should 
be possible to destroy the plant or prevent its spreading. It succumbs to 
the usual methods of cultivation, but if-its spread is to be checked it must 
be uprooted and killed while young, i e., before flowering', so that seed may 
not be formed. 

yhe author has recently heard some farmers call this plant Khaki 
Weed which is an entirely different plant, Aliernanthera echinaia (fam. 
Amaraniaceae], known in Rhodesia long before the Mexican Marigold first 
appeared. The confusion is probably caused by the fact that the Dutch 
caU the Compositae “ Khakibos 

INJURIOUS INSECTS AND OTHER tOWER ANIMAUS. 

GENERAL 933 - Ahytodidae Iniurlous to Various Plants in Different Countries (i). — quain- 

TANCB, A. I,, and Baker, A. C./mPromdinisofiheV,S. Naiioml Museum, Vol 

Ho. pp. 335"445 “f 10 Figs. 46 Plates. Wa^Jiington, 1917. 

TMs paper is a continuation of the author's work on the classification 
of the Akyradidm based on material in the collections of the United States 
National Museum and the Bureau of Entomology, Washington. 


(i) See R, Hov., 1916, No. 1341 
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The following insects are described niorphologically :— 

1) Alcurocanihits bambusae (Peal), abimdant on various species of Bamhttsa near Cal¬ 
cutta Generally only a few leaves of a group of plants are attacked by the insect, but 
nevertheless it has been found in very large numbers in some bamboo clumps ; ir such cases 
it is a rather serious pest and often kills most of the leaves. The insect is conlrolkcl by a 
parasite, probably a chalcidid. When the insect is removed from the leaf the part beneath it 
is found to be yellow and discoloured. 

2) .“ 4 . (Maskell), living on Banksia inte^Hfolia and CaUistemon linemts^ in 

Australia; 

3) A. calophylli (Kotinsky), on Cdlophyllum neophyllum, at Eevuka, (Fiji); 

4) A, citricolus (Newstead), on Citms Dares Salaam, German W’’est Africa; 

5) A. citriperdiis Quaintance and Baker, on orange and an unknown tree in Java, 
Ceylon and India; apparently an abundant species; 

6) A. dissimilis n. sp., on unknown vine, at Mirdon, Eower Burma ; 

7) A. hirsiiUis (IVlaskell), on Acticia longifolia, in Australia; 

8) longispinus n. sp., on Bambusa, at Calcutta and Moulmein, Burma; 

9) A. imngiferae n. sp., on mango, at Bombay, Saharan pur and Dehra Dun, India; 

10) A. niibilans (Buckfcon), on leaves of Piper Belle, at Backergunge, India, where it 
did cons idera ble damage; 

11) A. pi peris (ISlaskell), on Piper nigrum (?), in Ceylon; 

12) A. serratus n. sp., on an unknown tree in the Botanical Gardens of Buitenzorg, 

Java; 

13) A. spimferus (Quaintance), on Citrus sp. and rose, at Oaisclt, Java; 

14) A. ipinosus (Kuwana), on unknown host; found by Kuwana among Coccidae 
from Formosa; 

15) A. T-signatus (Maskell), on Acacia longifolia near Sydney, Australia; 

16) A woglumi Ashby, a very common species in the east, recently introduced into 
the West Indies and Bahama Islands; 

17) .< 4 . voeUzkowi (Kewstead), on tm-named plant, the leaves of which were almost en- 
Lireiy covered with the black puparia, larvae and eggs of the i|isect, at Sainte-Marie, Mada¬ 
gascar ; 

18) AUurocyhotus graminicolus (Quaintance); 

19) A, setiferus n. sp,, on Imperata, at Java, and on grass, at Peradeniya, Cejdon ; 

20) Aleurolobus bmodensis (Maskell),on Sacchanm cffictnale, at Baroda, India; re* 

ported as injurious; * 

21} A. fiamis n. sp., on unknown tree in the lioyal Botanic Gardens, Ceylon and on 
Loranihus, at Peradeniya; 

22) A, niaylatii (Quaintance), on orange, at Hokato and Kumomoto, Japan; 

23) A. oHvinus (Silvestri), on olive in central and southern Italy; 

24) A. philippinonsisn. sp.,on unknown tree and on Murraya exotica, at Manila, 
Philippines; 

25) A. sehgerus n, sp., on HarpuUia pendula and on unknown host, at Peradeniya; 

26) A. simulus (Peal), very abimdant on Bombax malahaHcum (Simul tree), in 
Calcutta; the leaves are thickly covered with the insect, become yellow'or spotted where 
attacked and finally die; 

27) A. solitarius n. sp., on Cercis canadensis, at Champaign, Illinois; 

28) A. taanabae (Kuwana), on grapes at Okogaand on grapes and Taonabo japomca 

at Tokio; . 

29) A! euro paradoxus iridescens (Bends), on Arctosiaphylos sp., near Camp Bincon, 
San Gabriel Mountains, California; 

30) A . pumiatus n. sp., on Lithraea oaustica and Quillaja Saponofia, at Santiago* Chik J 

31) Aleuroplatus (subgen. Alemoplatus) berbencolus n. sp., on Berbens AgmibUimf 
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at Kaslo, British Columbia ; the insect was also collected at Mexico Citj’’ and on Ilex^ at 

Toluca, Mexico; 

32) A, {Almroplatus) cocherelli (Jhering); 

33) A. {AUuyoplatus) cococolus n. sp., coconut at Santiago dc las Vegas, Cuba, 
and in Trinidad; on Eugenia Michcliiy at Ceara, Brazil; has also been found in Panama ; 

34) A, (Almroplatus) coronalus (Quaintance), on Qmrcus agnfoliae, in Eos Angeles, 
Pomona and Whittier, California, on unknown plant in San Bernardino, CaliE, and on 
chestnut in Pasadena, California; 

3.5) A, euryae (Kuwana); 

36) A. (Almroplatus) ficus-/ugosae n. sp., on Ficus rugosa, in the Royal Botanic Gardens 
of Calcutta; 

37) A, (Almroplatus) gelatinosus (Cockerell); 

38) A. (Almroplatus) incisus n. s’p., on Oslodes zeylanica, Garcmia speetabilis and on an 
unknown tree in the Royal Botanical Gardens, Peradeniya; 

39) A. (Almroplatus) myricae n. sp., on Myrica sp. (?), at Griffin, Georgia; 

40) A. (Almroplitus) ocuUminutus n. sp., on Ficus sp., in Trinidad; 

41} A, (Aleuroplatus) oculireniformis n. sp„ on Passiflora, at Ceara, Brazil; 

42) A. (Aleuvoplatus) ovatus n. sp., on Berberis trifoliatUy at College Station, Texas; 

43) A.{Aleuyoplaius)pecHniferusii,sp.,OR MofUS&p.a.nd.a.Bi'VLphoxbisiceeLQ, at Eahore, 
India; 

44) A, (Almroplatus) plumosus (Quaintance); was described from Florida; very abun¬ 
dant or cranberries, and collected on this plant at Cranmoor, Wisconsin, New-Eg3T>t and Pem¬ 
berton, New Jersey; 

• 43) A. (Almroplatus) quercus-aquaticae (Quaintance); • 

46) A. (Almroplatus) sculpturatus sp., on'Heliconian Panama; 

47) A. {iUmoplatus) iranslucidus n. sp., on orange at I#ahore and Wazirabad, India; 

jS) A. (Aleuroplatm) validus n. sp., on unknown host, at Hope, Kingston, Jamaica; 

49) A. (Almroplatus) variegatus n. sp., on leaves of P$idium^p.,Q.t San Jos6, Costa Rica; 

50) A, (ileuroplaius) vinsonioides (Cockerell), on Nectandra, at Matanzas, Cuba; 

51) A. (subgen, Orckamas) mammaeferus n. sp., on Codiaeum variegatumn in the 
Botanical Gardens at Buitcflzoig; 

52) Aleurothrixus (subgen, AUlirolllr^Xlls) aepim (Goeidi}, on Manihot uHHssimaj at 
Riu de Janeiro: 

53) A, (Aleurothrixus) fioccosus (Maskell); this species was described for the first time 

on iign|imvitae from Jatnaica, analatet on gaava from Brazil; it was reported on orange at 
Zapotlan, Mexico, but had previously been collected on the same plant at Eagtma, Mexico; 
itis common in the West Indies, and is also found in Florida, British Guiana, Argentina, Chile, 
Paraguay, and Costa Rica; besides Citrus spp. it has been found on Coccoloha uvifera (sea 
grape). Plumeria sp., Baccharis genistelloides, a coarse grass, and a climbing vine; ‘ 

54) si. (Aleurothrixus) howardt (Quaintance), on the same hosts and in the same locali¬ 
ties as the preceding species; reported for the first time in the United States on sea grape at 
Miami, Florida; 

53) (Aleurothrixus) porheri (Quaintance and Baker), common on citrus ip Chile; 

56) A. (subgen. Philodamus) inUrrogationis (Bemis); 

57) Dialeurodes (subgen. DiaUutodes) dtri (Ashmead), Isnowa as the orange white 
fiy, is found on orange in the following States of the United States: Alabama, Califomia, Co¬ 
lorado, Florida, Illinois, Louisiana, Mississippi, North Carolina, Texas, and District of Colum¬ 
bia ; specimens have also been received from India (Lahore, Guaranwala, Dehra Dun, "Wazi- 
rabad, Ataritsar, Khasia Hills, Assam, Saharanpur), Japan (Nagasaki), and China (Canton, 
PeMn, Shanghai): the insect also occurs in Chile, Mexico, and Brazil; 

58) B. (Dtaleurodes) ciififolii (Mor^m) on orange in the following States : — Florida, 



GENERAL — MEANS OP PSE^^NTION AND CONTROL 


1005 


California, Louisiana, Mississippi, and North Carolina; the species is also known from Mexico 
and Cuba; 

59) D. (Dialeurodes) fodiens (Slaskell), on Dmnys axillaris, in New Zealand; 

6 0) D. [Dmlewrodei) kirkaldyi (Kotinsky), on leaves of Jasmimmisit Georgetown, Dome- 
rara, British Guiana; 

61) D. {Dialewodes) radiipuncta n. sp., in Ceylon; 

62) D. [DioUwodes] tricolor n. sp., on leaves of a myrtaceous plant at Eubato, Brazil; 

63) D. (subgen. Rimstigma) eu^eniae {Maskellj, on Eugenia Jambolani, in India; 

64) D. [Rusosiigma) radiirusosa n. sp., on mango, in Brilliton Isle, Dutch East Indies 
and on a woody shrub at Gerdt, Java; 

65) D. {Rusosiigma) tokyonis (Kuwana), on I lex Integra, in the locality Shibuya, Tokyo; 

66) D. (subgen. Dialeutonomada] dissmilisn, sp.,on Phyllanthus myvtifolkis at Sahar- 
anpur, India; 

67) D.(subgen. Rabdostiqma)radiilineaUsti.sp.,onmi&tkiot,B.i NewAvaElij'a,Ceylon; 

68) D. (subgen. Gigaleurodes) center a n. sp., on Celastrus buxkohvs, at Cape Town, 
South Alrica; 

* 69) D. [Gigal^urodes) busch 11, sp., on leaves of a climbing vine, at Bayamon, Porto Rico; 

70) D. [Gigaleurod-es) maxima n. sp., on Ficus sp., at Manilla, Philippines; 

71) D. [Gigalewodes)struthanthi (Hempell),on StruthaniJius flexicauhs, orange-, Muklia 
flava and unidentified forest tree at Pamsh5'ba and Sao Paulo, Brazil; 

72) S. (subgen. Rachisphora) fipensis (Kotinsky), on leaves and fruit of a Leguminosae 
at Rewa, Fiji; 

73) 2 ). {Rachispora) rutherfordi n. sp., on Loranihus, at Peradtniya, Ceylon; ^ 

74) D. {Rachisphora) tnlobitoidesn. sp., on Harpulliaosid. Eugema opcrculata, at Pera- 
deniya, on an unknown plant in the Royal Botanical Gardens, Ccj'kn; 

75) S. (subgen. Dialeuropora) decempunctan. sp., on Cinnamomum, in the Royal Bota¬ 
nical Gardens, Ceylon, and on mulberry, at Lahore, India; 

76) D. (subgen, Dialeuropjaia) townscndi n.sp., on a 1cm at Luceiua, Tayabas, 
PMlippines; 

77) Neomaskellia comafa (MaskcII); 

78) N. h&fgii (Signoret), on unknown host in Java, and on a wild grass at Manila. , 

934 - West Mian and North American Chalcids.— Giraflt, a. a., in Entomological 
News,\'o\. XXIX, No. 4, pp. 125-131. Philadelphia, April, 1918. 

The following should be noted: — 

1) Grotimomyia nigricans (Howard); one female reared from a 
larva of Eudamus proteus in St. Vincent, British West Indies. 

2) Gr. fiavicornis Girault; two females reared from a pyralid leaf- 
miner on oat at Washington, D, C. • 

3) Polycysius clypeatus n. sp,; one female reared from a leaf-miner 
on maize in St. Vincent. 

4) Sycophila inceria Ashmead; many females reared from Ficus lau- 
fina, Barbados, West Indies. 

$) Indarnes came Walker, reared with a Blas'tophaga from F, lamina 
in Barbados. 

6) ' Pseudomphale eudami n. sp.; reared from the larva of Eudamtts 
proteus in St. Vincent. 

7) Closferocerus idahensis Crawford [CL cdifmicus Girault); one 
female from Symydobius ckrysolepis, on Quercus chrysolepis, in California, 

; 8) Omphakkrysocharis pdioktus n. sp.: reared from an oscinid on a 

daisy, at Washington, D: C. 
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9) Arthrolyius aeneoviridis Giraiilt;one female from Bucculatrix thur- 
bmaella, on cotton at Phoenix, Arizona. 

935 - Ipobracon saccharalis n. sp. and Microdus diaitaeae^ Hymenoptera 
Parasitic on Diairaea saccharaliSi a Microlepidopteron Injurious to Sugar 
Canos, in British Guiana. —* turner, R. E,, in the Bulletin of Entomological Research, 
Vol. IX, Pt. I, pp. 81-82. Eondon, May, 1918. 

Three species of Braconidae have been bred in British Guiana from the 
larva of Diairaea saccharalis (i) 

1) Ipobracon grenadensis Ashm., previously mentioned by the 
author (1917 )'» 

2) I. saccharalis n. sp., a parasite of the larva of Diairaea, in the Non 
Pareil Plantation, East Coast of Demerara ; 

3) Microdus diatraeae n. sp., a parasite of the larva of the same mi¬ 

crolepidopteron, at Ltisignan, Non Pareil and Ogle plantations, East Coast 
of Demerara. , 

A morphological description of both of these two last species is given. 

936 - Weevils Which Affect the Potato, Sweet Potato, and Yam.— pierce, w. d. , in the 

Journal of Agricultural Research, Vol. XII, No. 9, pp. 601-612 + 7 Plates. -Washington, 
Match n 1018. 

In 1914 the author reported three weevils observed m South America 
as important pests of the potato tuber. Inthe paper under review he enum¬ 
erates the three wee\ils previously studied, describes a fourth which also 
attacks the potato, gives notes on the morphology of four other weevils 
injurious to sweet potato (Ipomoea Batatas) tubers and of another described 
as a new pest of tubers of the yam ipioscorea Batatas) 

WEEVmS WHICH ATTACK IRISH POTATO TUBERS : — l) RMgOpsidtUS 
iucumanns Heller, reported by the author in 1914 in the following localities: 
Tucuman, Argentina; Cuzco,Temuco, and Arequipa, Peru; Oruro, Bolivia; 
Ancud or San Carlos and Castro Islands, Chile. 

2) Premnotrypes solani Pierce (1914) in the mountain districts of 

Peru. 

3) Trypopremmn latitkorax Pierce (1914), described as a pest of tubers 
from Cuzco; on June ii, 1914, Mr. H. h- SanpOrd found numerous lar¬ 
vae of this species in potatoes from Da Paz; Bolivia; the transformation of 
the larvaeinto pupae was“noticed from June 20 to 26, and an adult emeiged 
on June 26; this enabled the author to describe the larva and pupa. 

4) Tryp. sanfordi n. sp., described from a single specimen collected 
by Mr. Sanford on September 24,1915, from a potato from Cuzco, 

. WEEVms WHICH A1JTACK SWEET POTATO TUBERS (2). ■— l) Cylos fotmi- 
earns Fabridusvai. elegarilulus Summers; the author gives this name temp¬ 
orarily to the common sweet potato weevil with blueish elytra, red thor¬ 
ax and legs, and black head; the larva and pupa are described from 
specimens taken at Victoria, Texas; the figures of the male are drawn 


(i) See R. April., 1916, No. 470 (Ed.) — (2) See R,, May, 1918, No. 607, (Ed.) 
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partly from a New Orleans, I^otdsiana, specimen, partly from a Honolulu, 
Hawaian Islands, one; specimens found at Victoria were used for the 
figures of the larva and pupa. 

2) C. turcipennis Boheman; two specimens from Palembang, Su¬ 
matra, and two from Bay Laguna Province, Philippine Islands, are con¬ 
sidered as belonging to this species; an adult was found in Guatemala; 
the insect was observed by Pascoe at Sarawak, J ava and in India. 

3) C. femoralis Faust; collected from February to April, 1897, on 
Mount Coffee, Liberia, where it did serious damage; it has also been 
reported from Elamerun. 

4) Euscepes batataeC. O. Waterhouse (Scarabee of the Sweet Potato); 
one of the most serious cosmopolitan pests of the sweet potato, though up 
to the present it has only been reported from Barbados, St. Vincent, An¬ 
tigua, St. Kitts, Nevis and Hawaii; having received from Brazil two speci¬ 
mens cf this weevil with the statement that they attacked sweet potatoes 
at Rio de Janeiro, the author undertook research through the undetermined 
collections of the U. S. National Museum and was thus able to ascertain 
the existence of the insect in Barbados, Jamaica (Hope, Kingston), Brazil 
(Campinas, Rio de Janeiro), Hawaii (Honolulu, Kaimwki, Oaku), Guam, 
Norfolk Island near New Zealand, and Porto Rico (Mayaguez); the wide 
geographical distribution of the insect makesit appear probable that it is 
found in many other districts where the sweet potato is grown; a de¬ 
scription of the adult, larva and pupa is given; material from Hawaii has 
been used for the figures of the adult, material from Barbados for those of 
the larva and pupa. 

Weevie which attacks the yam tuber. — Palaeopus dioscoreae n. 
sp.; drscribed from two specimens reared from the tubers of yams from 
Jamaica (Hope, Kingston). 

937 “ Pbysothrips marshalli a* sp., a Thrips Observsd on Potato and Other 
Plants in the Gold Coast. Bagnall, R. S., in the Bulletin of Entomological Resemch^ 
Vol. IX, Pt, I, pp. 65-70 - 1 - 3 Figs. Eoiidon, May, 1918. 

The author describes particularly as a species new to science under the 
name of PhysHhrips marshaUi a thrips collected at Aburi, Gold Coast, 
where it appears to be common. 

Females only were found in flowers of Solanum tubefos^im and S. Wend- 
landii ; both sexes, but chiefl}' females, in flowers of Ipomoeae Bona-nox ; 
both sexes with fairly plentiful males, in flowers of Hibiscus sinensis, Thun- 
bergia erecta^ T. laurifolia, Stfophanthus graius and Canna, 

Morpliological notes are also given on two previously described species, 
Phys, funtumiae Bagn. (1913), and Phys. kellyanus Bagn. (1916), the first 
of which forms the type of a small group of the genus Physothrips which 
includes the two species mentioned above. 

Phys, funtumiae lives on FunUmia elastica and is known in Uganda and 
Southern Mgeria. Phys, kellyanus was described from specimens collected 
in North Queensland on a composite plant (Helianthus sp. ?), and On^a 
South African plant (Acokanthera spectabilis) in the Botanic Gardens of 
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Brisbane, Queensland. The insect has also been found in Victoria on Hy- 
j>ochoens radicata. 

938 - Damage Caused to the Cotton Plant in Algeria by Gelechia gossypiella^ -- 

See No, 865 of tMs Review. 

939 ~ The Sugar-Cane Fro^opper in Grenada, Lesser Antilles, — Williams, c, b., in 
the Bulletin of Entomolo^tcal Reseanh, Vo2. IX, Pt. i, pp. 83-87 + Map. London, May, 
191S. 

During investigations carried outon^^behalf ofthe Government of Trini¬ 
dad on froghoppers {Cercopidae) of the genus found on sugar cane 

in that and the neighbouring islands (i), the author stayed a few days 
in December, 1916, at Grenada to* study a small but serious attack of 
froghoppers there. 

The insects were first reported from Grenada by UHEERin 1895, under 
the name of T. piciipenni^ St^l. In 1912 several specimens found on Para 
grass {Panicum barbinode) were sent from Grenada to the Board of Agri¬ 
culture at Trinidad. Urich believed these to belong to the same species as 
that recorded by Uhler ; it was, however, not T. pictipennis, but a species 
very similar to that of Trinidad, T. saccharina Distant, then known as T, 
mria Fabr. Urich nevertheless believed the Grenada specimens to be 
distinct from the Trinidad species. At the beginning of December, 1916, 
froghoppers were reported to be doing serious damage, to sugar cane in one 
part of Grenada. 

Froghoppers of one species were found widely distributed in the Island 
on grass in cane-fields, on the roadside, and also on sugar cane. The author 
did not visit the north-east of the Island, but it is probable that froghoppers 
are there too. Their wide distribution shows that they have long been es¬ 
tablished at Grenada. 

The damage was reported from Mount Horne and Nainganfoix. ' The 
author visited the first locality and found the principal characteristics of 
the froghopper attack were quite similar to those found in Trinidad, 

A careful comparison of the numerous specimens of the insect found in 
Grenada and the Trinidad species led the author to conclude that in both 
cases the insect was T. ^acohmina Distant. This is the first certain record 
of this insect outside Trinidad. 

With regard to the natural * enemies of the hemipteron (2), no larvae 
of the Trinidad Syrphid fly {Salpingogaster nigra) (3) were found at Grenada, 
and if present they must be too rare to have any effect in the control of the ■ 
insect. 

A single dead adult froghopper was found to be infected with M&iar-^ 
rhizium Anisopliae {4), but this is also too rare to be of any practical use. 

(i) See B. Bee., 19x0, p. 421 ; B. Jaa., 1911, No. 35^2 ,* B. Feb. 1911, No. 649 ; B. May, 
1911, Bee., xgis, No. 1698 ; June, 19x4, No. 549, {Ed.) 

F. Nov., 1910, p,i86; Feb., 1911, No, 650; B. Bee., 19x2, No. 1698; B. Nov., 

Ho. 1306; B. Feb., 19x4, No. 188. {Ed.) — <3) See B. Feb,, 1914, No. x88. (Ed.) 
^ (4) See B. Feb., 1953:, No. 6^0; B.Dec,,x9i2, No. 1698 {Md.). 
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Attid spiders, an important control in Trinidad, were very scarce on 
the canes at Grenada, 

Some specimens of the predatory grasshopper (Xiphidimn fas datum) 
known to feed on froghoppers were found in-the grass near infested cane 
fields as well as in other parts of|^Grenada. It does not. however, appear 
actually to enter the plantations, but may help to keep down the froghop¬ 
pers in the areas between, and so prevent a rapid spread of the insect. 

The mongoose (mammal belonging to the genus Herpestes), which is 
indirectly partly reponsible for the damage done by the insects because of 
the birds and lizards it destroys, is generally common in Grenada, and in 
some localities rewards are offered for its destruction. 

" The author spread over the infested fields in Grenada a mixture, pre¬ 
pared at Trinidad, composed of artificial cultures of Metarrhizium spores 
and rice flour, in the hope of infecting the froghoppers. After leaving Gre¬ 
nada he was informed that several dead infected [grasshoppers were observed 
at Mount Horne, and that in 1917 the insects again appeared in the field 
he had visited, but not to the same extent as in the previous year, 

T. saccharina was found in the following localities of Grenada : St. 
George, Belmont, on grass among cane; Morne Rouge, on cane; St. George 
Lower Road, on grass; Woodlands and Calvini, on cane; St. Davids; North 
of Barley's Bacolet, on grass; La Sagesse, on grass ; St. Andrew, Meneve, 
Simon, St. Andrew Harbour, on grass; Lower Simon, Mount Horne, Nain- 
ganfoix, on cane ; St. Patrick ; St. Mark and St. John were not visited by the 
author, but there is no doubt that the insect also exists there. 

940 - Hemiptera Living on Cultivated Plants in the Belgian Congo.— distant, w. e., 

in the Bulletin of Entomological Research, Vol. IX, PI. i, pp. 71-75 4 - 3 Figs. Eonden, 
May, 1918, 

.The author describes the following species of hemiptera (fam. Capsi- 
dae) :— 

1) Lyddocoris mimeticus Rent, and Popp.; Var. A. (typical form) 
was found at Lubowa, Uganda ; Var. B. was found on coffee bushes at 
Eala, Belgian Congo ; 

2) Lyc, modesius n. sp,, on Cinchona, at Eala ; 

3) Lyc, thoradcus n. sp., on indigenous rubiaceous plant, at Eala ; 

4) Chamm bellus n. sp,, on " lionzi'' at Eala ; 

5) CA. tuberculaius n. sp., on Psidium Guajava atKunnulu, Belgian 
Congo.. 

941 - Physothrips seiiveniris n. sp, and Phys. lefrPyif Thrips Injurious 
to Tea in India, — Bagnall, R. S.,m the Bulletin of Entomological Research, Vol. IX, 
Pt. I, pp. 61-64 + 2 Figs. Eondon, May, 1918.. 

A description Is given of the two following species found in India on 
tea in such numbers that they may be regarded as pests 

1) Physothrips setiventris n; sp., collected-on tea at Ringon, T. E., 

Darjiling district, in June, 1916 ; feinsles wexetaken on the same host plant 
at Lebongi in September, 1908 ; ^ ’ 

2) Phys, lefroyi Bagnall, observed on flowers of tea at Lebong, in ; 

February, igog. % 

_ ' itn^! 
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942 ~ Pests Observed on Tobacco from Reunion Grown in Mauritius. — AtJCHiNLECR, 

G. G.jin Di^paHment of Agnculture^ MaunUus, General Senes, BnlleUn No. 9, pp. 6. Port 

I^ouis, 1917. ‘ 

In 1916 to X917 cultural experiments were made in Mauritius with a 
variety of tobacco widely grown in the neighbouring island of Reunion un¬ 
der the name of ^ * tabac bleu' \ Its produce (scaf erlati) is imported i nto Mau¬ 
ritius in large quantities and is largely consumed there. The experiments 
gave good results, but the plant suffered from insect and fungoid pests. 

In the first stages of development the plants on the borders of the plot 
cultivated at Pamplemousses were seriously attacked by A chatina ponder- 
osa. The molluscs were collected by hand and destroyed. To keep the 
pest aw’ay till the tobacco-plants were sufficiently strong lime was spread 
around them. 

The young plants were slightly damaged by larvae of Heliothis armi- 
gera, which was controlled by collecting it by hand. 

Young seedlings are subject to attack from Pythhm de Baryanum 
if planted too close. This may be prevented by spreading ashes round 
the seedlings and thinning ont the young plants. 

Ants are particularly fond of the seeds. To protect the seedlings 
against these insects they should be surrounded by a border of earth mois¬ 
tened with paraffin. 

The most serious damage was due to a disease of the roots, an anguil- 
iuhd {Heierodera), and a fungus producing spots on the leaves. Steps 
must be taken in the future to control all these three causes of disease. 
The disease of the roots, probably due to a Fusarium, invaded the small 
plantation at Beau BaSsin. Several plants were killed by the fungus, 
which, it seems, may be controlled by spreading lime abundantly over the 
soil and by isolating the infected plot by a trench. 

The anguillulid appeared in the Pamplemousses plantation and* in a 
small plot at Reduit. The growth of the plants attacked was arrested, and 
they turned pale and sickly looking. Some parts of Mauritius seem se¬ 
riously infested by this worm, and it is doubtful whether tobacco could do 
well there. 

The spots on the leaves are caused by a fungus {Erysiphe), Small, 
round, reddish-brown spots occur on the mature leaves. At Pample¬ 
mousses in 1915 the Turkish tobacco suffered severely from this disease, 
many of the plants being quite unusable. The tabac bleu '' variety 
remained immune till the plants were fully ripe, and was then attacked, 
but only slightly. In a wet year, however, the damage might be very 
serious seeing that badly spotted leaves reduce the value of the tobacco. 
Moreover, in the case, of tobacco, a disease of the leaves is very difficult 
to treat because anti-cryptogamic sprays would injure the quality of leaves 
to be used for smoking. 

§43 - AgrMimax agrestis. A MoRuscan Garden Pest, in Hew York State* — 

F. Science, New Series, Vol. XI#VII, No. 12x6, pp. 391-392. 3 Vaacaster, 

Fa„ April 19, 1918. , 

The author previously repotted the prepuce of this slug in market 
gardens in Hew York State, where it hhd done considerable damage to 
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cauliflowers, lettuces, and potatoes (i). In the summer and earlj" autumn 
of 1917 the slug became still more troublesome. . 

At Brewertoii it was observed eating cabbages and potatoes; in 
SjTacuse it attacked potatoes, doing much injur^' in several fields and 
gardens. In one garden potatoes were so severely attacked that two- 
thirds of the tubers were destroj^ed. Several slugs were found in a single 
potato together with many larvae of a beetle (probably Agriotus mancm 
Say) and isopods. The larvae of the coleopteron were reported as very 
abundant in potatoes in Syracuse and Rochester, and damage by the 
slug was reported from Rochester, Canandaigua and Geneva. 

It is obvious that the slug is becoming a pest in market gardens and 
that it must be controlled; when its action is limited to the epigeal 
parts of the plant this may be done by spreading fine ash round the plant; 
the copious flow of mucus caused by the irritating action of the ash exhausts 
the slug. This method, however, is not effective if the soil is penetrated 
and the tuber attacked below the surface. If the grass round the garden 
were kept short it would not be possible for the slug to hide there during 
the day, for it is only active at night. Boards placed round the garden, 
may also be used as traps ; during the day the slugs hide under them and 
may be collected and killed. 

A. agrestis is one of the most common slugs in western New York, 

It is interesting to note that a related species, A. campestris Binney. 
has been observed eating considerable numbers of plant lice {Phorodon 
mahaleb Ponsc.); thus, unlike A, hgresHs, this is a useful species, 

944 - Siephanitis rhodadendti^ [njurious to Rhododendrons, in France.— 

yL\Rcm,i4,V iniht BidUHti dela SocUU de Paiholo%u^^geiaU dc Fmncc,Yo\,l't, Ft, 2, 
PP 93-95. Paris, 1917. 

The presence of a new pest of ornamental trees was observed in the 
neighbourhood of Paris in 1917. The pest, a hemipteron of the Tingi- 
tidae family • (Hemiptera-HeteropJ:era), Stephanitis rhododendri Horv., 
was discovered in nurseries at thatenay (Seine) and has since been 
observed at Versailles. 

According to information from Versailles the insect was introduced 
on rhododendron trees imported from Holland tree or four years ago. 
It Was in Holland, in the Boskoop nurseries, that Steph. rhododendri was 
first observed, and Horvath described it in 1905 from samples collected 
there. In spite of all attempts to destroy it the insect has persisted in this 
locality and spread into the neighbouring district. In 1910 it was also 
reported from England by Distant, who believes it to have been intro¬ 
duced into Europe from the Indies, though the name by which it is known 
in Holland, ** japansche luis implies that it might have been imported 
from Japan. 

The damage done by Steph, rhododendri, chiefly in June and Jui5^ 
is similar to that done by Steph. pyri Pabr, Certain varieties of rhododendron 
suffer much more than others. According to Ritzbma Bos the eggs are 


(i) See B. ]May, 1016, No. 600. {Ed.) 
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laid towards the end of July or the beginning of Angnst on the thick part 
of the tinder surface of the leaf, near the main vein- The eggs hibernate 
and hatch in spring. After three months the wings of the insect are fully 
developed, thus enabling it to emigrate to other plants. In Holland at 
least there is only one generation a year. 

The best means of cojitrolling the insect is by spraying with nicotine, 
soap, or pyrethnim, which must be applied so as to reach the under surface 
of the leaf. The soil must be turned with a spade after the treatment, which 
should be applied frequently early in spring, before the wings of the insect 
have developed. In Holland “ X. L. All.'' insecticide is^ most used, or 
else a nicotine solution mixed with 2 % soap and i % spirit. 

f'umigations with tobacco under a cloth arranged as a tent may also 
be recommended. Where there is a staff accustomed to fumigation 
with hydrocyanic acid there is little doubt that this method would give 
the best results. 

To prevent the spreading of the insect, care must be taken to use 
only healthy plants as stock and to examine young plants when transplant¬ 
ing themr carefully picking and burning all leaves attacked by the insect. 

945-Geeidomyid Flies Living on O/ea chrysophylla and O, ewropaea/IiTfH- 
trea and Italy Bespectiveiy, — del Guercio, in L ApicoUma Colomalc, Year XIT, 
1 st. Half-Tear, No. 2, pp. 65-102 -j- 55 Figs. Florence, 1918. 

A morpho-biological description is given of the larvae and in two ca¬ 
ses, also the pupae, of several diptera belonging to the Cecidomyidae ia- 
mily which live on Oka chrysofTiylla in Eritrea and 0 . eurofaea in Italy. 
The injury done by the lajvae to the respective host plants is also described. 
The determination of the diptera — described as species new to science — 
is based, in the absence of adults, on the characters of the larvae examined. 

r) Rhahdophaga oleiferda n, sp.; attacks young branches of 0 . chry- 
sophylla. The branches are deformed by the galls caused by the larvae, 
their growth stops, their leaves drop, and eventually they die. If death 
does not occur the branches remain sterile. The pupa is described. The 
larva is attacked by an ectoparasitic chalcid, which seems very valuable 
in the natural control of this insect. 

2) Hormomyia ohiphila n. sp. The galls produced bj’^ the larva de¬ 
velop on the leaves of 0. chrysophylla'^anA, more rarely, on the extremity 
of the petiole. The growth of the leaves is stopped, or is so limited that they 
hardly surround the diseased part with a small border of blade, or the leaf 
is reduced merely to the portion occupied by the gall. The leaf surface 
is thus reduced with corresponding injury to the vegetative system and a 
relative decrease in the yield of the plant. The pupa of this dipteron is 
also known. The larva may be controlled effectively with an ectoparasitic 
ch^cid. ^ 

^ Radidella aweocephala n, sp. The larva of this insect causes the* 
formation of very prominent galls on both sides of the leaves of 0. chry- 
It does not appear to be as important as the two preceding in¬ 
sects, especially the first. 

4) Perrism chrysophyme n. sp. ieaf galls ate formed on d. chry- 
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sophylla. In economic importance this insect comes after RlwMophaga 
oleiperda ; to judge by the few leaves examined b3' the author, when 
the3" are attacked the}" are reduced to about half their normal size. 

5) P. pYoxima n. sp. I^eaf galls are formed on 0 . chrysophyll^i, caus¬ 
ing a marked reduction of the leaves attacked ; this reduction is less marked 
when the petiole is diseased. The economic importance of the insect is 
equal to that of the preceding one. 

6) P. vmiicosa n. sp. The leaf galls formed on 0 . ch/ysophylla are 
similar to those caused by P. proxima. 

7) Lasioptera carpophila n. sp. The larva is described from a speci¬ 
men found in fruit of 0 . europaea from the province of Teramo. A lar\^a 
probably identical with the preceding one has been observed in olives from 
Piromontorio Garganico. 

The author takes Dasineum iMhierei and Lasioptera kiefferiana, which 
in Italy attack the vegetative and reproductive organs of 0 , europaea; as 
types of two new genera which he calls GioUella laihierei and Gastinella 
kiefferiana respectively. 

The most important preventative control measure for some of'these 
insects is to prevent their passing from one continent or district to another 
in attacked produce. Although it has not yet been proved experimentally 
that Rhahd. oleiperda, peculiar to 0 . chrysophylla, can also attack the com¬ 
mon olive, the mere possibility is sufficient to justif}’ the above precaution 
until the contrary has been proved. The same applies to Giolidla lathierei 
and Gastinella kiefferiana, so that they may not be carried from Take Major 
and the unredeemed lands to central and southern Italy. 

When the species of diptera described are alread^^ very common, the 
easiest, best, and most economical way of preventing their spreading and 
to cure attacked plants is by suitable pruning or topping of the diseased 
branches, AH the parts cut should be immediately burnt. As topping 
prevents harvest in the year in which it is carried out it is best to pnitie, 
whether the plants be small or fairly large, and to spra}’’ abundantly with 
lime water, calcium polysulphide, or lime sulphur mixture, using these 
liquids alone, or, better still, together with a certain amount of flour, even 
if damaged, as it makes the mixture more adhesive. 

946 - Hoplia floridansL n. sp., a Coleopteron Injurious to Citrus, in Florida. — 

Fisher, W. S., in The Canadian Entotnologist, Vol. E, No. •+, pp. 140-142. London, 

April, 19x8. 

Under the name of Hoplia floridana a description is given of a coleop¬ 
teron (fam. Scarahaeidae) collected at Take Wales, Florida, by Mr. H. T. 
'Dozier on February 7, 1917 ; it is described as new to science. The five 
specimens, two males and three females, found up to the present were 
taken wMle feeding on citrus foliage. 

947 - Nezata virMula, a Hemipteron Injurious to Feean Trees in Oeorgia, U, 

S, A, — See No. 927 ot this Review. 
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948 - Eveirla buotiansty a MicrolepMopteron Injurious to Pines in France. — 

DE VH/MORIN', pK.,in the Sociitede Pathologic vegctale de Fymice^ 

Vol, IV, Ft. 2, pp. 83-S5. Paris, 1917* 

3?or many years the pines of Verrieres have suffered from attacks of 
Evetrict buolicma Schiff., which destroys a considerable number of buds and 
deforms the trees to such an extent that they are absolutely unrecognizable. 
Young trees are particularly attacked. 

The microlepidopteron (fani. Tortricidde) was described for the first 
time in 1776, in Austria, and is known in Europe, where, of recent years, 
notes on it have been published by various authors, amongst them Barbey, 
LesnE and TrinchiERi. 

In the summer of 1914 it was reported for the first time in different 
parts of the United States, where it was probably introduced accidentally 
on young pines imported from Europe. In order to prevent its being again 
introduced, the American Government, by its Quarantine Order No. 20 
of March i, 1915, which came into force on July i, 1915# forbade the im¬ 
portation of all varieties of pine of European origin. 

At Verrieres P. ponderosa, P. ponderosa var. Malletii, P. Sabiniana, P, 
Tmda, P. contorta, P. muncata are seriously injured, and some specimens 
have been completely killed by the repeated attacks of the insect. 

P. Thmbergii, P, Wilsonii, P. Coulteri, P. Jeffreyi, P. yunnamensis, 
P, uncinaia, P. Bdlfowiana. P. Pinaster, P. monophylla, P. leiophylla and 
many others are also ^attacked, but less severely. . 

The only specimens of P. sylvesfris, P. Laricio and P. Laricio yar. aus- 
triaca are old and strong, and the damagd could not be ascertained. 

On the other hand, a series of 5-leafed pines, represented at Verrieres 
by P. Armandi, P. Ayacahuite, P. Cembra, P. excelsa, P. koraiensis, P. mon- 
ticola, P. parviftora, P. pentaphylla, P. Pence and P. Sirobus has, so far, 
proved immune. 

The fine pine from northern China, P. Bungeana, is also free from at¬ 
tack, as is a fairly strong specimen of P. sylvestris var. rigensis, and another 
of P. rigida 

The insect pupates in a gallery hollowed within the bud, in the first 
fortnight of June, and the moths appear at the end of June or beginning of 
July. Attacked buds which were placed in "k breeding cage on June i, 
g^Ye moths on June 5. In 19^7, nearly all the larvae pupated on 
June II, and the first moths emerged on June 26. The author found a 
parasitised pupa, the body of which was filled with a large number of 
small larvae. 

The only method of control seems to be the collection and destruction 
of infected buds containing larvae or pupae. Nevertheless, although this 
method has been adopted carefully for many years at Verrieres, the ravages 
of the insect continue to increase. It might be possible to utilise several 
spmes cSdchneumons, parasites of the larvae of Evetria, the presence of 
which was first observed in 1917 at Verrites. M. Eeshe advises that at- 
taxiked buds sho^d be collected towards the beginning of June, and that, 
instead of burning them^ they should be enclosed iii vessels covered 
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with a fine mesh metallic net which will prevent the escape of the moths, 
but not that of their parasites. 

INJURIOUS VERTEBRATES. 

949-The Control of Field Mice by Acetylene Gas.—nAnAFEOPnOT IlHA. 

(PAi-AGEOReiou.p.)wrEOPriKONAEATION THE B. FEOPIKHS 

ETAIPEIAS {Bulleiin of the Royal Helle'mc Society of AgnciUture)^ Voi. X, No. iii, 
pp. 3179*518^-1-1 Atheijs, 1918. 

The author reports the very satisfactory results obtained by him at 
the Agricultural Station of Thessaly with a new acetylene gas method for 
destroying field mice. In many parts of the vast' cereal-producing plain 
of Thessaly field mice, aided by favourable conditions, have multiplied so 
considerably that they are a serious menace to the coming harvest. In 
the absence of other chemical products, such as strychnine, carbon bi¬ 
sulphide, etc, the author applied calcium carbide, produced in large quan¬ 
tities by a local firm working a water fall at Gorgopotamos, near Tamia. 
Small pieces of calcium carbide the size of a pea are placed in the holes 
dug by the mice, a little water poured in and the holes stopped up. The 
mice are suffocated by the gas. If new holes open in two or three days 
the procedure is repeated. The method is harmless to those using it, 
easy to apply, and cheap. 


[949-949] 
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Mechanical Ploughing. 

' Methods of Ploughing without Ridges 

by 

A. Tarchetti. 

Director of the Mechanical Department 
of the “i?. Stazio^te Sperimeniale\di RisicoUuraat Vercelliy Italy. 

The most important factors controlling the yield from a machine plough 
are the way the land is set out and the choice of the most suitable method 
of ploughing. 

As is well* known there are two systems of ploughing — ploughing 
with or without ridges (i). 

Peoughing without Ridges, 

In this method the furrow-slices are turned always to one side and no 
open furrows are left, thus facilitating work with harrows, drills, binders, 
etc., but requiring good well-drained soil. It can be performed in two 
ways:— 

i) The ordinary method (the most used in Europe) consists in succes¬ 
sively turning parallel furrows, by moving backwards and forwards be- 


(i) mUing-up (used for maize and otter toed crops) can be’considered as a derivation of 
bott tte above-mentioned systems, ratter ttan as a special mettod, as it first requires tte 
land' to be worked uniformly, tte tills being ttrown up afterwards, usually witt double- 
breasted plou^, . * 
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tween the headlands. It is also practised on hilly land, as the furrows can 
aH be thrown down-hill.' It requires ploughs that can alternately turn 
the soil to the right (going) and left (returning) as with one-way, balance, 
and double Brabant ploughs. 

2 ) The Fellemberg method requires uninterrupted furrows, obtained 
by keeping the plough turning continually in the field, either from the head¬ 
lands towards the centre or vice versa. With this method there are thus 
curved furrows at the corners of the field, therefore leaving small triangular 
areas unploughed. It evidently necessitates the use of the common single- 
breasted plough (turning either to the right or left) as in the ordinary mo¬ 
tor- or traction-ploughs. 

The same type of plough can be used for making ridges, either by ga¬ 
thering-up or casting. ' This method is too well known to necessitate a 
description, but, on account of its importance, it will be considered later, 

i) Ordinary pnouoHiNG without ridges. — This can be done on 
land of any shape or size and requires no special setting-out of the land, 
but the following precautions should be observed : -— 

d) The furrows should be turned parallel to the longest side of the 
field, to reduce the number of turns at the headland. However, it may 
be better to sacrifice the long furrow for the advantage of having the 



[Fig, I, — Ftarxows bet'weea two paiailU sides of an irreguTaf 


furrows between two regular and parallel sides, as in Kg. I, so as not to 
leave wedge-shaped pieces that would have to he finished with a team or, 
by hand-; * % 
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6 ) In this case it is best not to carry the furrows up to the irregular 
lines AB-CD of the other ends of the field, but rather to stop them on the 
rectilinear line ab-cd, so that the work will be easier to finish, either with 
a team or with the machine itself. 

0) The entrance into the field should never (as in any system of 
ploughing whatever) be forgotten, and the order of the work should be 
subordinated to it so that, when the work is finished, the machine does 
not need to pass over the ploughed ground. Thus in the case of Fig. I, 
where E is the entrance to the field, the ploughing will be commenced at 
ac , up to h^d^, that is, at such a distance from BZ)as will allow 

the machine or the team to pass to finish the headland b^d^-BD, After¬ 
wards, the headland ab^AB is first ploughed, then the strip b^d^ - bd and 
finally the headland cd - CD, the machine leaving the field at the entrance E. 

By ploughing without ridges,*the whole of the field can be ploughed, 
save the small areas at the ends of the headlands necessary for the machine 
to turn in, proportional to the width of the headlands (i) and which are 
worked by hand. 

When balance ploughs are used the width of the headland is approxi¬ 
mately equal to the distance between the two extreme, opposite ploughs. 
In the case of turnwrest ploughs and double-Brabants, it depends on the 
breadth of the always-necessary double, or jfigure-of- 8 , turns that the 
machine can take, providing that it is not a question of machines with a 
central gripping-drum, which, up to a certain point, can turn on 
themselves. 

2) PLOUGHING. -— As is Well known, it is difficult to 

turn perfect furrows on a curve so that this system is not advisable in all 
our soils (in Italy) where the ploughing is usually heavy and deep, the earth 
being turned Over as evenly as possible. 

On the other hand this system is much used in America where the large 
regular spaces, the.friable, light soils, and the shallow ploughing, give a cer¬ 
tain liberty as regar<is beginning ploughing, and where rapid work together 
with the maximum yield from the machine are required rather than regular 
and perfect ploughing. 

■ With this system the time lost in turning when not working is certainly 
at a minimum (theoretically it should be nil), as the fatigue caused by turn¬ 
ing when working is also minimised, but, on the contrary, very large tri¬ 
angular plots (the size of Which increases with the size of the field and the 
acuteness of the angle) are left in the corners of the field, tjius necessitating 
their being worked with a team or by hand, or even, if so desired, with the 
machine, but with a great loss of time. 


(i) XtJie headlands are best not ploughed with cable-hauled machines, but rather with 
a team. But if this is required a free strip should be left along .<^ 0 , so tlaat the madiio^ 
can leave the field with the anchors or anchor-waggon, etc. 
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In order that ploughing may proceed normally and uninterruptedly 
the field should first be carefully and visibly marked out (by poles, plaster, 
furrows, etc.) to show the points and geometrical lines symmetrical to the 
sides of the area and indicating any changes in direction of the furrows. 



As an example of this procedure let us take a four-sided equilateral 
field (square or lozenge-shaped) as in Fig. 2. After finding the centre 0 




of tte SeM (where the diagonals AC, BD intersect) a circle OM is described 
to turn possible to the machine. Th^, round this 




MKCHANICAI, PLOUGHING 


1021 


circle ploughing is begun, at a, for example, in a circle concentric to 0. 
When the machine has arrived at 6, near the starting point a, it is turned 
outwards by a distance equal to the breadth of the gang, and the second 
circle concentric to 0 is started at and so on, up to the last circle, 
at a tangent to the edge of the field. The spaces in the circle OM and thj 
triangles At B, C, D, are then worked, either by hand, with a team or the 
machine itself according to their area. In the last two cases sufficient 
space should be left by the last circle an between the last furrow and the edge 
of the field to allow the machine, etc., to pass from one corner of the field 

to another in order to plough the decreasing areas mn, . 

(Pig* 3) at each angle (i). 

The procedure is similar in the case whenthe field is triangular (Pig. 4); 
the centre 0 is at the point of intersection of the bisectors of the angles 
A, B, Ct but the plots left unploughed are larger owing to the acuteness 
of at least 2 angles. 

If the field is rectangular or rhomboidal (Pig. 5), the points where the 
bisectors of the angles A^ C, intersect are at M, N. The line MNi^ the 
line of symmetry of the field, and should be visibly marked in a rectangle 
formed by the lines ah, cd perpendicular to the parallel sides of the field. 

Then, with M andiVas centres, the half-circles hi Cm ^land CiCn di (2) 
with the radii MCm and NC,t respectively and the lines ad and 6c are marked 
on the ground, and ploughing of the zone enclosed by these lines is begun 
as shown in Pig. 6. After opening the median furrow Cm Cn on the line of 
symmetry, with an ordinary double breasted plough, ploughing is begun, 
and furrow I is turned throwing the soil to the right. When the limit 
marked by the half-circle ai Cm hi is reached the gang is lifted and a figure- 
of-8 turn made in the direction of the arrow, to open furrow 2 on the 
return, always throwing the soil to the right and so on, until the machine 
arrives atrf^, when the ploughing becomes continuous, turning around the 
part already ploughed (shaded area of Pig. 5) to complete the work. 

Some authors (3) advise a procedure shown in Pig. 7 : the first furrow 
is started at M, and, at N, the machine is turned to the right, ploughing 
a small curve Nn; the ploughs are then lifted and a figure-of-8 turn made 
to return to n, when the machine ploughs along the line n Ni ilfjw; at m 


(i) Xliis method recalls to mind the following very original one, known now for some years, 
but unsuitable for large areas:— a cable attacked to the machine was rolled round a strong 
post planted firmly in the centre of the field ; as the machine advanced, it tended to move in 
a straight line but, being held by the cable, it was obliged to turn round the post unrolling the 
cable, and ploughing in the fashion of an Ar c himedean spiral instead of concentric circles. 

{2) To speak exactly, the machine, in describing the curves on starting from the straight 
line, describes spirals rather than circles. 

(3) See **Farm Power*’, published by the iNXERNAXioisrAi/ Harvester Co., of Chicago. 
— - Journal d^A^ncuUure pratique, 1917, No. 6 . — Le Ginie No. 66. — See also 

R., igi 7 , No. 574. 




1022 


TARCHETTI 


the ploughs are again lifted, and another figure-of-8 turn made to return to 
/i, and so on, until having reached the minimum turning radius of the 
machine at it ploughs round the plot already" ploughed, as in 
Fig. 6, that is, it successively describes the half-circles concentric to M 


Fellember^ method. 



5. — Application to a trapezoidal field. 

6 , — Preparation of internal area without ploughing in curves. 

Fig. 7. Preparation * of internal area by ploughing in curves. 


and N (Fig, 5) and the straight furrows between ah and cd. In any case 
this procedure makes it very difficult to plough on the curved lines * 

Nn nNi m . without considering the fatigue 

caused by the continual double turns at the end of the furrow (i). 


(i) In cases moh as Pig, 5, some authors, particulartj^ Berthautt (cf Barral aud 
SAOSJisaa, DitManmired^A^He^tUfe, Vol III, p 412), have proposed the foUowiug method 
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As is shown in Pig. 5, and as would be expected, the d,ead angles, e., these remaining 
to be ploughed, are all the narrower as the maximum radius of curv-ature Ma is smaller. 
It will, therefore, be seen that it is advisable to consider a field as composed of a num- 




Fig. 8. — Ploughing the internal square Fig. 9. — Ploughing the internal square, 
by the method of fig. a. by the method of fig. 5. 


ber of rectangular or rhomboidal plots and to plough each of them successively. Thus, the 
square piece in Fig. 2 can be considered a made up of 2 rectangular plots Att^^ D and , 

which should be ploughed separately according t© the method described above. Again, the 
field may be considered to be divided into 2 squares, one inside the other, the internal square 
being ploughed first, either by the method shown in Fig. 2 (Fig. 8) or by that shown in Fig. 5 
(Fig. 9), being continued by the Fellenberg method roimd the square. 

Fig. 10 shows the case of an irregtilar 4-sided field. After finding the 
bisectors of the 4 angles and their points of intersection ilf and N, parallels 
to the sides BP and AD are drawn to meet the bisectors of the respective 
angles C and D in c and dj thus forming the triangle Med, From the 
apices of this triangle the lines Ma, Mb, ec^^, dd^, dd^^, are drawn pei- 
pendictilar to the sides of the triangle, then, with M, c, and d as centres, 
arcs of a circle contained between these perpendicular are drawn, complet¬ 
ing the triangle OPQ. For the interior of this triangle, with N as centre, 
the procedure is that of Fig. 4, then all outside the triangle up to the edge 
of the field is ploughed* 


of plougbiug, starting, from outside: — at i metre from the bisectors and the median 
line, parallel lines are drawn on each side enclosing headlands 2 metres wide. The 
first furrow is turned along the edge of the field and then the work gradually proceeds 
inwards in straight decreasing furrows, while the ploughs are lifted or earthed at each 
angle turn at the "headlands, which are finally split again. This method, however, does 
not observe the principle of continuous labour proper to the Fellemberg system, and,, 
moreover, it necessitates heavy work at the turns and it results in leaving triangular 
areas between the bisectors that have to be worked by hand. t’ ^ 
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field OPQisvery large in proportion to the total area of th? 



length of the straight iournevs ad hr r- ^ 

justly aUow a period of rest for the driver decreased, though th^y 

and to plough such parts separately or considered above, 

or too irregular corners to be finished 

““®*ed with the ordinary plough. 




SECOND PART 

ABSTRACTS 


AGRICUI^TURAL INTEIvWGENCE 


GENERAI, INFORMATION. 

950 - Faeilitie$»aeeorded to Official Agronomists for the Puiehase of Automobiles, in 

Canada. — Savoie, F. N. (Secretary, Ministry of Agriculture), in the Journal of A^ncul- 

ture (Organ of the Minister of Agriculture for the Province of Quebec), Vol. XXI, p. i8oj 

Quebec, June 15, 1916. 

As farmers are asking more and more the aid and advice of the ofS- 
dal agronomists, the Minister of Agriculture for the Province of Quebec 
has authorised all the agronomists to buy an automobile to facilitate their 
work. In order to encourage the agronomist to take care of the machine 
he has the choice between 2 systems of purchase: — t) annual repay¬ 
ments of 20 % + 6 % interest on the cost price; 2) immediate repayment 
of 2/g the cost price. 

In both cases the automobile remains the property of the agronomist ; 
the annual licence, fire insurance, running cosls (petrol, oil, repairs), are 
paid for by the Ministry, The systems are based on a buying price of 
$ I 200. 

The agronomist has to keep an account of his expenses and the 
monthly mileage covered on official work. 

Both systems were tried in 1917, with satisfactory results. 

Some agronomisls have travelled more than 10000 miles. Font 
chose the repayment by annual amounts, the rest preferring that by 

951 - On the Possibility that Man can Live on a Diet Containing No Fat; Researches 

in DenmarL— Uge^hiftfor Landma 6 nd,YQax 22, pp^ 296-298. Copeubagen, 

IVIay, 1916. 

Previous researches aiming at ascertaining if there is a minimum cf fat 
required in the human diet have lead to the general conclusion that 
man cannot live without a certain quantity in his diet, otherwise he will 
become unhealthy and may even endanger his life. Physiologists are not 
agreed as to the exact daily minimum of fat required by the human being 
for continued well-being. Voia^ fixed the amount at 56 gm., Tigfrstedt 
at 80 or 100 gm., while SoFUS Toxinp also indicates the latter 'figures and 
says that, during the present war, a characteristic unhealthy state has 
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appeared whicb. he calls '' fedthunger (fat hunger) and which has appeared 
in those countries where there is a shortage of fats, a state resembling that 
of Nansen's companions in the Greenland expedition. Numerous researches, 
using rats, have been made in the United States on this subject; when 
the rats received a diet absolutely free from fats, they became di^ased, 
recovery being obtained on giving them the substances that were lacking. 
But the substances under question acted specificall}’' in this case, some 
having a positive action, e,, producing recovery (fat from butter, egg 
yellow, liver oil, etc.), while others (fat from pig, olive oil, almond oil, etc.) 
did not bring about recovery or the return of the animals to the normal 
state. It was concluded that the ejSect was not due to the fats themselves, 
and that it was once more a question of ‘‘ vitamines " (i). 

In prder to obtain more definite information on the subject, Dr. 
Hindhbde made some observations on two strong, healthy persons, one a 
gardener, aged 31 years, and the other a student, aged 24 years. The 
subjects received, for more than a year, a diet ‘‘practically" free from 
fats, consisting of bread, potatoes and vegetables, variation b&ing obtained 
by introducing, at stated periods, sweetened gruel. The two subjects 
were kept in very good condition while they were fed on bread, potatoes 
and vegetables; on the contrary, however, they lost flesh when the ve¬ 
getables were replaced by the sweetened gruel. Hindhede admits*that 
young, robust persons can live in,perfect health for 16 months (and more, 
as the experiment is still ip progress) on a diet of bread, potatoes, cabbages, 
rhubarb and apples, while a diet composed exclusively of sweetened gruel 
could apparently not be tolerated for more than a month. He therefore 
concludes that the difierent vegetables contain vitamines similar to those 
found in fats, and that the latter can be very well dispensed with provid¬ 
ed they are replaced by vegetables. This also explains the insufficiency- 
of the sweetened gruel. Owing to present circumstances the diet in Ger-- 
many is characteri^d by penury of fats; although, generally speaking, the 
efiects of such a state of affairs have not been so serious as might have 
been supposed, certain unhealthy conditions have appeared, contrary to 
the observations of Hindhede, amongst which is that called " Kartof- 
felkrankheit" (potato disease) by Dollner; but it appears that this disease 
was cured by adding vegetables to the potatoes. Similarly, Hindhex^E 
attributes all the unhealthy conditions produced in Germany by the lack 
of fats to the lack of vitamines in the food. He thinks' that there is no 
great need of alarm at the prospect of an eventual total lack of meat and 
fat, provided that care is taken to supply sufficient seeds, potatoes and 
vegetables. 

In conclusion, Hindhede deduces some observations of practical 
value from his thesis. Those who have little land should devote as 
much as possible of it to market-gardening. In this way it bas been 
calculated that Denmark could maintain 20 million individuals, if the live 
stock industry were suppressed. Although the exclusive growth of plants 


it} Sse R., July, 1918, No. 719. 

tm} 
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is not desirable and as these deductions are obviously as 3^et insufSciently 
sure to allow of their practical use, they are of great interest from the 
physiological point of view in that they apparently show that the human 
being can, without much risk, do without fats during a certain period. 

952 ~ Tii3 Fdsding of Cattle and “ Barlow’s Disease’* in Children Caused by Milk,— 

Nopdisk MejeyirTUnin^, Year XXXIII, No. 24, p. 284. Stockholm, June, 1918. 

“ Barlow's disease ” so resembles scurvy that it is often called infantile 
scurvy. It appears in children fed exclusively on sterilised and boiled 
milk. It is obvious that the time required in heating milk has an influence 
on its vitamine content. Moreover, it is generally believed* that milk is 
richer in \ntntnines during the summer when the fodder given to the cattle 
is fresher, than in winter when they chiefly feed on dry fodder. On the 
other hand, if roots are fed heavily in winter, milk might be produced that 
is richer in vitamines than the milk usually produced during that season, 
and thus have the efect of rendering the appearance of Barlow s disease 
more rare. 

. In any case,it is safest to pasteurise milkfor children at alowtempera- 
ture, the best method being to heat the milk for 30 minutes at 63^^ C. 

953 - Bacterial Precipitins and the Detection of Bad. botulinus in Preserved 
Foods by the Thermo-Precipitation Method. — See No. 1047 of this Remw. 

954 - Investigations into the Possibility of Calculating the Experimental Errorjn 
Field Experiments. — Gorski, M. and StefaiUop, M. (Landwirtschaftliche Hochsdmle 
Dublany bei Lemberg), in Die landwirlschafUichen Versuchs-Staiionen^ Vol. XC , Pt. 3 
and 4, pp. 225-240. Berlinf 1917. 

Recently the experimental error has been calculated in field experi 
mentg in nrany different places, but without much attention being paid 
to the possibility of its practical application. 

Practically the only important works on this subject are : — 
i) that of Th.‘ Peeifeer and E. Blance (Die landwirtschaftlichen Versachs- 
^Staiiohen, Vol. EXXXIIJ, p. 331, 1914) in which, according to the^ au¬ 
thors, too few experimental plots were used; 2) the investigations of 
Ta. Remy (LandwiHschaftUche Jahrhucher, Vol. Xhlll, p. 453, 1912), 
which are not very conclusive because not carried out under consistent 
conditions ; 3) the important, but little known work of E. ZalESEi fAn- 
leitungzur Ausfiirhmng verg], Versuche mit verschiedenen Zuckeriilben- 
sorten, aus dem Polnischen vom Verfasser iibersetzt, 2. Ausgabe, Krakau, 

1912) , which, unfortunately has not been completely published ; 4) the 
very exact investigations of- TuLAikov (Journal Opitnoi Agronomii, 

1913) ; 5} P. Ehrenbbrg’s study (Die landioirtschafilichen Verstiohs- 
Stationen, Vol. LXXXVII, p. 29, 1915), in which the author, basing his 
own experiments on those of W. B. Mercer and A. D. Hall (Journal oj 
Agricultural Science, Vol. IV, p. 107, 1911) (i) shows clearly the agree¬ 
ment of the resultsobtainedwiththe theory of the least squares: however, 
in ^pite of the abundant data EhrenbERG considers his work to be ‘. 

(i) See R., January, 191a, No. 29. [Ed.) 
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only an attempt to prove that the experinfental error may be calctilated 
in field experiments ; he believes the results obtained in the field to follow 
in general Gauss’ law, so that the calculation of the experimental error 
may be applied to them. Nevertheless, he considers it necessary to collect 
more abundant data before the possibility of applying such a calculation 
to field experiments can be scientifically assured. 

In order to supply further control data the authors carried out new 
investigations and experiments in the grounds of the'' lyahdwirtschaft- 
liche Hochschtile {Agricultural College) of Dublany, near lyemberg, 
Galicia, in a series of 200 plots of sandy loam soil and 300 plots of loess 


soil. The plants used were oats. 

The arithmetical mean of the crops obtained from each plot, 10.76 
square yards in size, was first taken, and the deviation from this average 
determined for each plot. The experimental error was then calculated 


by the formula y = 



where y represents the probable 


error, S the total of the squares of all the deviations without 
considering their sign, and # the number *of observations. 

RnsuLi^s. — Those of the first set of experiments, in sandy loam, 
agree very well with Gauss’ law of errors. The number of positive and 
that of negative deviations are practically equal, and the extent of the 
deviation agrees well with the values calculated. If the extent and the 
sign of the deviation are considered together, a satisfactory agreement 
with Gauss’ law is also found. 

In the second set of experiments, in loess ,^there is a yet better agree¬ 
ment between the deviation found and that calculated- On the other 
hand there is a certain disagreement between the deviation sign ; instead 
of 150 positive and 150 negative deviations, there are 139 of the first and 
161 of the second. The diflterence is, hdwever, not sufficiently large for 
it to be said that the deviations do not follow Gauss’ law, as this can only 
be fully applied to an infinite set of observations. 

The experimental errors (deviations from the average) in the two 
sets are accidental errors, to which the theory*of the experimental error 
may well be applied. This does* not, however, hold good for all field ex¬ 
periments, but it may be admitted that, in experiments carefully carried 
out in homogeneous soil, the errors which occur are only accidental. 


955 " Agricultural Experiment Stations of Canada* — i. TU camda Year Book i9i6-i7» 
pp. 236-249, Ottawa, 1917. — n. Dominion Bfcpenmmtal Farms; A Guide io the Ex- 
perimenial Farms and Stations. Ottawa, 1912. —III. Annual Reports (f the Experimental 
Farms md Stations. Ottawa. — IV, The AgfCcultural Gazette of Canada. Ottawa, — 
V. Bulletins, pamphlets, diculais of the Dominion Experimental Farms Branck 
Ottawa. 

In Canada there are the Dominion Experimental Farms and vStations 
administered by the Esperimental Farms Branch of the central depart¬ 
ment of l^icultare of the Government of the Dominion and the Provincial 
CollegeS) Schools and Departments of Agriculture which also conduct 
a^cultiifal experiments. . . 
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Dominion Experimental Farms and Station^. — Under the Ex¬ 
perimental Farm Stations Act, 1886, were established a Central Experi¬ 
mental Farm at Ottawa for Ontario and Quebec, and four branch Farms:— 
i) for the Maritime Provinces at Nappan, Nova Scotia ; 2) for Manitoba 
at Brandon ; 3) for the North-west Territories at Indian Head, Saskat¬ 
chewan ; and 4) for British Columbia at Agassiz. After these five Farms 
had continued in operation for 20 years, the first steps were taken towards 
their extension in number by the establishment of new Experimental 
Stations for Alberta, viz., one at Eethbridge in 1906 and the other at La- 
combe in 1907. Since this date development in the number of the Farms 
and Stations, and in the work carried on by them, hds been rapid and con¬ 
tinuous ,* and every province has now one or more Farms or Stations. The 
five original farms established in 1886 are known as Experimental 
Farmsthose added since are styled '' Experimental Stations ” ; no 
distinction in the work is expressed by these titles. 


Dominion Experimental Farms and Stations, 1916. 


Farms or Stations 

Province 

Acreage 

Date 

established 

Central Farm, Ottawa. 

j 

Ontario 

467 

1886 

Kapu^asing Station.. 

» 

I 000 

1916 

CJiarlottetown Station. 

Prince Edward Island 

100 

1909 

Nappan Farm. 

Nova Scotia 

300 

1S86 

Kentville Station. 

» 

294 

1912 

Fredericton Station. 

New Brunswick 

520 

1912 

Ste. Anne de la Pocatidre Station. . . 

Quebec 

340 

1911 

Cap Kouge Station.. 


339 

1911 

Lennoxville Station.. 

j* 

455 

1914 

Spirit La^se station. 

» 

I 200 

1916 

Brandon Farm. 

Manitoba 

625 

1886 

Morden Station . - 

» 

280 ! 

1915 

Indian Head Farm. 

Saskatchewan 

680 

1886 

Rosthern Station,.. . 

» 

650 

1908 

Scott Station. 

3 ) 

5^0 i 

1910 

Lacombe Station. 

Alberta 

850 1 

X907 

Lethbridge Station. 

33 

400 

1906 

Invermere Station .. 

British Columbia 

53 

1912 

Stimmeriand Station. 

33 

55 <=> 

1914 

Agassiz Farm.. 


I 400 

1886 

Sydney Station, Vancouver Island. . . 


125 

1912 


Summing up, in 1916 there were altogether 21 Farms and Stations 
with an increased acreage over 1915 of 2 213, or a total average of 11148, 
as compared with the original five Farms, having a total area of 3 472 
acres. 

Ranging over the whole of the wide fidds of agriculture, arboriculture 
and horticulture, the work of the Farms has included experiments and 
studies relating to the breeding and feeding of farm live stock, the pro¬ 
duction of butter and cheese, field crops, natural and artifidajl fertilisers, 
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cereals, grasses and^other forage plants, fruits, vegetables, plants, trees, 
plant diseases and injurious insects. The Farms are also bureaux of in, 
formation to which agriculturists resort for practical advice. In addi¬ 
tion tO' the farms and stations included in the foregoing table there are 
7 small substations at Salmon Arm, British Co.umbia, at Fort Vermi¬ 
lion, Grouard and Beaver Bodge in Alberta, and at Forts Smith, Resolu¬ 
tion and Providence, in the Northwest Territories, 

The more strictly scientific side of the work is carried on at the Central 
Experimental Farm at Ottawa, and is organised in thirteen divisions as 
follows : — i) Field Husbandry ; 2) Animal Husbandry ; 3) Horticulture; 
4) Cereals; 5) Chemistry; 6) Forage Plants; 7) Botany; 8) Poultry; 9) To¬ 
bacco ; 10) Economic Fibre; ii) Illustration Stations ; 12) Apiculture; 
13) Extension and Publicity. What was formerly the Entomological 
Division became in 1914 the separate Entomological Branch of the De¬ 
partment of Agriculture. 

Only brief mention is possible of the more striking results already 
achieved, with some indication of the work now being carried on. In the 
field of General Agriculture, the importance of early sowing was demonstrat¬ 
ed by a series of experiments which lasted from 1890 to 1899. As the 
result of experiments on the branch Farms in the West, the practice of 
summer fallowing for the conservation of moisture and the destruction of ~ 
weeds is widely foHowed in the Prairie Provinces. Experiments contin¬ 
ued from 1893 to 1910, have shown over large areas in Canada the economic, 
advantage of applying fresh as compared with rotted farmyard manure. 
In the Cereal Division, notable work has been done in the production of. 
new varieties of grain, especially wheat possessing the qualities of pro¬ 
ductiveness, an early ripening habit and good baking strength. Varieties 
of wheat known as Preston, Stanley and Huron are all vigorous and pro¬ 
ductive, and ripen early; but the variety that has achieved the greatest 
success is the Marquis, which is equal to Red Fife i n baking qualities, ripens 
from 5 to 10 days earlier and is superior in productiveness. It is now 
rapidly superseding Red Fife throughout^ the Northwest, 

Experiments carried on over a series of years by the Field Hiishmdry 
Division, show the advisability of a rotation which includes a cereal crop, 
a hay crop (inclding clover) and a root crop. In the Division of Animal 
Husbandry, extensive breeding experiments are in progress. Important 
work has been done in the demonstration of effectively ventilated stables ; 
and cow barns. The Division of Horticulture carries out numerous experi¬ 
ments with apples, plums, cherries, grapes, small fruits and vegetables. 
Many varieties have in past years been tested, and promising seedlings 
for different latitudes have been recommended to growers. The object 
of the experiments with apples has been to obtain, by cross fertilisation 
and selection, new varieties that will stand the severe winters, also varieties 
of better keeping qualities. Experiments were begun in iqig to test the : 
possiMlity of growing root and vegetable seeds in Canada instead of im- 
porting them from abroad. So far as they have gone, the experiments have | 
jprov^d successful and are being continued- In the Division of Botany„ I 

[•ss]' " ' .' ^ ‘ ' I 
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investigations of the diseases of cultivated plants are carried on, and 
advice is given as to remedial measures wherever possible. Weeds are 
identified and methods of eradication recommended. Wild plants from 
all parts of Canada are. received for identification, and information is 
furnished as to whether they are edible, medicinal or poisonous. Tests 
are also m’ade as to the suitability of the climate of Canada for the grow1:h 
of various plants of economic importance, such as fibre plants (fiax, 
hemp), medicinal plants (opium-poppy, anise, etc.), oil-yielding plants 
(castor oil, soy bean), and miscellaneous plants (mustard, chicory, etc.). 
Much has been accomplished in Arbonculture not only by setting 
apart 65 acres at the'Central Experimental Farm for the testing of trees 
and shrubs from all parts of the world, but also by the encouragement given 
to tree-planting in the western provinces. 

The Division of Chemistry covers a large field, and the Dominion 
Chemist, who is also Assistant Director of the Farms, controls a staff of 
nine fully qualified chemists. Investigations have been conducted to 
determine the nutritive value of fodder plants by analyses at different 
stages of their gro-wth. Canadian grown cereals have been analysed to 
ascertain their quality and nutritive value, and the straw has also been 
examined to determine its value as fodder. Analyses have been made 


of soils from different parts of the Dominion. Investigations have been 
made into farmyard manures. Many experiments have been conducted 
to throw light on the faCctors affecting soil moisture, and means have been 
suggested whereby the desired conditions of moisture may, to a great 
extent, be obtained and controlled by cultural operations. The influence 
of environment on the composition of wheat has been studied since 1905, 
and the work has now been enlarged, through co-operation with the Do¬ 
minion Meteorological Service at Toronto, to secure a more comprehensive 
and detailed study of the relationship between weather conditions and 
crop growth. Analyses of sugar beets have been useful in demonstrat¬ 
ing the suitability of soil and climate at widely different points of the 
Dominion for the growth of roots of high sugar content and purity. Well 
waters from farm homesteads have been the subject of special studj"- 
Numerous analyses are made in conjunction with problems relating to 
the land, the crop and the animal which from time to time are submitted 
by farmers for solution. Analyses are also made of dye stuffs, preservatives, 
picMing solutions, etc., and systematic investigational work with commer¬ 
cial fertilizers is now being carried on. Owing to the scarcity of potash 
caused by the European war,'the preparation of a nitro-potassic fertiliser 
by the drying and grinding of seaweed was undertaken at a point on the 
coast of Nova Scotia. The fertilising value of the material so prepared 
is being tested in the field. 

The Poidtry Division undertakes experiments in the breeding, etc., 
of farm poultry. Demonstrations in poultry keeping are made, chiefiy 
for the purpose of proving locally that farm poultry rather than the 


poultry farm is profitable. , 4 

Experiments m the growth of tobacco are carried on by an 
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from France at Ottawa, assisted by local superintendents at the tobacco 
stations of St. Jacques VAchigan, and Farnham, Quebec and Harrow, 
Ontario. In 1912 a Division of Forage Plants was established under the 
direction of a scientific officer from the Plant Breeding Station at Sva 16 f 
in Sweden. The Division has for its object improvement in the quality 
and yield of grasses, clovers, alfalfas and other forage crops grown in Canada. 
An Economic Fibre Division was established at Ottawa early in 1916 to 
investigate the possibilities of the flax fibre industry in Canada. Hemp 
growing is also being tried. 

Illustration Stations were started in 1914 by the selection of small 
areas at different points in Saskatchewan and Alberta, the object being 
to show to farmers in the district selected the best cultural and crop me¬ 
thods. Early in 1915 the Illustration Station work inaugurated by the 
Commission of Conservation was taken over by the Experimental Farm 
Branch*. In 1915 a Division of Extension and Publicity of the same Branch 
was formed for the purpose of making the work of the Experimental Farms 
more widely known amongst the farmers of Canada. The Division issues 
every four months a publication entitled “ Seasonable Hints which 
gives timely notes and advice to help the farmer in his current work. 

Provincial Agricultural Experiments. — In Nova Scotia at the 
College of Agriculture, Truro, about 400 acres are devoted to general 
farming and gardening and to investigations {application of ground lime¬ 
stone; fertiliser experiments’; experiments with varieties of oats, wheat, 
barley, etc.; feeding experiments ; influence, of various stocks of the apple 
on the sdon; collection of cherries and plums; variety tests of strawberries; 
hill selection ot potatoes ; etc.); experiments are also conducted in the 
chemical, entomological and. botanical laboratories. 

In Quebec the Macdonald College, Ste. Anne de Bellevue, comprises 786 
acres divided as follows : — main farm, 584 acres ; cereal husbandry plots, 
75 acres; poultry department, 17 acres; orchards, 35 acres ; vegetable 
gardens, 25 acres ; recreation fields, 50 acres. Experiments are carried 
on in animsl husbandry, cereal husbandry, poultry, chemistry, bacte¬ 
riology, horticulture, biology and physics. The Oka Agricultural Insti¬ 
tute is one of the oldest experimental farms in Canada; a large number 
of dairy cattle are kept and experimental work is carried on with these 
and with swine, poultry and bees ; horticulture is practised largely; the 
growth of small fruits is a speciality and the vineyards are celebrated. 
The School of Agriculture, Ste- Anne de la Pocatiere, owns more than 
500 acres of land, where besides general cultivation a number of expe-* 
riments are also carried on. 

The Ontario Agricultural College and Experimental Farm, Guelph, 
were established in 1874 to train young farmers in the science and practice 
of agriculture and to conduct agricultural experiments for the benefit of 
the province. Research and experimental work is conducted in the de¬ 
partments of field husbandry, animal husbandry, horticulture, chemistry, 
daily, poultry, physics, bacteriology, entomology, botany and apiculture. 

In at the College of Agriculture, Winiiipeg> field husbandry 
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experimental work was inangurated in the spring cf 1915 and was divided 
into 3 divisions cereal crops; fora^ crops; soil and crop management. 

The College of Agriculture, Saskaton, Saskatchewan, has a farm of 
880 acres which is devoted to diversified agriculture ; investigations are 
being made to ascertain the carrying power of prairie lands under different 
crops for the production of meat and milk ; in grading up farm flocks 
from the common range ewes; cheap housing for sheep, swine and poultry; 
in silage production from crops other than maize, such as oats and peas, 
sweet clover, alfalfa ; another section has been set aside for investigations 
in tillage, crop production, crop improvements, variety tests and rotations; 
the effects of difierent artificial fertilisers wth farmyard manure are bemg 
tried ; garden and fruit crops, trees, shrubs and flowers are being intro¬ 
duced for the purpose of testing varieties and methods of management, 
under prairie conditions. 

A College of Agriculture has been established at the new University 
of Alberta, Bdmonton South, where at present over 100 acres of land are 
available for experimental work in cereals, grasses, clovers, hoed crops, 
small fruits, vegetables and flowers^ work is being started with soils and 
excellent foundation stock has been secured in pure-bred cattle, sheep 
and hogs. Experimental work at each ^)f the three provincial Schools 
of Agriculture at Paresholm, Olds and Vermilion has been carried out 
by the Alberta Department cf Agriculture since Cfetober. 1914. 

Finally experiments are being carried out by the hive stock and Horti¬ 
culture branches of the British Columbia Department of Agriculture ; the 
hive Stock branch is conducting one experimental plot of 13 acres, another 
of 10 acres, ii plots from 4 to 5 acres and 6 one-acre alfalfa plots ; work 
in drainage and the correcting of soil acidity is being carried out in one 
plot ; where plots are located in newly-settled districts, the work partakes 
largely of tests to determine the best crops and varieties for local conditions ; 
on other plots a rotation system suitable for the district represented is 
being established, and as far as possible the work is carried on in co-opera¬ 
tion with the local Farmers'Institutes, and where practicable the plots 
are used as a centre of good seed production; the horticiiltural branch 
too is operating vine demonstration and experimental orchards of five 
acre& each, which are planted and cared for under a co-operative arrange¬ 
ment by which the owner of the land and the Department share the expense, 
the agreement covering a five-year period, but in some cases further 
agreements are being made. 

At the University of British Columbia the experimental results 
obtained by the De;^artment of Agronomy during 1915-16 with all classes 
of field crops have ^oved of great value in determining the best methods 
of bringing heavily timbered uplands under cultivation; the allotments 
of land made to the Departments of Agronomy and Horticulture are 
being specially prepared for investigational work, and in Animal Husbandry 
special attention will be given to feed problems in connection with cattle, 
swine, sheep and poultry; over 35 000 specimens of the native flora of 
the province, representing nearly 800 species, have been transferred td tK 
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Botanical garden and constitute the most representative botanical col¬ 
lection of British Columbia. 


■ ^CROPS AND CULTIVATION. 

956 - Chemical Composition, from an Agricultural Point of View, of Rainwater Col¬ 
lected at Montevideo, Uruguay, from 1909 to 1912 — Schroeder, j.,in the Revista del 
htitwto Nacioml de Agronomia de Montevideo, Ser. II, No. i, pp. 29-48. Montevideo 
January’, 1918. 

In a previous report [Revista del InstiMo N. de Agronomia, Monte¬ 
video, 1910, No. 7, p. 123) the author published the results of his obser¬ 
vations on the carbonic acid* content of the air at Montevideo. These 
results showed that the amount of the gas present varies, greatly with the 
season and the direction of the wind. The average content is 2.98 volumes 
per 10000 volumes of air under normal conditions, at o^C and 760 min. 

The report under review gives a series of data relating to the amount 
of nitrogenous compounds, chlorides '(expressed as sodium chloride) and 
organic matter carried to the soil by rainwater during the period 1909-1912. 
The work done on the chemical composition of rainwater in all parts of the 
world is first reviewed rapidly, and the author then gives the results of 
his own observations, vftiich are summarised in tables. These observations, 
made at the Sayago experiment field at the Agricultural Institute of Mon¬ 
tevideo, lead to the following conclusions:— 

With a total precipitation of 1504 mm. per annum (in 1912), i acre 
of the Sayago experiment field received 6.88 lb. of combined nitrogen, 
of which 3,28 lb. was ammoniacal and 3.60 lb. nitrous and nitric. At the 
end of 24 months of observation (May to September, 1908; October^ 1911 
to February, 1913) the same area received 7.03 lb. of ammoniacal nitrogen 
and 6.09 lb. of nitric nitrogen, e., 12.23of nitrous and nitric nitrogen, 
or 6.10 lb. per acre annually. The nitrogen content of rainwater of 18 
tropical countries and of 96 temperate countries (50 observations) in given. 
A comparative examination shows that the figures obtained at Sayago 
are slightly higher than those for the tropical and temperate countries. 

The author was unable to prove that the seasons had any influence on 
the amount of nitrogen, which, moreover, he thinks only worth considering 
as a source of nitrogen for agriculture. The quantity of chlorides (expressed 
as sodium chloride) carried to the soil by rainwater is 73.60 lb. per acre. 
The chloride content of the rainwater seems to depend on the direction 
of the wind while the rain is falling- 
^ The amount of organic matter (calculated in milligrams of oxygen re¬ 
quired to burn it) was on an average 750 mgm. of oxygen per 1000 litres 
of rainwater. The evaporation residue of rain is, on an average 303 lb. 
per acre annually, of which 108 lb. disappear on burning and 195 lb. form 
a non-volatile residue. • 

In condurion the author points out that these figures refer to the* 
Montevideo district and not the interior of, the country. 
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The hygroscopic coefficient expresses the percentage of moisture con¬ 
tained in a soil which, in a dry condition, has been brought into a satur¬ 
ated atmosphere, kept at a constant temperature, and allowed to remain 
until approximate equilibrium with this atmosphere has been attained. 

It has a twofold significance, both serving as single-valued expression of 
the relative fineness of texture, and, in soil-moisture studies, permitting 
the approximate estimation of the maximum amount of water available 
for growth and for the maintenance of plant life — the difference between 
the total amount of water and the hygroscopic coefficient. 

The error is sometimes made of confusing Mitscherlich's ''Hygro- 
skopizitatwith the hygroscopic coefficient as above defined. The former 
is determined by allowing the exposed soils to come into equilibrium 
with an atmosphere in contact with a lo per cent sulphuric acid solution 
instead of with water, Mitschbrlisch holding that the determination by 
Hilgard's method gives results much too high on account of the conden¬ 
sation of moisture on the exposed samples. 

Hilgard's method was described by him (Report on the Methods of 
Physical and Chemical Soil Analysis, tl. S. Dept, of A^r., Division of 
Chemistry^ Bnllekn 38, 1893, pp. 60-82) as follows: — 

The fine earth is exposed to an atmosphere saturated with moisture 
for about twelve hours at the ordinary temperature (60^ F.) of the cellar 
in which the box should be kept. For this it is sifted in a layer of about 
I mm. thickness upon glazed paper, on a wooden table in a small water¬ 
tight covered box (12 by 9 by 8 inches) in which there is about an inch 
of water ; the interior sides and cover of the box should be lined with blott¬ 
ing paper, kept saturated with water, to insure the saturation of the air. 

After eight to twelve hours the earth is transferred as quickly as 
possible, in the cellar, to a weighed drying-tube and weighed. The tube 
is then placed in a paraffin bath, the temperature gradually raised to 2000 C. 
and kept there 20 to 30 minutes (rapidity of raising temperature depend¬ 
ing upon the amount of moisture in the soil), a current of dry air passing 
continually through the tube. It is then weighed again, and the loss in 
weight gives the hygroscopic moisture in saturated air. 

Some time later, to avoid the decomposition of the organic matter 
,of surface soils, Hilgard modified the method to the extent of using an 
air bath, raising the temperature to only iioo C, keeping the sample in 
for an hour, weighing, drying again, and continuing the process until a 
practically constant weight' was obtained. 

The authors have tested this method.by studying the following points: 

— rapid loss of hygroscopic moisture; suitability of trays of various ma¬ 
terials ; influence of time of exposure; effect of great fluctuations in the 
temperature of the room; effect of grinding; influence of size of.absoip- . 
tion boxes and the number of tables; concordance of determinations ; 

im'i 


957 - Some jJiotes on the Direct Determination of the Hygroscopic Coefficient. — 

Alway, F. J., Kliite, M. A.and McDole, G. R., in the Journal of A^ficultiml Research^ 
Vol. XI, No. .1, pp. ii7“i66 *{- Bibliography of 27 Publications. Washington, D. C., 
O^'tober 22, 1917. 
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in practice ; reliability of the method described by Hieoard; modification 
of method when sample contains gravel or pebbles ; they arrive at the 
following conclusions : — 

The amount of hygroscopic moisture absorbed increases with the rise 
of temperature. Drying of mineral soils at temperature of ioo<^ to iio^ C. 
does not appreciably , decrease their hygroscopicity. Intractable samples 
may be reduced in a steel mortar to pass a i mm. sieve without appreciably 
affecting their hygroscopicity. 

Twelve hour's exposure in the absorption boxes is suf&cient only when 
the soil layer is very shallow, in practice a longer interval is found more 
convenient, 20 to 24 hours proving very satisfactory. An exposure of more 
than 24 hours gives higher values only in the case of very fine textured soils. 

A soil containing the amount of moisture corresponding to its hygro¬ 
scopic coefficient loses water very rapidly when exposed to an ordinarily 
dry atmosphere, but in determining the hygroscopic coefficient the time 
necessary to transfer the soils from the absorption boxes to weighing bot¬ 
tles is so brief that the loss during the transfer is too small to appreciably 
affect the accuracy of the results. 

HmOARD's method for the determination of the hygroscopic coefficient 
carried out exactly as he describes it, gives reliable results. However, the 
loose sheets of glazed paper used are very inconvenient when many deter¬ 
minations are to be made and may be advantageously replaced by shal¬ 
low trays, either of aluminium or of copper. Trays of glass, graniteware, 
and vulcanized rubber give satisfactory results, but are less convenient, 
while those of tin plate or zinc, although satisfactory at first, soon corrode. 
Pasteboard trays lined with glazed paper give results much too low, unless 
the period of exposure be greatly prolonged, and even those of paraffined 
pasteboard lined with glazed paper give somewhat low results. Any con¬ 
siderable increase in the size of the absorption boxes over that recommended 
by HmOARD or the use of a larger number of exposed samples within the 
-boxes of the same size cause too low results, unless the time of exposure 
be greatly increased* 

95S - rae Relationship Between Absorption and Coagulation With Respect to the 

Mineral Colloids of the 'Soil. — dominicis, a. ub, in collaboration with chia.3jeri, f. 

* (Eaboxatorio di Chimica agraria della R. Scuola Snperiote di Agricultnra di Poilici), in 

Le Siazioni Agratie sperimentali itahane^ Vol. 4, Ft, 9-10, pp. 451-479. Modena, 1917, 

In two earlier papers {Rendiconii della Societd Chimica iialiana, Vol, V, 
p. 285,1913 ; Le Stazioni sfenmentali agrarie italiam, Vol, XbVIII, p. 525, 
1915 ; Annali di Chimica applicaia, Vol. IV, p. 284, 1915) the author gave 
the results of a series of investigations into the relationsifip (resulting from 
an objective examination of facts) between absorption and coagulation. 
The general plan of the investigation was to determine the relationship 
between that which is absorbed and that which is coagulated, considering 
that each time a saline solution acts on a colloidal solution the resulting 
coagulation always determines a lowering of the concentration of one of 
the electarolytic constituents of the dissolved salt. The constituent thus 
acted on is that wHch, by reason of its charge, acts on the coagulation in 
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such a way that, when it is not a question of colloids easily subject to reci¬ 
procal replacement (as certain zeolites and soil in general), the saline solution 
may become acid or alkaline, according to the circumstances/ In his pre¬ 
vious papers the author showed this relationship to exist. The present 
paper gives a further experimental contribution which aims at making more 
clear the principles derived from the interpretation of the results. The 
method adopted in the new investigations did not differ from that of the 
preceding ones and consisted of verifying whether the ratio between the mo¬ 
novalent alkaline metals (ammonium, potassium and sodium) also exists for 
the bivalent alkaline-earth metals (calcium, barium, strontium and magne¬ 
sium) — i) by a study of the relationship with regard to the concentration 
of the active electrolyte; 2) with regard to the duration of the action of 
this electrol3d:e; 3) with regard to the absorbing power of the different 
metals ; 4) with regard to the valency of these metals. The results, which 
agree with those of the previous investigations, conjEbrm the following 
general principles: 

1) There is a real and constant relation between absorption and coa¬ 
gulation. 

2) The action of the electrol3rtes determines a single process in the 
unstable hydrosols consisting of coagulation by absorption. When atoms 
and ions of opposite sign come into contact they attract each other reci¬ 
procally, causing the neutralisation of their respective* charges and the form¬ 
ation of insoluble absorption combinations. This causes a lowering of 
the concentration either in the colloidal solution or in the electrolyte 
solution. 

3) Considered separately, the two processes proceed in parallel, as 
the function of identical factors and in function one of the other, that is, 
they advance as the opposed signs of charge between the atoms and ions 
drop, and are seen to be connected by the relation of cause and effect. 

4) The existence of this relation is of great importance as regards 
the physical-chemical properties of the soil, which are always infitienced 
by it in ja mamrer advantageous to fertility. 

959 - Influence of Nitrates on Nitrogen-Assimilating Bacteria,— * Birrs, t. l. (Research 
Bacteriologist, Idaho Agricultural Experiment Station), in the Journal of Agricultufal 
Research, Vol. XII, No. 4, pp. 183-230 + 31 TablesBibliography oi 49 Publications. 
Washington, D, C., January 28, 1918. 

By far the greatest amount of work on the relation of nitrates to plant 
growth has been done in the realm of the higher plants. Very little atten¬ 
tion has been given to the effect of nitrates on the lower plants, especially 
bacteria. Because of the relation that exists betw^n higher plants and bac¬ 
teria the author considered it advisable to study the effect of nitrates on 
certain groups of soil bacteria;^ including not only their reproduction but 
also some of their physiological properties. The soil bacteria studied were 
especially those forms concerned with the fixation of atmospheric nitrogen. 
The work followed two lines of investigation: First, the influence of ni¬ 
trates on Azotobacter was determined. Here stedies were made on the 
effect of nitrates on the growth of the organism in soil and also the eff^t 

imM 
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of these salts on the nitrogen-fixing propert}^ of these bacteria. The ac¬ 
tion of Azotohacter on nitrates in solution, the relation of nitrates to pig¬ 
ment production and to the formation of volutin bodies (i) were studied. 
Second, the influence of nitrates on the growth of Bacillus ladicicola in 
soil was studied. The action of B. radicicola on nitrates in solution and 
the possible nitrogen-assimilating properties of the legume in the presence 
of nitrates were investigated. Also the influence of nitrates on gum pro¬ 
duction was determined. The latter part of the investigations included 
a study of the relation of nitrates to nodule formation on alfalfa. 

The results ’are ^summarised as follows : — 

1) Small quantities of potassium (10 to 100 mgm. in loo gm, of dry 
soil), sodium, and cakium (10 to 150 mgm. in rod gm. of dry soil) nitrates 
caused a great increase in the number of Azotobaotev in sterilised soil. 
Ammonium nitrate in the same quantities caused a less marked increase. 
Higher concentrations were not so favourable to the growth of the or¬ 
ganisms. 

2) Potassium and sodium nitrates in the concentrations studied 
(as much as 150 mgm. of NOgin 100 cc. of medium) caused an increase in 
the amount of nitrogen assimilated by Azotohacter on agar films. Calcium 
nitrate in the same amounts brought about a decrease in the amount of 
nitrogen fixed to a point even below that representing the amount as¬ 
similated in the absence of nitrates. In soil cultures nitrates of sodium 
and calcium caused an increase in total nitrogen, which was more marked 
in the unsterilised cultures than in those cultures sterilised and inoculated 
with a pure culture of Azotohacter. However, the increase in total nitrogen 
is not commensurate with the increase in the number of Azotohacter noted 
under the same conditions, 

3) Under aerobic conditions Azotohacter in liquid cultures reduced 
nitrate to nitrite, but not to ammonia. More atmospheric nitrogen w^as 
assimilated in the presence of nitrate than in the absence of this salt. 

4) Pigmentation occurred when potassium and sodium’ nitrates, and 
especially calcium nitrate, were used with Azotohacter, the colouration 
increasing with the concentration of the salt. This effect w^as more marked 
in Azotohacter strains which produce little or no pigment in the absence of 
nitrates. 

5) All three nitrates studied caused an increase in the number and 
size of volutin bodies in Azotohacter cells. Prom all appearances these 
salts also tended to hasten the development of these bodies. 

6) The number of Bacillus radicieda in sterilised soil was increased 
by the addition of smalj quantities (as much as 50 mgm. nitrate in 100 gm. 


(i) The presence of volutin bodies, or metachromatic grantiles'in Azotohacter has been 
sho’wn.by Bonazzi. These substances, according to Meyer, are reserve food materials other than 
fat droplets, glycogen, and similar substances reacting with iodine stain which occur in the 
cytoplasm of the cells of various bacteria. With Milion’s reagent they give no reaction. 
He beUeves that these bodies are composed of nucleic-acid compounds but aje not nuclear 
proteids. {Author}. 

i«fi 
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of dry soil) of potassium, sodium, ammonium, and calcium nitrates. This 
increase was not so marked a: in the 'Azotohacter cultures. S. fodickola 
appeared to be much more resistant to higher concentrations of nitrates 
than Azotobacter. 

7) B. raiicicola under aerobic conditions did not reduce nitrates in 
solution to nitrite, ammonia, or elemental nitrogen. The presence of 
nitrates did not materially influence the small amount of atmospheric ni¬ 
trogen fixed under these conditions. 

8) When grown on agar films, B. radicicola fixed a small amount of 
nitrogen, var5dng from 0.15 to 043 mgm. of nitrogen in 100 cc. of the 
medium. The addition of various amounts of potassium, sodium, and cal¬ 
cium nitrates increased to a s%ht extent the amount of nitrogen assimilated. 

9) In liquid cultures all three nitrates caused a large increase in the 
amount of gum obtained by precipitation with acetone. 

10) The presence of large amounts of potassium, sodium, and cal¬ 
cium nitrates proved detrimental to the formation of nodules on alfalfa. 
B. radicicola did not appear to lose its infecting power when grown on me¬ 
dia containing varying amounts of sodium and calcium nitrates. Alfalfa 
seedlings grown in the presence of large amounts of nitrate di 4 not produce 
nodules when inoculated with a viable culture of B. radicicola. Nitrates 
in soil cultures prevented the re-formation of nodules once removed and 
also caused a decrease in the number of nodules already present. 

95 o - New Copwlite Works in the United Kingdom,— The Board of Trade journal, Vol. c, 
No. 1118, p. 532. I/ondon, May, 2, 1918. 

The Financial Secretary to the British l&nistry of Munitions recently 
stated in the House of Commons that the initial expenditure by his 
Department on the new coprolite works — on plant, wages, buildings, 
and railways — was & 31279. The value of coprolites produced to date 
was negligible, but deliveries were anticipated to commence at the end 
of April at a rate which would shortly rise to 1200 tons per week, and 
that a total production of some 80 000 tons, of a value of approximately 
£280000 would be secured. 

961 - Effect of Sulphur on Different Crops and Solis (i). — shedd, 0. m. (Kentucky 
Agricultural Experiment Station),in the Journalof AgHcultural'Resear 4, 
pp. 91-103. Washington, D. C., October 12,1917. 

There has recently been some discussion as to the importance and sup¬ 
ply for plant growth of sulphur in its various compounds in soils and whe¬ 
ther or not it may be a limiting element in crop production. 

While it is one of the essential elements, the amounts found by the old 
method of ashing plants were so low in most cases that it was generally as* 
sumed there was an abundant supply of its compounds in soils for all crop 
requirements. More recently, however, it has been demonstrated by im¬ 
proved inethods of analysis that most plants contain much more sulphur 
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(r) See jR. 1911, Nos. 1145, 1397 ,3730 — 191^,^03.780,1279—1913, Nos. 234, 47 ®,^ 4 ^^ 
*— 19x4, No. 503 — 1915, Hos. 4, 69, 79®, 1280 ~ 1916, Nos. 150, 729- 
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than was formerly thought to be the case, owing to the fact that in many 
instances by the old method the bulk of the sulphur was lost on ashing the 
plant, and therefore was overlooked. The question then arose as to .whe¬ 
ther there is an ample supplement of-sulphur compounds in soils for crop 
needs and especially for the best growth of those which are now known to 
have a high sulphur content. 

Some investigators contend that, although some soils are low in sul¬ 
phur, lower in many cases than in phosphorus, this is compensated for by 
the amount brought down in the rainfall; and as a result it will never be a 
limiting element in crop production. There are others, however, who main¬ 
tain that the sulphur brought down in the rainfall will not equal the loss 
of this element in the drainage. To establish the point whether the applica¬ 
tion of sulphur compounds may be beneficial for the maximum production 
of crops high in sulphur when they are grown on soils that are low in this 
element, numerous experiments have been carried out. The results were 
in some cases decidedly beneficial, in others indifferent aud in still others 
injurious. In order to avoid the dij 0 B.culty arising from the use of the ele¬ 
ment to be tested in combination with others — which makes the results 
not easy of interpretation — the writer used flowers of sulphur mixed, at 
the rate of loo and 200 lb, per acre, with soil to which the necessary ferti¬ 
lising ingredients were added, together with calcium carbonate. Eight 
surface soils, taken to a depth of 6 ^3 in** each representing a distinct type 
in Kentucky and more or lessdmpoverished by cultivation were selected. 
Soybeans, clover, oats, alfalfa and wheat were grown in theV^^nhouse on 
these soils. , 

The results show that the sulphur increased the production of some 
crops, had no ef ect on others, and on some was injurious, depending on 
the crop and the soil on which it was grown. There was a preponderance of 
gains, however, from the sulphur application, but these were generally small. 

Analyses of some of the crops show that the sulphur increased the 
tot^ and sulphate-sulphur content of the plant, and the greater the appli¬ 
cation, the greater the increase. Where sulphur was applied to clover and 
alfalfa, the excess sulphur in those plants was in the form of sulphate, while 
in soybeans part of the excess was in another form. In the soybeans 
which showed an increased sulphur content, no corresponding' increased 
protein content was always found. In five instances out .of eight, how¬ 
ever, soybeans grown in soil where sulphur was added show an increase in 
the total weight of protein. 

It was found that, of the 16 varieties of field and garden seeds exam¬ 
ined—maize, bfeans,cowpeas, alfalfa, millet, oats, soybeans, wheat, hemp, 
timothy, rye, tobacco, peas, onions, bluegrass, clover — some, the to last 
contain sulphates while others, the first 6, do not, but that, on germinating', 
all except two maize and clover — form a greater or less amount of 
sulphate. The highest sulphate content obtained in the ungerminated 
was 0.048 %_ in clover, and-the increase due to germination varied 
from none, in maize, to 0.035 %>iu the onion. There was a slight loss in 
only, one sample, clover, 

'/■£»«} 
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962 - An Estimate of the Amoimt of Fertilisers Required for Food Production in Nor¬ 
way*— jof Dei ^’orske Lmidbmk, Year XNIV, No. 5, pp. 208-211. Christiania, 

1917* 

The Supplies Committee of the Norwegian Agriculturists’ League 
has estimated the amount of fertilisers required in Norway for agricultural 
purposes to assure the food supply of that country for 1918. 

In Norway 590 520 tons of grain are consumed annually; on adding 
the amount required for sowing the total annual amount is 659 414 tons. 
The £iimual production of grain is 344 312 tons, but it could be increased 
to 413 364 tons by raising the yield per acre from 13.5 to 16 cwt. There 
would thus be a deficit of 246 050 tons, which could be provided for (as¬ 
suming a yield of 16 cwt. per acre) by brining another 620 246 acres un¬ 
der cultivation to cereals, the area requiring a complete fertiliser. On the 
other hand, increasing the annual production by 69 052 tons would require 
enough fertiliser for 74 f33 acres over and above the area already under 
cereals, so that a complete fertiliser would be required fcr 308 887 + 74133 
= 383 020 acres. 

Assuming that the complete fertiliser would be made up, per acre, 
of 134 lb. calcium nitrate with 15 % of nitrogen, 178 lb. of 16 % super¬ 
phosphate and 89 lb. of potash salts containing 37 % of potash, the amount 
of fertiliser required to produce sufficient fcod to balance the production 
and consumption in Norw^ay would be: — 200 039 tons of nitrogenous 
manures calculated as 15 % calcium nitrate; 3 051 tons of phosphatic 
manures calculated as 16 % superphosphate; and 15 255 tons of potas¬ 
sium salts containing 37 % of potash. 

Normally there are 1294 866 acres of meadowland. If the area re¬ 
quired for cereals is subtracted from that figure, there will remain 988 440 
acres of meadowland. The fertiliser required per acre will be 178 lb. of 
nitrate^ 89 lb. of superphosphate, and 89 lb. of potash salts, which gives 
a total of 39 368 tons of ^calcium nitrate with 15 % nitrogen, 19 684 tons 
of phosphatic manures reckoned as 16 % superphosphate or basic slag, 
and 19 684 tons of 37 % potash saltsi 

To this estimate of the fertiliser requirements for 1918 must be 
added the average consumption of previous years, which, according to 
the statistics consists of 8 858 tons of 15 % calcium nitrate, 41336 tons 
of 16 % superphosphate or basic slag and 6 988 tons of 37 % potash salts. 

Summing these figures the total fertilisers required in Norway to pro¬ 
vide for food production is 70 862 tons of 15 % calcium nitrate, 91531 
tons of 16 % superphosphate, and 41 336 tons of 37 % potash salts. 


963 - Plants Tolerating Salt, — FeN 25 I, E. O., in the BoUeiUno Mia i?. Sooieid Toscana 
M Qn%coUma,Yt^x XEUI, Nos. 5-6, pp. 37-39. Florence, 1918. 

Sait soil and bracHsh water are found in South Italy and in all the 
larger Italian islands along the coast of Tripoli, Eritrea and Somalia. So 
that these soils may be cultivated the author publishes the following list 
compiled partly from investigations recently made in Algeria by M. J, Brt- 
CHET and partly from his own experiments : — 
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i). •— Plants which do well in soils free from chlorides 

EVEN IE THEY ARE IMPREGNATED WITH WATER CONTAINING MORE THAN 

1.5 % OF SALT (sodium CHLORIDE). ^ 

а) Agricultural and industrial plants. — Cotton,. 
Medicago arhorea, maize, sorghum [Sorghum spp.,), tobacco. 

б ) Vegetables, etc. — Sorrel, garlic, beet, white beet, arti¬ 
choke, cardoon, carrot, various kinds of cabbage, chicory, onion, water 
melon, bean, various kinds of lettuce, aubergine, capsicum, pea, tomato, 
leek. 

c) Fruit trees. — Apricot from seed or ungrafted, quince id,, 
almond id,, apple id,, olive, pear ungrafted, plum id., vines of different 
varieties. 

d) Flowering and ornamental plants. — Achyranthes, 
Ageratum, amaranth of different varieties. Antirrhinum, Coreopsis, Dahlia, 
Datura of different varieties, Escholzia, marigold {Calendula), Gaillardia, 
Gazania, Geranium and Pelargonium of different varieties, Iris of differ¬ 
ent varieties, sunflower. Mirabilis, Lippia repens, camomile [Anfhemis), 
Mesenbr^" aceae of different varieties, poppies id., Petunia id,, stock id., 
Zinnia id 

e) Flowering and shade trees. —[Laurus nobilis), 
bitter orange, Acacia eburnea (= A, horrida), Buddleia madagasca- 
fiensis, Casuarina of different varieties, Oestrum elegans and other specie»s, 
Duranta Plumieri, Muehlenbeckia platyclada, Robinia Pseudoaoacia, Schi- 
nits Molle, S. terebinihifoUus, 

II . —Plants capable of growing and doing welt, in soils 

CONTAINING NOT MORE THAN 5 % OF CHLORIDES, EVEN IF IMPREGNATED 
WITH WATER CONTAINING NOT MORE THAN 3 % OF CHLORIDES. — Aberia 
caffra, Acacia cyanophylla, A. cyclopis, A. Farnesiana and other species, 
Ailanthus glandulosa, locust tree, [Ceratonia siliqua), Caesalpinia Gilliesi, 
Cupressus funebris, C. macrocarpa, Eucalyptus coi^uta, E. robusta and other 
species, Pittosporum Tobira and ^ther species, Pistacia atlantica, P, Len- 
tiscus, P. Terebinthus, Parkinsoma, Phillyrea, Pinus halepensis, Punica 
Granatum, 

III. — Plants capable of living and doing well in soil con¬ 
taining UP TO 5 % OF CHLORIDES, EVEN IF IMPREGNATED WITH WATER 
CONTAINING THE SAME PROPORTION OF CHLORIDES. — Agme americana and 
many other species, Artemisia arborescens and other species, Atriptex 
Salimus, A, lentiformis and other species, Bupleurum fructicosum, Grith- 
mum maritimum, Juniperus macrocarpa, J. phoenicea, Melaleuca hyperi- 
cifolia and other species, Myoporum laetium, id., different varieties of 
rose bay, OpunUa Ficus--indica and other species, Phoenix canariensis, Ph. 
dactylifara, Pircunia dioica. Pinus Pinaster, P. Pinea, Sabal Palmetta 
and other species, Washingtonia fiUfera and other species. 

As is seen, the plants of the first group tolerate moderate quantities 
of salt, those of the second tolerate it in fairly large quantities, and those 
of the third in v^ry large quantities. 
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964 - A Physical and Chemical Study of the Kafir Kernel, in the United States (i). 

— Bedweu:., G, I/., in the U.S. Department of Agriculture^ Bull£iin No. 634, pp. 5 -f i 
Fig. Washington, April 4, 1918. 

The grain of non-saccharine sorghums have hitherto been used 
almost exclusively for cattle feeding, but now they are used in ever- 
increasing quantities as a human food and for the preparation of starch and 
alcohol. For this reason the Bureau of Chemistry of the U. S. Department 
of Agriculture made a physical and chemical study of kafir kernels, 
using Dawn Kafir (Dwarf Blackhull) C. I. 340. The tegument of this 
variety is thin, and the endosperm horny without and starchy within. 
It is broadly ellipsoid and somewhat flattened on the inner surfce. Ima¬ 
gining the kernel to lie on a flat surface, the' vertical diameter was called 
the thickness, the shorter horizontal diameter the width, and the long 
diameter the length. The averages *oi 50 measurements were : — thick¬ 
ness : — maximum 2.74 mm., minimum 2.16 mm., average 2.46 mm. ; 
width : — maximum 3.71 mm., minimum 2.95 mm., average 3.33 mm. ; 
length: — maximum 4.57 mm., minimum 3.07 mm,, average 3.90 mm.; 
weight of 1000 kernels 23.5 gm., — Average volume of i kernel, 16.78 mm®. 
The grain is composed of 6.1 % by weight of bran, 10 % of germ, 83.9 % 
of endosperm, 35 % of which is starchy, the rest horny. The endosperm 
is surrounded by a very friable, more or less granular layer, very rich in 
colouring matter, and soluble in ether and chloroform; it contains no tan¬ 
nin. The distribution of various components of the different parts of 
the grain, expressed in percentages of the total quantity of each component 
(the germ, bran and endosperm respectively) in the whole grain is as fol¬ 
lows : — 

Ash, 77.9, 7.2, 14.9; ether extract, 75.2, 9.9, 14.9; crude protein, 
(N X 6.25), 15.5. 2.3, 82.2 ; crude fibre, 19.1, 49.7, 31.2 ; nitrogen-free 
extract, 4.1, 5.5, 90.4. 

The corresponding parts of kafir and maize kernels resemble each other 
in composition and appearance; it may, therefore, be assumed that kafir 
could be used as a substitute for maize. 

965 - Two New Vegetable Globulins: — Stizolobin and the Globulin of Buckwheat. 

— I. Johns, C. O. and Finks, A, J. (Bturean of Chemistry, TJ, S. Department of Agri¬ 
culture), Stizolobin, the Globulin of the Chinese Velvet Bean, mvemn,m The 

Journal of Biological Chemistry, Vol. XXXIV, No. 2, pp. 429-438 -f 13 Tables -f- Biblio¬ 
graphy of 4 Publications. — 11 . Johns, C.O. and Cbbrnopf,D.K ,The Globulin of Buck¬ 
wheat, Fagopyrum esculentum, 439-445 -j- b Tables. Baltimore, May, 191S. 

Chinese Velvet Beans {Stizolobtum niveum) are being grown in ever 
increasing quantities in the United .States, and, in 1917, covered an area of 
more than five million acres in the South, an increase of over 100 % of the 
area cultivated the preceding year. They are used especially as a cattle 
food, and contain 26.43 % of protein (N X 6.25). By extraction with a 
sodium chloride solution, and separation by dialysis or precipitation with, 
ammonium sulphate, the authors obtained a globulin which they called 

(i) See also R., April. 1918, No. 444 - {FA.) 
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“ stizolobin The amiho-acid content of this globulin determined by- 
VAN Slyke's method was -.— Cystine, 1.20 ; arginine, 6.72 ; histidine, 2.65 ; 
lysine, 8.27. The lysine content is very high. Stizolobin also contains 
tr37ptophane. Analyses of various samples of this globulin by the method 
mentioned above gave the following percentages:— Carbon, 53-03 %: 
hydrogen, 7.05; nitrogen, 16.331 sulphur, 0.56; oxygen (by difference), 
22.94%. 

II. — By the method already described (extraction -with a solution of 
sodium chloride, etc.) the authors isolated from buclOTheat flour {Fagopy- 
rum esculentum) a globulin containing basic amino-aciSs in the proportions 
given below according to Van Slyke’s method Arginine, 12.97 % ; 
histidine, 0.59 % ; lysine, 7.90 % ; cystine, 1.00 %. Tihe stizolobin this 
globulin is remarkable for its high lysine content, and also contains trypto¬ 
phane. Several analyses gave the ioUo-wing average percentages for the 
various constituents of the globulin:— Carbon, 51.69; hydrogen, 6.90; 
nitrogen, 17.44: sulphur, 1.16; oxygen (by difference), 22.81. 

966 - The High Calcium Content of Some Cucuihitaeeous Vines. — Wilkins, L. k., 

in New Jersey AgriouUwtal Experiment Station Bulletin 3 io,pp. 20 -f Bibliography of 50 
Publications. New Brunswick, N. J., April 16, 1917, 

In this bulletin data are presented concerning the calcium content 
of the vines and fruits of some of the cucurbitaceae : namely, pumpkins, 
preserving citrons, squashes, cucumbers, and cantaloupes. ‘The percent¬ 
ages of H, P^Os, KgO, and MgO for these cucurbitaceae are also recorded. 
Furthermore, the crop 3delds and the removal of plant-food on an acre 
basis are reported. 

The vines were found to have a very high content of calcium, higher 
than has usually been reported or was believed to exist in most plants. 
In nearly every instance the mature vines contained calcium at the rate 
of over 5 % of CaO, rising to as much as 8,75 % in one instance. 

The amount of calcium in the vines varied at different stages of growth. 
The tendency was towards an increasing percentage from the early to the 
later stages of development. In no instance was it less than 3 % of CaO 
at the first stage taken, nor did* it often fall below 6 % at the last stage. 

The calcium content of the cucubirtaceous fruits was low. In fact, 
in no instance did it reach as tugh as i %. The seeds of the fruits were 
still lower in calcium, averaging less than 0.25 % of CaO, ^ 

In a comparison with the content of N, MgO, the 

percentage of CaO was almost invariably higher than that of any of these 
materials in the case of the vines. With the Jruits the CaO percentage was 
in every instance lower than the percentage of N and K^O, and frequently 
lower than PgO^, but usually higher than the MgO percentage. 

The fact of an increase, as the plants approach maturity, of the CaO 
content in the vines attended by a low percentage of CaO in the fruits, 
when associated with the fact of a decrease, as the plants approach maturity, 
of the N, PgOg, and KlgO content in the vines attended by a relatively 
high percentage of the same in the fruits, would suggest that a relation 
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exists between calcium and one or all of these substances in the life pro¬ 
cesses of the above cucurbitaceace. 

On an acre basis the weight in pounds of the CaO content of the ^dnes 
was found to be much greater, as a rule, than that of the !iSr, P2O5, KgO, or 
MgO content. The largest amount of CaO was 165.95 lb. in the case of 
the Yellow Crookneck squash. The largest quantity of any of the other 
substances was 70.93 lb. for KgO, likewise for the Yellow Crookneck 
squash. 

With the fruits the weight in pounds on an acre basis showed the 
CaO content to be low — exhibiting a tendency toward the reverse of 
the results obtained with the vines. The largest amount of CaO was 
10.06 lb. for the preserving citron fruits. The highest for the other substan¬ 
ces was 62.17 lb. of KgO for the cantaloupes. 

Taking the entire crops, vines and fruits together, on an acre basis, 
the content in pounds was found in the majority of cases to be greater for 
the CaO than for any one of the other substances N, P2O5, ZgO, or MgO. 

967 - Inulin in the Sunflower-Jerusalem Artichoke Graft (i).— Colin, h. and thovard 
Eiolle, Y., in Comptes rendus des Siances de VAcademie des Sciences, Vol. CI<Vi, No. 21, 
pp. 856-858. Paris, May 27, 1918. 

By grafting reciprocally Jerusalem artichoke [Hdianthus tuberosus) 
and sunflower (H. annuus) and then analysing the stems above and below 
the incision, it was found that at whatever level the scion is inserted in the 
stem and whether the graft be sunflower on Jerusalem artichoke or Jeru¬ 
salem artichoke on sunflower, there is always, on both sides of the incision, 
a discontinuity in the polarimetric sign of the soluble carbohydrates in the 
sdon and the stock. The resulting rotatory power is always positive in the 
sunflower and negative in the Jerusalem artichoke. Inulin is never found 
in the sunflower. It would, therefore, seem that:— 

t) The inulin of the Jerusalem artichoke..never enters the sunflower 
used as stock, or, at least, is very rapidly transformed ; 

3) Jerusalem artichoke on which is grafted a sunflower scion still 
forms inulin, not only in the tubers, but throughout the stem, at the ex¬ 
pense of the dextrorotary sugars which it derives from the scion, 

968 - Reactions of the Phosphorus of the Thickened Root of the Flat Turnip. — hart- 
well, B, I/, , Hammet, P. S. and Wessels, P. H. (Agricultural Experiment Station of the 
RhodelslandStateCollege),inthe 7 ow’wtflo/. 4 gnc«^iwflf/i?es^ifrcli,Vol.XI,No. 8, pp. 359- 
370, Bibliography of ii Publications. Washington, B. C., November 19, 1917. 

In earlier publications of the. Rhode Island Agricultural Experiment 
Station {Bulletin 154; xSth Annual Report 1904-1905, pp. 253-285) it was 
shown that the percentage of total phosphorus in flat-turnip roots {Brassica 
rapa) grown in diflerent soils generally varied in the same direction as the 
variation in the amount of phosphorus which was available to the 
plant. 

In this paper is recorded the work undertaken with the object of ascer- 


(i) See R., April., 1918, No. 399. {Ed.) : ; ' 
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taining whether the amotint of any portion of the phosphorus of the tur^ 
nip root is correlated more nearly than the total phosphorus with the rela¬ 
tive amount available in soils. 

Preliminary indications were derived from the successive extraction 
of dried turnips with ether, alcohol, and 0.2 per cent hydrocliloric acid; 
but, since it was next found that larger amounts of phosphorus could be 
extracted from fresh than from dried turnips, all subsequent observations 
were made on fresh turnips. 

Coincident with the introduction of phosphorus into a nutrient solu¬ 
tion in which turnips were growing, the appearance of “ inorganic''phos¬ 
phorus and the disappearance of starch were traced microscopically in the 
different tissues; whereas upon withholding phosphorus the disappearance of 
inorganic phosphorus and the appearance of starch were similarly observed. 
About four-fifths of the total phosphorus of fresh turnips was extract¬ 
ed with water. When the latter was acidulated, somewhat less was se¬ 
cured because of partial precipitation. 

Only a small per cent of the extracted phosphorus failed to pass 
through dialyzers. Different precipitants of inorganic phosphorus were 
tested as to their ability to recover phosphate added in a standard solution 
to the dialyzates. The phosphorus in the precipitate formed by adding 
acetic acid to turnip juice was not in phospho-protein compounds. There 
was no phytin in the juice. The presence of a.phosphatase was not shown. 

Although the proportion of inorganic to total phosphorus in turnips 
was frequently made larger by phosphatic applications to the soil in which 
they were grown, this was not always shown to be the case by such methods 
as were used. 

In most instances the phosphorus in the juice was so largely inorganic 
and constituted so large a proportion of the total that the determination 
of the latter seemed about as useful as of any portion for furnishing indica¬ 
tions regarding the relative amount of soil phosphorus at the disposal ofi:he 
turnip. 

969 - Injurious Action of Magnesium Carbonate on Plants. — coupm, h., in Compus 

rendus des Stances deVAcademie des ScienccSf Vol. CI/XVI, No. 24, pp. 1006-1008. Farits, 
June 17, 1918. 

On account of its insolubility in water, magnesium carbonate, so 
common in the soil, is generally considered incapable of any injurious ac¬ 
tion on plants, and, consequently, of having any influence on the life of plants 
and on their geographical distribution. Nevertheless, this salt dissolves 
in small quantities in water containing carbonic acid, as occurs near roots 
which give off carbonic gas during respiration. In order to investigate 
the effect of the carbonate thus dissolved the author carried out various 
germination tests, some in fresh water, some in the same water containing 
an excess of magnesium carbonate, ^era few days in the same environ* 
ment — darkness and a constant temperature of -—the results were 

compared. 

Apart from a few exceptional cases {e, g. that of stone pine) magnesium 
carbonate was decidedly injurious to plants but in amanner and to a degree 
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wMcli varied according to the species. This noxiousness, manifested it¬ 
self ; — i) by decreased length of the main rool; 2) by a considerable re¬ 
duction of the number and size of the rootlets ; 3) by black or brown colour 
of the roots and rootlets ; 4) by redifction of the absorbent hairs (when, 
as is rather exceptional, they form in an aqueous environment); 5) by 
shorter aerial parts (except in the case of common cress). In no case did 
magnesium carbonate appear to have any useful efiect, at least under the 
conditions of the experiment. 

970 - Absorption of Nutrients as Affected by the Number of Roots Supplied with the 
Nutrient. — Gile, P. L* and Carrero, J. O. (Porto Rico Agricultural Experiment 
Station), in Journvlof Agnmiliurdl Research, Vol. IX, No. 3, pp. 73-95 4 - 22 Tables -f 
3 Figs., -f Bibliography of 13 Publications. Washington, D. C., April 16, 1917. 

In the course of several, investigations on the mineral nutrition of rice 
(Oryza sativa) it became necessary to know whether the plant could absorb 
an optimum amount of the mineral element which was supplied to only 
part of the roots if all the other essential elements were supplied to all the 
roots. At first thought it would seem that the plant could absorb sufficient 
of the element supplied to only part of its roots if sufficient selection could 
*be exercised in the absorption of the difierent nutrients by individual roots. 
So far as known, no quantitative study has been made of this point; and 
the tests reported in the article under review were carried out for this reason. 
The present work does not deal with the efiect of the medium on selective 
absorption by roots, but with the efiect of localization of the supply. 

The absorption of nitrogen by rice and maize and of phosphorus, po¬ 
tassium, and iron by rice was tested in water cultures, one-half the roots 
being maintained in a nutrient solution lacking one of these elements. Tests 
were also made, varying the portion of roots in the complete and incom¬ 
plete solutions. 

The results show that, under the conditions described, the plant does 
not absorb a maximum amount of the element, and the fewer the roots 
supplied with the element, the smaller the total amount absorbed. This 
applies when the total amount of the element supplied is equal to or in 
excess of the needs of the plant. A curve was plotted showing approm- 
mately what portion of the maximum absorption can be expected with any 
fraction of the roots supplied with the element. With nitrogen and phos¬ 
phorus the total amount absorbed by plants with half their roots in the 
complete solution was 0.76 of that absorbed by plants with all their roots 
in the complete solution. The similar figure for potassium or iron was 
0.66. Increasing the concentration of the element in question in the com¬ 
plete solution did not appreciably alter the results. 

The amount of tbe element absorbed per gram of roots increased 
greatly as the number of roots in the complete solution was diminished. 
The results are explained on the basis of the rate of utilisation and transfer- 
•ence of the elements in the plant. Attention is called to the bearing of 
these results on the method of applying fertilisers. The results obtained 
agree with 3 !iIitscherlich's formulation of the law of minimum. 
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971 - The Forioation of Nitrites from Nitrates in Aqueous Solution by the Action of 

Sunlight, and! the Assimilation of the Nitrites by Green Leaves in Sunlight. - 

Moore, B.,m the Pfocsedin^s of the Royu>l Society^ Biological Sctences, Series B, Vol. 90, 

No. B 637, pp. 158-167 + BiDliography of 8 Piihlicalions. London, June i, 1918. 

The thermo-chemical studies of Fadre, Thomsen and Berthelot 
have 'shown that the reactions during the formation of different oxides of 
nitrogen are endothermic. This is also true of the reaction during the for¬ 
mation of nitrites from nitrates, which can only occur by the transformation 
of other forms of energy (such as that of light) into chemical energy. The 
author's studies showed that dilute solutions of nitrates exposed either to 
the sun or to rays from a source of light rich in light-energy of short wave¬ 
length, are transformed into nitrites. This is a case of endothermic photo¬ 
chemical reaction similar to that concerned in the synthesis of starch in 
the presence of chlorophyll and sunlight. If a layer of glass is interposed 
between the source of light and the solution of nitrates, transformation is 
greatly retarded. This shows that the most active rays are those of short 
length (ultra-violet). When green leaves are immersed in a solution of 
nitrates comparatively little nitrite accumulates, the green leaves having 
the capacity in the sunlight of rapidly absorbing the nitrites thus formed. 
The author concludes that the nitrates of the soil assimilated by the plant 
are transformed into nitrites in the presence of sunlight, and that the last 
phases of the synthesis of nitrogenous compounds take place within the 
green leaf under the action of this light. 

The presence of nitrites and nitrates in atmospheric air cannot be at¬ 
tributed, as many workers have thought, to the action of electrical dischar¬ 
ges during storms, because it has never been possible to find any real rela¬ 
tion between the nitrate and nitrite concentration of atmospheric air and 
rainwater on one hand, and frequency of storms on the other. The author 
observed that freshly-collected rainwater contained as much nitrite (about 
0.5 part per million) as rain caught during a thunderstorm. Ieosvay 
showed that dew also contains nitrites. The formation of nitrates and ni¬ 
trites must, therefore, depend on a more constant and evenly distributed 
factor, such as sunlight, rather than on fortuitous electrical discharges. 
Rainwater collected for a considerable time-contains no nitrites as they have 
all been oxidised to nitrates, but if it is exposed to strong sunlight or 
ultraviolet rays nitrites are ^ain obtained. 

The nitrites of rainwater and dew are one of the principal sources of 
nitrogen for plants when the soil has not been enriched with nitrogenous 
fertilisers. The author, therefore, points out the great importance of the 
action of sunlight in supplying these compounds so essential to the formation 
of organic matter. ’ 

973 - 0!iolsBo!Mit3riaif0r Isolating Infioresoenees in Selection Work. — Erxiwirxh, 

C.jiu Zeits^chfifi fur Pflannenzuchtj Vbl. V, Pt, 4, pp. 391-395. Berlin, 1917. 

The nature of the covers used to isolate the infloresfcences is not 
■without influence on the fructification because a certain amount of light 
may be necessary for the normal development of the seed, specially at 
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the beginning of setting, as was observed by Scholz for the poppy and 
Lubimenko for the pea and wheat. 

The author made similar observations for: — Triticiim satimmi 
(winter and spring wheats); Eorde^iin disticJiQ'n erecpum and H. Ustichon 
nutan^, Pisum arvense and P. satmtm, Phaseolus vulgaris, Papaver som- 
niferum, Arrhenatherum elatius. During his investigations he used covers 
of various strength, from parchment bags, which ailow the light to pass 
fairly well, to small wooden boxes Hned with black paper used for wrapp¬ 
ing up photographic plates. In this last case ho seed formed while with 
the less stiiff and opaque covers the number of seeds formed decreased. 
On the other hand, the amount of light absolutely necessar}^ is not the same 
for all plants, but varies from one species to another, as is shown by 
the Table :.— 



Black paper bag 

Parchment bag 

1 No cover 

! . ... ... 


Number 

Number 

Number 

Number 

Number 

Number 


of in- 

of 

of in- 

of 

of in- 

of 


florescences 

seed formed 

dorescences 

seed formed 

florescences 

seed formed 

Ptsum arvense 

5 flowers 

0 

5 fl'Avers 

8 

5 hAvexL 

14 

B arlej* Nol 2 A Imperial 

5 ears 

55 

5 e^rs 

; 94 

5 ears 

II2 

Wheat 104 Cxiewener j 

5 '' 

SS 

5 “ 

129 

5 « 

196 


The covers used to isolate inflorescences must, therefore, be fairly 
transparent as the^ absence of seeds formed is often attributable to 
insufiicient light rather than phenomena of self-sterility. 

973 - The Selection of Barley in Algeria* — Nicolas, G., in Travaux du Laboratoire de Botor 
mque d& VUnivetsUe d'Alger, pp. 1-29 -{- 5 Plates. Algiers, 1918. 

In 1911 the author began a series of experiments with the intention 
of improving barley in Algeria. He dealt with:— i) the importation of 
foreign varieties with well known, stable characters and already selected ; 
2) reciprocal crosses between Algerian barley, or between Algerian and ex¬ 
otic barleys, in order to fix in a single type any desirable parental characters 
while eliminating any undesirable ones. Unfortunately the war has in¬ 
terrupted the work, which was already’' considerably advanced, as will 
be seen from this article. 

Selection oe native barley. — In order to ascertain the degree 
of purity of the samjf)les (100 ears), the well known polygons of vanaiion 
were worked out, considering the most important characters. In this 
way may be chosen the density or compactness of the ears, using the for¬ 
mula D = 10 , where I is the length of the rachis in centimetres, a the 

number of grains in 2-rowed barley and ?^^^ in 6-rowed barleys. 

Thus in an ear of 2 -rowed barley having 52 grains and a rachis 13 cm. 
long, the compactness will be = 40. If, for 100 ears of a given 

variety, the following series of values is found :— * ^ 


3 
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Compactness . 30 3 i 32 33 34 35 3 ^ 37 

‘ Coryesponding numbsf of ears. o 9 22 34 21 ii 3 o 

the average compactness of this variety is 33. If these values are represent* 
ed graphically, taking those for compactness as abscissae and those for the 
corresponding nnmber of ears (frequency) as ordonates, the foly^n of 
variaHon is obtained, the summit of which is unique in this case and cor- 
responds to the cornpactness 33. The^existance of a single summit shows 
that the material has a high degree of purity. 

If, on the contrary, the following values are found:— 

Compactness . 28 3 $ ^ 30 31 32 33 34 35 

Corresponding number of ears . 5 15 13 S 5 20 8 ifi ,3 

the polygon has 3 distinct summits, an evident sign that the barley under 
question is a very impure mixture of different varieties. 

With the help of this method of analysis, the author has examined a 
very large number of samples from various localities in Algeiia, and he 
has studied their behaviour during the period I9II-I4. He thus found 
that most Algerian barleys are heterogenous mixtures of various forms, 
from which valuable material could be obtained by selection. 

Only 2 barleys, No. 13 and No. 20, remained pure during the whole 
period of the experiments. The first came from Mechtas, near Boghni, 
at an altitude of i 594 ft.; the author has selected two initial varieties 
— S and P — from it; the latter {Hordeus hexadickon pMidum p) 
remained pure up to 1914, as is shown by the values 

Compactness . 26 ' 27 28 ' 30 31 32 33 34 

Corresponding number of ears. 3 10 i8*S8 20 12 5 3 i 

Importation or foreign barleys.,— The Swedish (Svalof) varie¬ 
ties Svauhals, Primus, Hannchen, Chevalier and Prinzess have been test¬ 
ed. The last one gave the best results, especially in fresh clay soils. 
Thus, at Adelia, it produced 13.54 cwt. per acre from 1911-13. The only 
defect noticed is a slight degeneration in the quality of the grain; whilst 
Prinzess barley gives 79,18% of dry extract in Sweden and central France, 
at Adelia (according to M. Petit, Director of the School of Brewing at 
Nancy) the content falls to 72.69 %, but always remaining 2 % higher 
than that of the native Algerian barleys. 

CoNCLXJsroKS. * — i) The native Algeria barleys represent a mix¬ 
ture of various forms, so that individual selection cannot fail to give 
positive results. 

2) The exotic varieties selected can be introduced into Algeria with 
the possibility of success, as is shown by the results obtained with Prin¬ 
zess barley, produced and selected in Sweden, under very different condi¬ 
tions to those in Algeria. 

3) The author proposes to extend and continue his work by making 
a series of crosses; the use of acclimatised foreign varieties and of native 
types will provide excellent material for the progressive improvement of 
a cereal, so important to Algeria and the surrounding districts, * 
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974 ~ Selection of Rice in the Philippines. — i. gutiehrez , u. e., in The puufinne 
AgricuUunst and Forester, Vol. VI, No. 5-6, pp. 135-152 4 - 3 Figs. Eos Banos, Jannaiy- 
Pebruary, 1918. — II. Goco, A. A., Ibid, pp. 154-167. 

The recent work by Jacobson on rice and by Mendiola on maize 
may be said to be the only contributions to selection work in the Phihppines 
where the many forms and the lack of uniformity in the types of the cul¬ 
tivated plants offer the breeder abundant material and the possibility 
of obtaining good results simply by individud selection without the more 
complicated work of hybridisation. The authors' attempts to improve 
the native rices by individual selection have met with such success that 
great hopes are entertained for the future. 

I. — Toweand rices. — Four Ilocano or bearded rices were stu¬ 
died, namely, 5893 Ganadc, 5894 Iray, 5 895 Binalayan and 5896 De- 
quet a Bolilising, as well as two Tagalog or smooth varieties, 5 892 Binang- 
bang and 5 891 Binicol. Shortly before harvest about 100 samples cf 
each variety were collected, and the seeds of each plant sown separately 
in rows which numbered 177. In a series of tables are given the 
analytical results obtained for the descendants — grain yield, quality of 
grain, number and length of culms, duration of the vegetative period, 
degree of uniformity. With few exceptions the grain yield of the selected 
varieties was much superior to that of the original varieties, there being a 
difference of as much as 100 % in some cases. There was a tendency to 
correlation between the productivity, degree of uniformity of the lines 
and tillering. 

In rice, which is essentially self-fertilising, natural hybridation is 
rare, so that it is interesting to note some cases in which this phenomenon 
occurred. During his selection work the author found a plant, 5892-0808 
Binangbang with seed of varying red colour. The plant was a hetero¬ 
zygote, as was shown by an examination of {13 plants with white 
seed, 5 with light red, and 12 with red seed), derived probably from a 
natural cross between two varieties of Binangbang rice, one with white 
seed and one with' red seed. 

IT. — Upeand rice. — The varieties selected were Kinandang 
Pula, Pinursigue, Inintiw, Kinamaleg, Kinagaykay, GuluyangPula. The 
results obtained were: — i) with simple mass selection the yield was raised 
from 20.20 cwt. of paddy per acre to 23.62 cwt., even without fertilisers ; 
2) the descendants of the parents of the same variety differ greatly in pro¬ 
ductivity, tillering, length of culms, etc., thus allowing individual se¬ 
lection to be carried out successfully; 3) by selecting No. 22 of the Pi¬ 
nursigue variety a yield of 51.32 cwt. of paddy per acre was obtained. 

975 - Apparent mutations of Colour in the Beetroot Due to the Meet of Vicuhty^ in 

Sweden.BiROEa, K. (deed Selection Station of WeibnUs^olm, Eandskrona, Sw^eden), 

in the ZeiUchrift fur PfianzenzucMung, Vol, V, Part 4 > PP- 357 - 372 . Berlin, 1917, 

The multiple variations of colour and form repeatedly observed in 
* beets of the same pure line have not yet been satisfactorily explained. 
According to the author's latest researches these phenomena are simply, 
due to the effect of vicinity for: — i) the beet has a high degree of auto- 
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sterility ; 2) its pollen may easily be carried by the wind or insects over as 
much as 600 yards ; 3) the gauze, muslin and other tissues used to isolate 
fhe inflorescences axe not sufficiently close-testured to prevent the pas¬ 
sage of wind-borne pollen. Cross-pollinisation may thus occur in spite 
of ordinary precautions and thus produce forms and characters that ap¬ 
pear quite new, especially as regards the colour of the root. 

The colour is due to 2 pairs of factors: — Yy and Rr Y produces 
yellow, and, together with R, produces red. White is produced when R 
is alone, and also by the simultaneous absence of Y and R Below are 
shown the results of crossing types each having one of the two factors Y 
and R as homozygotes. 

Parents (P) . 

generation .... 

1 YY RR (red .... 

2 YY RR (red) .... 

1 YY rr (yellow). . . 

2 Yy RR (red) .... 

4 Yy Rr (red) .... 

2 Yy rr (yellow). . . 

1 yy RR (white) . . . 

2 yy Rr (white) . . . 

X yy rr (white) . . . 

or 9 red: 3 yellow: 

4 whites 

On using these gametic formulae to examine the results of one of 
the many hybridisations studied by the author, it wdll be seen that many 
of the chromatic aberrations and variations observed in a puie line can be 
explained as phenomena due to proximity of the plants. 

Thus, for example, the cross No. 8 : — Yellow Intermediate 9 
(YY ft, yellow) X Bote Eckendorfer (5 YY RR, red) gave an with 
X3 individuals having a red root and an with 365 individuals having 
a red root and 134 with a yellow root, in the ratio 3:1, corresponding 
to the theoretical values of 389.25 and 129.75. In the F^ the progeny 
of the red-rooted individuals should also be red-rcoted, or at any rate with 
red and yellow roots in the ratio 3: i (see the above scheme). This is 
what actually happens, save for Nos. 3 ^5 and 3 606, which give an Fg 
far the former of 9 reds: 3 yellows : 4 whites and for the latter 3^ reds : i 
white., It seems that these two numbers are new crosses produced 
spontaneously in the F^ of the cross No. 8. * ‘ 

The white-rooted individuals of the Fg should 'produce, in the F^, 
exclusively white progeny ; on the contrary, in many cases red-rboted 
t3;q)es appear; these beet^ should be considered as due to proximity of the 
plants. . 

Among the plants of No. 385 of the F^, the author chose 45 with 

[its] 


YY rr (yellow) X yy RR (white). 

Yy Rr (red) 

Constantly red. 

Dividing into 3 reds: JC yellow. 
Constantly yellow. 

Dividing into 3 reds : i white. 

Dividing into 9 reds : 3 yellows; 4 whites 
(as in F,). 

Dividing into 3 yellows: i white. 
Constantly white. 

Constantly white. 

Constantly white. 
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white roots and planted them in a special plot; at the right moment 
15 of them were isolated in the usual way; the other 30 were left to flower 
in the open air. The results obtaiiied in the Fg are quite convinc¬ 
ing : —• out of 360 descendants of plants isolated under hoods, only 4, 
or 1.1 %, had red roots, owing to the small amount of foreign pollen that 
had penetrated through the hoods. 01% the other hand, out of 5458 
descendants of the uncovered plants, 314, or 5.75%, had a red or 3"ellow 
colour. Three groups can thus be distinguished : — i) with red variations 
only ; 2) with red and yellow variations in almost equal amounts ; 3) with 
yellow variations only. ^ ^ 

The 45 white-rooted plants isolated by the author were on the experi¬ 
ment field of the Weibullsholm Station, at a distance of some 600 yards 
from a plot of the yellow Ovoides des Barres beets. If the pollen of the 
latter variety, could, in spite of the distance and other obstacles, arrive 
to the beets planted at Weibullsholm, it would be easy to explain the phe¬ 
nomena noted in the F5 by the aid of the following scheme : 

Mother plant: — yy RR (white). 

Progeny: — 25 % yy RR (white); 50 % yy Rr (white); 25 % yy rr (white). 

Ovoides des Barres: YY rr (yellow). 

Possible combinations between the Progeny and Ovoides des Barres : — 


X) 

2) 

3 ) 


yR $ X Yr (5 = Yy Rr (red). 

yR 5 X Yr 7 ? == Yy Rr (red), 

yr $ X Yr ^ = Yy rr (yellow), 

yr ■ 5 X Yr (5 == Vy rr (yellow). 


in equal parts. 


In this base there were 6 descendants ,»with red variants, 10 with 
red or yellow variants, 3 with 3^ellow variants, and the values found are 
sufficient!}^ close to those calculated. 


976 - A Further Note on the Genetics of Fra^uria, — Richardson, C. W., in the Journal 
of Genehcs, Vol. VII, No. 3, pp. 167-170. London, May, 1918, 

In continuation of previous work on the genetics of Fragaria (Journal 
of Genetics, Vol. Ill, No. 3, Teb. 1914), the author gives further results 
he has obtained with regard to flower colour, double flowers, hairiness 
of stems and leaves, and sex. ^ * 

. Feower Coeour. — As stated in the previous paper (i), the cross 
pink flowering vesca X white flowering vesca produced |)ink flowering 
F^'s. These selfed produced 20 pink, 57 pale pink, 10 white or very nearly 
white (of the latter at least 3 were absolutely white). Thus the ratio 
found of 15 : I corresponds well to that calculated: — 81.57 pink to 5.43 
white. The excess of white flowers may be due to the difficulty in distin¬ 
guishing between ver}* light pinks and pure whites. 

Doubee REOWERing. — The cross double flowering vesca X single 
produced in the Fj single flowers with occasional extra petals. In the F^ 
there were 60 single to 24 double flowers, 37 single to 13 double, or a to- 


(I) Stmmiarised in S., June, I9i4> 5i3- 


, [9T5-MSJ-: 



1054 


PLANT BREEDING — CEREAL CROPS 


F0LSB 

CBOPS 


tal of 97 single to 37 double flowers. This gives the latio 3:1, correspond¬ 
ing to the expectation 100.5 single and 33.5 double flowers. 

The cross single flowered X ‘double flowered produced single in the 
F^, The generation selfed produced 58 single and 25 double giving 
a ratio of 3:1 corresponding to the expectation 62.25 single to 20.75 
double. i 

Hairy i^eaf stems and front of deaf. — The factor “ hairy is do^ 
minant as regards the factor ‘‘ glabrousIn a cross F, Vifginiana x F. 
Chilo&nsisth.^ F/s had “ hairysteins and the front of the leaves was hairy. 
The Fj s selfed produced 32 '' hairyto 10 not?* hairy ; 32 leaves were 
hairy'' and 10 glabrous; with a ratio of 3 to i in each case. 

Sex. — The results of the various crosses are given in the following 
table, 


Crosses 

Distribution of sex^ in Fi 

* Females 

Males or 
hermaphrodites 

F. ckinensis ^ 

} X F. cMloensis . ' . 

26 

21 

F ckinensis ? 

? X F Virginiana q • ■ ■ ■ 

18 

14 

1 

1 

? X F. mexicana ^ . . 

20 

15 

F. Virginiana 

^ X F. Virginiana .... 

17 

16 


The total obtained was 183 females to 155 males or hermaphrodites. 
There is, thus a dominance of the female, which seems to fit a 9 r 7 ratio. 
The difficulty here is the classification, as an apparently male plant 
^e g.,"a F. Vvr^iniand) may'sometimes set a fruit or seed. This is why 
the author finds it simpler to group all sterile flowers with the sex to which 
they appear to belong, and to consider males and hermaphrodites as one 
sex. 

977 - Wheat, Yields per Acre and Prices, by States, for the 50 Years 1866*1915 in the 
United States*— U. S. Department of Agriculture, BuIUH%'SAq, 511,16 pp. of tables. 
Washington, February 13, 1917. 

The year 1915 completed the first 50 years during which the United 
States Department of Agrfcultuxe has collected annual data on the Jrield 
and value of the most important crops in the diSerent States of the 
Union. The |)ulletin under review gives the annual figures for wheat from 
1866 to 1915, The tables referring to the different States are preceded by 
general figures for the production in the whole of the United States and 
six divisions of the country; — i) North Atlantic, including the States of 
Maine, New; Hampshire, Vermont, Massachusetts, Rhode-Island, Con¬ 
necticut, New York, New Jersey and Pennsylvania ^ 2) North Centrd, 
East: Ohio, Indiana, Illinois, Michigan and Wisconsin — 3) North Central, 
: Minnesota, Iowa,'Missouri, North Dakota, South Dakcyta, Nebraska, 
and Kansas — 4) Sotdk AUaniic: Delaware, Maryland, Virginia, West Vir¬ 
ginia, North Carolina, South Carolina, Georgia and Florida — 5) So^dh 
Cmiral : Kentucky, Tennessee, Alabama, Mississippi, Dotiisiana,. Texas, 
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Oklahoma and Arkansas — 6) Far West : Montana, Wyoming, Colorado, 
New Mexico, Arizona, Utah, Nevada, Idaho, Washington, Oregon, and Cali- 
'fomia. 

. The 10 year averages of wheat yields in bushels per acre for the whole 
Union and for these 6 divisions respectively were; « 



United 

States 

North 

Atlantic 

North 

Central, 

East 

North 

Central, 

West 

South 

Atlantic 

South 

Central 

F^r-West 

1866-1875 . . . . ! 

fi.9 

13.7 

12.2 

13-5 

8.4 

8.5 

15*7 

1S76-1885 . 

12.3 

14.I 

13-9 

12.0 

8.9 . 

8.0 

I4.I 

1886-1895 . i 

12.7 

14.2 1 

13.8 

12.4 

8.8 

9.6 

14.2 

1896-1905.^ 

13-5 

16.2 

13*4 

13.1 

10.8 

11.6 

17*3 

1906-1915 . 

1 

15.0 

18.I 

i 

16.3 

13*^ 

13-0 

12.4 

22.4 


978 - Cultivation of IVIanitoba Wheat in Touraine, France (i). — Schribaux, in Comptes 
rendiis des Seances de VAcademic d'AgncttUure de France, Vol. IV, No, 17, pp. 528-530. 
Paris, 3May 15, 1918. 

The author gives the following conclusions deduced from an investi¬ 
gation made by M. Martin (Director of the Agricultural Department of 
Indre-et-lyoire):—In the least successful experiments Manitoba wheat gave 
7 to 11.92 cwt. per acre. Everj^where else the 3deld varied from 9.54 to 
16.72 cwt.; the average might without exageration be placed at 11.14 cwt. 
per acre. These figures are all the more remarkable because the average 
yield of winter wheat is 8.34 cwt. There is no doubt that 1917 was a 
very favourable yea^r for wheat growing in that district; May and June 
were wet and there was no excessive heat in July. In spitfe of all disad¬ 
vantages M. Martin considers Manitoba wheat excellent for Indre-et-Loire. 
Thanks to this new variety it will be possible to sow wheat in spring which 
could not be sown in autumn. 

The author shows the extent to which Manitoba wheat is penetrating 
and spreading in countries where it was totally unknown — Piedmont, 
Greece, etc. Most of the reports received by the author favour its cultiva¬ 
tion. The fact that, some tests have not given the hoped-for results is due 
to insufl&ciently sorted seed. To prevent this farmers should ask for no to 
120 lb. of Manitoba for every 100 lb. of seMtobesown. This wheat is too 
small to pass through a sorter; it is suflpicient to pass it through a 2 mm. 
niesh sieve to eliminate* foreign, broken, or small and malformed grains 
and obtain excellent seed. In a good lot the waste will not exceed 10 % 
and may be used for making flour. Eailure often results from using too 
little seed. As Manitpba tillers little 1.59 cwt. per acre should be the 
smallest amount used. The actual amount must, however, be determined 
by the farmer, who must bear in mind that it should be sown more thickly 
than ordinary varieties, and greater quantities be used the later it is sown. 

(i), See also No. 1051.0! tius Reviewi { Ed ,) 

• ■ 
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MKWS CROK, 979 - Red Clover and its Vari 6 ties,in New South Wales, Australia.-B keakwexl, e., 
MEADOWS in The Agricultural Gazette of New South Wales, Vol. XXIS, Pt. 2, pp. 105-109 + i Fig, 

A^^) PASTUKE3 Sydney, February 2, 1918. 

There are many strains of red clover (some workers recognise as many 
as thirty) most of ’^hich are named after the regions where they were pro¬ 
duced. It is impossible to distinguish any difference in the structure of tbe 
various strains except in the character of the stem. Thus, the stem of 
New Zealand Cow Grass and Perennial Red are solid, whereas those of the 
American strains, such as Giant Hybrid and Broad Red, are Hollow, On the 
other hand the various strains difer in important cultural characteristics, 
such as duration (i to 4 or 5 years) and the amoiyit of foliage produced. 

The maintenance of a clover pasture is generally considered to depend 
on the production of self-sown seed and the setting of seed due to pollination 
by bumble-bees. These insects do not exist in New South Wales and some 
years ago an unsuccessful attempt was made to introduce them there. At 
the Yanco E35)eriment Farm it was found'that of 20 heads of flowers 
examined, more than 80 % of the flowers had not set seed. In 1917 at the 
Glen Innes Experiment Farm it was found that a plot of Chilian clover had 
produced 250 lb. per acre, a very fine crop. Among the insects visiting the 
plants Italian bees were very plentiful at Glen Innes, butterflies and ants 
at YanCo. Clover pastures lasting many years are common in New Zea¬ 
land as a result of harrowing in the seeds dropped from the plants from time 
to time. This method has been adopted at Glen Tnnes. 

The varieties grown in New South Wales are. Cow Grass, Perennial 
Red (the two most largely grown), Giant Hybrid Red,'Broad Red, American 
Red ^d ChiHan Red. The yields are usually good, and at Glen Innes 
Very high ones have been obtained. ChiKan Red Clover was first intrbduced 
by the Hawkesbury Agricultural College; in the experiments at Hawkes- 
bur>^ and Glen Innes, Yanco, Grafton and Bathurst Experiment Farms as 
well as in those made by farmers, it always surpassed all the other varieties 
premously tested. Its principal characteristics arepermanence, 
resistance to drought and frost and heavy yield (at Glen Innes in 1916, 4 
tons 5 cwt, of hay per acre). . The New &uth Wales Department of Agri¬ 
culture is'Undertaking the supply of acclimatised Chilian clover seed, 
among which there are practically no hard seeds, difiScult to germinate. 
The rdtaUty of the seed in seven days was over 90 %. 

980 - Easeapogon moWs in Ascension Island. ~ Sxapf, o„ in Royal Botanic 
Gardens^ Km^ Bulletin of Miscellaneous /«/ofNo. 6, pp. 217-2194- s Photograph* 
I^ndon, 1917. • 

lu Ascensioa Island, formed of barren volcanic matter, except for 
One peak with scanty endemic vegetation, a new wild grass, identified 
at Kew as Emeapgm moUis Wim (= PappopJmum mile Kuulh.) ap¬ 
peared- unexpectedly in 1917. Tbis plant transformed stretches of pre¬ 
viously desert land along the coast and in the plains (it also grows in brackish 
places) into large green meadows. Where the soil is best it grows to a 
haght of 3 met. 

It appears to be an annua] and is found particularly in tropical desert 

[*»».«•] ■ _ 
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districts such as that described, on the coast of Angola, in Great 
Namaqualand, from whence it extends through the Kalahari Desert to 
Bechuanaland and Griqualand. It has also been found in the Sudan, 
Abyssinia, Eritrea, and Somaliland, Madagascar, and, on one occasion, 
in the Punjab. 

. Nothing definite is known of its value as a fodder plant, but there is 
ng doubt that it would be very important as such in all arid countries. 
As a similar plant is mentioned Schmidtia hulbosa Stapf of North Rho¬ 
desia, a perennial, very nourishing grass, suited to the same conditions as 
Enneapogon mollis, the cultivation of which in Ascension Island is recom¬ 
mended if it will succeed there. 

9S1 - Experiments on Steppe Pasture in the Dehesa de Nuestra Senora del Pilar, the 
Central Steppe of Spain. — Esteve, F., in the Revtsta de Mantes, Ye&r, Xlyl, Nos. 970 
to 976, pp. 423-429, 472-476, 512-515, 559, 585-593, 665-666. Madrid, June to Sep¬ 
tember, 1917'. 

The Dehesa (pasture land) de Nuestra Senora del Pilar, at Caracena 
del Valle (municipality of Castillejo del Romeral, province of -Cuenca), 
at an altitude of from 2 624 to 3 608 feet,, is an estate of 4 940 acres, 2/3 
of which are wood and pasture land. Whereas this estate could previously 
feed a fairly large number of cattle, at the time the author began to im¬ 
prove it could barely support i 000 sheep, which had to be given fodder 
during a great part of the year. According to the author the gradual 
deterioration of pasture land occurs as a general rule in Spain, and is due 
to the fact that nothing is done to renew it, so that the pasture grass 
gradually gives place to weeds, which the animals refuse. The result 
is that, though a century agp Spanish stock breeding occupied one of the 
first places in the world, Spanish pasture-land today can with difficulty 
support 27 lb. of live weight per acre as compared with 450 lb. in some 
countries where intensive cultivation is practised. While the author 
was improving the estate in question Dr. E. Reyes' important work, Las 
esiepas de Espana y su vegetacion, was published. This work decided the 
author to extend his research and to investigate tbe problem of the improve¬ 
ment pf mountain pasture-land in Spain. The investigations include : 
i) Pure seeds, i, e., the use of commercial seed belonging to a single botani¬ 
cal species under various conditions, with a study of the habit of growth 
and the quality and quantity of the product, the age at which the plant 
begins to produce and that in which it is producing fully, its economic 
duration, acclimatisation, etc.; 2) Esperiments in' improvement by cul¬ 
tivating forage crops on the central steppe ; 3) Experiments with different 
s^ed mixtures; 4)^ re-planting and cultivation of the mountain pasture- 
land of Nuestra Senora del Pilar ; 5) a study of the bushes and trees grow¬ 
ing on these pastures, and the acclimatisation of these plants. A table 
shows the numerous species used as pure seed, giving for each one: — 
the agricultural value (product of purity by the germinating capacity, 
expressed in per cent); the amount of seed required per acre ; whether 
the species in question does or does not belong exclusively to the flora 
of the steppes. The basis of the various mixtures of forage seed used , 
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were; i) dry-land alfalfa; 2) sainfoin; 3) clover. For example, in 1916, 
a dry year in ‘which the seeds were very late, two cuttings of .Group 2, 
gave the following yields of green forage per acre: — mixture of 85 % 
of sainfoin (Onohrychis saliva var. bifera) + 15 % of tall oat grass (Am- 
natherum elatior) 11.15 cwt. of forage; mixture-of 45 % of sainfoin + 55 % 
of great burnet [Poterium Sanguisorba), 66.90 cwt.; mixture of 70 % of 
sainfoin + 30 % upright brome grass (Bromus ereclus), 49.38 cwt. For 
each seed the author determined the percentage of thesupplement ” 
or amount of extra seed to be used for the mixture as compared with the 
amount required for pure seed. 

Judging by the vegetation of the various plota, alfalfa does best with 
cocksfoot {Daclylis glomemta). , With this grass wild alfalfa {Medicap 
saliva var. sylvestris) produces more than when sown with great burnet. 
Mixtures .vitn a basis of Provence alfalfa gave more forage than those 
of wild alfalfa. Seinfom and great burnet do wed together, especially 
for pasture lane*. The mixture sainfoin H-tall oat-grass ,produces yet 
more, and the mixture sainfoin + brome grass is good in poor, dry siils. 
Of the mixtures with a basis of clover those with red clover {Tnfolium 
patense) gave -the best results; those with a basis of white clover (T. 
fepens) also did well, but those with a basis of Swedish clover {T. hybridum 
did not give good results. Timothy (Phleum patense) was the grass 
which did best with red clover. 

On a plot prepared for irrigation various species were grown in lines 
8 % inches gipart for the production of seed. These are only harvested 
every two years, and in 1916 some of the species were cut. They gave, 
the following yields in green for^e per acre^: — cocksfoot, 45.16 cwt.; 
brome grass, 44.60 cwt; tall oat grass, white clover, bird's foot tiefoil, 
44.60 cwt each; serradella {OrmtJwpus sativus), scorpion senna {Coro- 
nilla scorpioides) and crown vetch (C. vafia) 31.86 cwt. each. 

Tq? list of forage plants belonging exclusively to the steppe flora which 
have been found at Castillejo include: 13 Gramineae, ip Teguminosae, 
I Tiliaceae, i Rosaceae, i Umbelliferae, i Gentianaceae, i Convolvnlaceae. 

msE CROPS *982 -The Time at Which Cotton Uses the Most Moisture. — Mccjubliani), c. k. (Georgia 

Agricultural Experiment Station), in thg Journal of the American Society of A^rommy^ 
Vol. X, No. 4, pp. 185-189. Washington, April, 1918. 

It is known that cotton requires less water than a crop of maize or 
oats, indeed, drought during the period of filling and ripening of the seeds 
causes a notable reduction in the yield 'of these cereals, whereas drought 
during the period of the ripening (opening) of cotton bolls is beneficient. 
The ripening period of grain, however, corresponds to the blooming (filling) 
period of the bolls, and drought at this period causes a large number of the 
cotton buds to drop. 

By experiments made in 1915 and 1916 at the Georgia Experiment 
Station the author determined by means of potometer cultures the amount 
of water required by cotton during its growth. In each of the li weeks 
(from the ist week of July to the 3rd week of September) ih'1915,, 10 plants 
grown in potometers consumed the fcllowing*quantities of water respectively 
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(inlitres)19.4, 77.1,169.7, i93-7» 285.0, 232.8,271.9,293.0,112.5,263.0, 
150.2. In each of the 10 weeks between that ending July 25 to that ending 
October 7, 1916,. ii cotton plants in potometers consumed the following 
numberof litres of water respectively:—24.75,103.50,157.50,128.25, i39-5o, 
^5-50, 49.00, 27.00, 85.50, 49.50. From the ist to the 7th of these weeks 
the number of flowers opening on the ii plants was:—o, 33,44,105,85,74,42. 
There appears, therefore, to be a correlation between tbe period of the high¬ 
est rate of flower-opening and that during which the plants consume the 
most water. If this be so, it would be advisable to cultivate the soil suffi¬ 
ciently late for it to conserve its moisture during tbe summer months, i. 
a little later than is usually done in tbe United States. 

983 - Zapupe (i). — Royal Botanic Gardens, Kew, Bulletin of Miscellaneous Information, 

No. 6, pp. 239-240. ' Eondon, 1917. 

Zapupe fibre first came into prominence a little more than 10 years ago. 
In 1907, in the State of Vera Cruz, there were over 5 million plants in various 
stages of growth. Tbe following three cultivated species have been identi¬ 
fied by Trelease : — Agave zapupe Trel. (local namesblue zapupe, 
zapupe azul, zapupe de Estopier, zapupe de San Bernardo of Tuxpan, Vera 
Cruz) ; A, Lespinassei Trel. (local names zapupe de Tepezintla, zapupe 
de Vincent of Juana, Ramirez and Tuxpan); A. Deweyana Trel. (local 
namescultivated green zapupe, zapupe de Huasteca, zapupe de Fan- 
‘toyuca, zapupe verde of the region between Tampico and Vera Cruz). 
None of these species are known in the wild state, but Treeease distin¬ 
guishes a fourth. A, ahorigimm (2), known in the district between Tampico 
and Vera Cruz as wild zapupe, zapupe cimarren, zapupe silvestre, zapupe 
de Sierra Chontla ; this is said to be cultivated sometimes. In the Diplo¬ 
matic and Consular Reports (No. 4453, p. 5, Tampico ; Washington, 1910) 
it was stated that in 1909 the planting and cultivation of zapupe continued 
to attract much attention and that several 3-year old plantations werecleah- 
ing and exporting fibre. In igio, besides the iplanting done by private 
individuals, many companies had formed for the cultivation of Zapupe 
{Ibid, No. 4665, p. 9, Vera Cruz ; Washington, 1911). • In 1911 a Belgian 
syndicate made arrangements for developing this fibre plant in the Vera 
Cruz district [Ibid*, No. 4873, p. 9,1912). In 1913 it was reported that its 
cultivation had ceased, and that no fibre had been exported that year 
[Ibid,, No. 5365, p. 15, Tuxpan, Vera Cruz; 1914). A sample of zapupe 
fibre (species indefinite) from Mexico was valued in 1913 at £ 36 to £ 32 per 
ton ; in the same year sisal fibre realised up to £35 per ton. In countries 
where the conditions are suited to Agave cultivation it is best to grow sisal 
hemp,, which is better known and, which notwithstanding previous state¬ 
ments, is apparently not inferior to zapupe. 

984 - The Mulberiy as a Textile-Fibre Plant, — See No. 1040 of tins Review. 

{i) See R. 1911, No. 1744; 1913? No. 938. (Ed.) — (2) Five species are described by 
Trelease (Transactions of the Academy of Sciences, St. Louis, Vol. XXVIII, T909), the , 
four mentioned above and A* Endlichiana selvatica. (Ed.) , , 
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985 -“Seie”, “Cocorico” and Ximenia americanai African Oil-Yielding Plants. 

— PiERAERTS, J.,.in the Anmlesdu Musee Colonial de MarsetlU, Year XXV, Ser. 3, 

Vol. IV, (1916), Pt. 2', pp. 1-21. Marseilles-Paris, 1917. 

Of the three seeds examined by the author, the first two came from 
the Belgian Congo and the third from British Africa. 

I. S^:l 6. — The plant known locally by this name appears to be 
popular among the natives in certain parts of the Belgian Congo. The author 
examined a specimen from Mowbasa (Bengala district) prepared locally 
by i) roasting the seed, decortication and winnowing ; 2) disintegration 
of the kernel by pounding; 3) separation of the oil by boiling water ; 4) re¬ 
moval of the supernatant oil and clarification by standing and filtration. 

The tests made by the author led him to conclude that sele is essentially 
composed of a mixture of glycerides of oleic, linoleic, stearic, palmitic and 
latmc acids. It also contains a small quantity of an acid of a higher mo¬ 
lecular weight, which could not be identified owing to the lack of a suffi¬ 
ciently large sample of raw material. 

Sele oil is an excellent edible oil, with an agreeable, sweet flavour, which, 
if carefully prepared by modern methods, would not have the burnt taste 
of the sample examined. Its value is increased by its good keeping quali¬ 
ties. It is without any doubt suitable for soap-making, and its relatively 
high glycerine conteiit should make it much sought after by manufacturers 
of this product. It is useless for the manufacture of stearin products as 
its solid acid content is too low. It may be considered as a semi-siccative* 
oil to be classed with cottonseed oil. * , . 

II. CocoRico. — This plant is a variety of titmllus vulgaris. Cucur- 
bitaceae with seeds containing fats are widely distributed in many parts of 
the Belgian Congo. The increasing cultivation of them from year to year is 
not only due to their easy adaptation to the quality of the soil, but especially 
to the fact that they need no cultural care. These Cucurbitaceae indeed 
grow so rapidly and vigorously that they prevent the invasion of weeds. 
In his paper on native agriculture in the eastern province of the Belgian 
Congo,* Tharin (i) states that, in 1914, there were about 500 acres of oil- 
yielding Cucurbitaceae among the plantations along the LokajidivSchuka 
road alone. 

It should be noted that in the Belgian Congo the term “ cocorico 
has no very precise botanical signification, In the Upper Ituri it is applied 
to the seeds of a variety of gourd or melon called “ maboke ” or '' n'du'' 
in the Hilendu lan^age, whereas in the eastern province a distinct variety 
of maboke which ripens more slowly and is said to contain less oil is known 
as cocorico. 

The oil examined by the author was prepared on April 23, 1914 at 
Yangambi (Stanleyville district) by a method -called “ arabisde which is 
j in reality only a variation of the method already described for sele oil. 
The only difierence appears to be that in the “ arabisde method decortica¬ 
tion proceeds roasting. 

A chemical analysis showed cocorico oil to be a valuable product with 

(I) BMkitn a%HwU du Congo beige, Vol. VI, 1915, p, 147. . ; 



CROPS YIELDING- OILS 


I 06 l 


all the desirable qualities of sele oil. Cocorico seed contains 37.50 % of 
oil which, in ratio to the kernel, is 50.46 % of the dry matter content. The 
cake is rich in nitrogen and would make an excellent nitrogenous fertiliser. 
So long as it contains no injurious or toxic substances (which is very im¬ 
probable) cocorico-seed cake would be a valuable food for cattle or poultry, 
especially if mixed with starch or sugar. The tegument of cocorico seeds 
contains an appreciable amount of nitrogen and would make excellent com¬ 
posts. 

In spite of the unquestionable value of its oil nothing at present indi¬ 
cates that cocorico might form an important export even if modern extrac¬ 
tion methods are used and a higher yield obtained. The author considers the 
low unit yield of cocorico and the difficult and slow decortication of its seed 
make it useless for commercial purposes. On the other hand the home 
trade in cocorico oil and that of similar Cucurbitaceae .should be encour¬ 
aged in the Belgian Congo both locally and between the different districts. 

III. Ximenia ameyicana. — This bush belongs to the Oleaceae family 
and is usually found in the tropical districts of the old and the new con¬ 
tinent. It is particularly abundant in America and the west coast of Africa. 
Dr. E. Heckbl (i) described in detail the botanical variations of this plant 
as well as its food value and toxic properties. 

The Ximenia is known by many local names peculiar to the different 
countries in which it is found. In Jamaica it is called mountain plum 
or sea plum ”, in Gabon, elozy ”, zegue ”, or “ sea lemon ”, In South 
Africa, whence the sample studied by the author came, it is called '' zuur 
pruim” (acid plum). 

The value of the sea plum ” lies particularly in the high oil content 
of its seed. In all probabihty the plant will be largely used commercially 
as soon as it is better known and cultivated more carefully and intensively. 

Among the new properties found in it the author draws particular at¬ 
tention to the hexabromide test and the §ipecial properties of the solid acids. 
According to its percentage of bromine derivatives insoluble in ether, Xi¬ 
menia should come immediately after linseed and candle-nut oil in the list 
of siccative oils, with respect to the linoleic acid content. 

The oil extracted from this plant is used by the Sc‘Uth African natives 
to make candles and to anoint their bodies. The fruit is said to make excel¬ 
lent preserves. 

9S6 - Elaeis Poissoaniff a New Species of Oil Palm, in the Cameroons*—FAucHiats, 
in tlie Bulletin de VOffice Colonial, Year XI, Nos. 131-122, pp. 80-83. Meltm, Januaty- 
February, 1918. 

In a paper sent to the author (Inspector of Agriculture, Secretary of 
the Council of Colonial Agriculture of the Acclimatisation Society) 
M. E/ Acustet reports the occurrence in the Cameroons of a variety of oil 
palm, the c^>mmerdal value of which appears to be very great. M. Anne^ 
has made a new species of this form* of Elaeis and has dedicated it to 

(i) Heckel, I^s gtaines nouvelles ou peu connnes des colonies fran^aises. Paris, 1898^. 
p. 27. {Author) , .1 
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Exigene Poisson, one ot the first to study oil palms in Dahomey and who, 
towards 1903, did much to further the commercial utilisation of the palm. 
The new species has, therefore, been called Elaeis Poissonnii. It is remark¬ 
able for its fruit which is enclosed in a sort of fleshy sheath formed by the 
development of six staminodes contained in the female flower which, in 
the other varieties of Elaeis hitherto described, are always atrophied. The 
fruit, which is generally fairly large, weighs from 10 to 20 gm. 

M. Annet distinguishes two varieties — var. tenera and var. dura, 
A comparison of these two varieties with each other and with the var, 
Lisombe of Elates nigrescens (the best form of oil palm known at present) 
gave the following figures with respect to the different parts of the fruit 


and the yield in oil: — 

Tenera 

Dura 

L'komhe 

Oily Pulp.. 

• ■ • 76% 

44 % 

61.5 % 

Sheath. 

• • • 37 

18 


Pericarp. 

... 39 

26 


Nuts.. . . 

... 24 » 

56 » 

38.5 » 

Shell. 

... 13 

42.6 

2T.5 

Kernel. 

... II 

9-8 . 

17 


100 

100 

100 

Oil yield of the pulp . . . 

. . . 70.25% 

58.6 % 

63.15 % 

i> » of the whole fruit. 

• • • 53-50 

55.8 

38.35 

These figures show that it would be of great value to 

cultivate the 

iemm variety. M. Annet obtained the following figures for ten fruits 

of each of the chief varieties of Elates in the Cameroons: 

— 


Wdght in grams 



of the fruit of the pulp 

of the kernel 

of the oil 

Dibope. 

123.0. 51.5 

33.0 

37 

Lisombe......... 

121.5 76.5 

20.5 

47 

I>ura .. 

171.O 74-3 

18.1 

44 

Tenera. 

168.5 128.3 

19.4 

90 


987 - The OH CJontent, Keeping Qualities and Commercial Possibilities of Para Rub¬ 
ber Seed.— Spring, F. G. and Dav, F. W. P., in Th& AgricuHwal Bulletin of the Fedemted 
Mala^ States, VoL VI, No. 5, pp. 231-244. Klnala l,nm.pur, February, 1918. . 

This paper gives a report of the experiments carried out by the Depart¬ 
ment of Agriculture of the Federated Malay States and reproduces data 
previously obtained by the Imperial Institute (i).^ ^ 

A few years ago there were wide areas of land suitable for growing 
Hevea, There was, therefore, a large demand for the seeds, which realised 
good prices. Now, however, as many of the plantations have come to ma¬ 
turity the production has increased eorrrriously and the demand has greatly 
decreased, so that the problem of using the seed for other purposes arises. 
The average production in the Malay Peninsula may be estimated at 306 

See ie. 1913, No. 1362 and R, 1914, No. 240, {Ed.), 

[tSMSir] 
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lbs. per acre. In a seven-hour day one child, paid 18 cents a day can col¬ 
lect about 5 000 seeds ; 1000 seeds dried in the sun to constant weight 
weigh 8 lb. 6 oz., of which the shells weigh 3 lb. 2 oz. and the kernels 5 lb. 

4 oz. 

To test the keeping properties of the whole seed and the husked seed, 
samples were placed in gunny sacks and in wooden boxes as follows : — 

A) Whole seeds, — i) put in sacks the day after being collected; 
2) put in boxes the day after being collected ; 3) packed in sacks after hav¬ 
ing been sun-dried for three weeks. 

B) Husked seeds. — d) shelled after being dried in the sun for 16 
days :— 4) put in sacks ; 5) put in boxes; h) shelled the day after being col¬ 
lected 6) packed in sacks. 

The samples of Group i were in excellent condition after 4 months 
and good after having been stored for 6 months. Those of Group 2 varied ; 
onetbegan to deteriorate after 3 weeks, and others were slightly mouldy 
after 2 ^4 oionths or 4 months > another was in good condition after 6 
months. The samples of Group 3 were in, excellent condition after 
4 months' storing. Those of Group 4 were in good condition after 2 34 
months; one sample was slightly mouldy after 4 months, another had 
kept well but was infested with insects after 6 months. The seeds of 
Group 5 were in good condition after 6 months, but those of Group 6 began 
to deteriorate at the end of 3 weeks and were decayed after 4 months. 

Crushing the whole seed of three samples in good condition and extract¬ 
ing with petroleum ether gave 51.8 to 53.3 % of oil by weight in the 
kernel; 23.5 to 31.4 % in the whole seed; 8 to 23 % of acidity (mgm. of 
KOH per gm. of oil); a sample of decayed seed gave slightly difierent 
results — 46.2,' 23.2,34 %. {In all these determinations the limit of accu¬ 
racy is within 0.5 % only). Hevea brasiliensh seeds can, therefore, keep 
for a fairly long time. The oil yield and composition of good and decayed 
seeds differ little. 

The dried husks contain 0.70 % and the dried kernels 1.83 % of ash, 
containing respectively 37.8 and 44.8 % of matter soluble in water; 7.9 
and 18.6 % of magnesia ; 38.6 and 37.2 % of potash ; 16.8 and 28.6 % 
of phosphoric acid.* The nitrogen and protein contents are 0.22 and 
1*39 % for the shells, and 2.45 and 15.3 % for the kernels, respectively. 
The last figure corresponds to 27.8 % of protein residue in the cake after 
45 % of oil has been extracted. 

988 " He Effects of Tapping and Wintering m the Food Reserves of Hevea, — 
RuiIers, a. a, L.jin Mededeehngen van het Algmeen Proefsiation der A. V, R, 0 . S., 
Ruhhmmi 6 t No. i, pp. 1-7 -f 3 Plates. Batavia, 1917. 

The author studied the effects of tapping and wintering on the food 
reserves of Hevea in order to solve the following pointsi) Does not the 
system of tapping used at present remove a larger quantity of food reserve 
' than the tree is able to store up ? 2) During wintering does not 1;he plant 
draw upon these reserves to such an extent that, in order not to exbanpt 
them, it would be better to stop tapping ? 

* ‘ 


RiUESER, OUlil 
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The conclusions of other workers (i) (Campbeee and Bateson) on this 
subject agree. They state that the effects of tapping on the food reserves 
of the wood and bark are exceedingly slight aiid limited to the immediate 
neighbourhood of the incision. On the other .land, the effects of wintering 
are more serious. The amount of reserve food contained in the wood and 
bark remains normal till the new leaves begin to develop. About a fort¬ 
night later, when the leaves have reached the normal size, the starch in the 
bark and wood has disappeared to a’depth of 5 to 10 mm. For this reason 
these workers consider tapping should be stopped during the growth of 
the leaves till one week after the development of the tree's foliage is com¬ 
pile. 

The author does not consider this opinion to be well-founded. He cal¬ 
culates the disappearance of the starch in the bark and wood to a depth of 
10 mm. to represent a decrease of about Ve total reserve food of the 
plant, leaving */« of this reserve available. Four or six weeks after the de¬ 
velopment of the leaves the reserves will again be totally replaced. Seeing 
that tapping only removes very small quantities of starch within a limited 
radius round the incision, the author d<^s not consider there is any serious 
physiological reason for stopping tapping during wintering. 

989 - Value of the Results Obtained by the Use of Apparatus for Estimating the Rub- 
her in Latex. — Rtjtoers, a. a. E. and Maas, J. G. J. a., in Medede&hn^en vm hetAl- 
gemeen Proefstation def A. V. R, 0 . S., Ruhbsv Serie, No. 3, pp. 1-24 -j- 20 Tables. 
Batavia, 1917. 

The authors wished to test the value of the results obtained with cer¬ 
tain patented apparatus at present in use for the estimation of rubber in 
latex, such as Bring and Fage’s ‘‘ Metrolac " (2), and Griffin's Batex- 
ometre Many workers (UiTi^E, GoRTER, etc.) agree as‘to the small 
value of. determinations obtained thus. The many tables given by the 
authors and compiled from four series of estimations made with different 
apparatus by different people confirm this opinion. The results which 
w^ere in each case checked by weighing the dry samples, showed a deviation 
between the achml values obtained by weighing and by the apparatus, but 
an agreement in the relative values.’ The use of .the apparatus is, therefore, 
justified in so far as it gives relative and comparative data. The deviations 
in the absolute values are probably due to fault.s in setting up the appara¬ 
tus and to the influence of temperature. As a matter of fact the values 
found do increase as the temperature rises. 

990 - Bibliography of the Publications on Rubber Which Have Appeared Between 1910 

and 1916 * — ELtrrGElss, A. A. Med&deeJingen van het Algem$$n Proefstation Her A. V. 

R. O. S.j Rubber^serie No. 5* PP. 84. Batavia,, 1917. 

The author considers the publications previous to 1910 especially of 
historical interest, or of interest only to specialists, and^therefore refers only 
to the work of E.. Ma^aen : — “ Wissmschafiliche Arbeiten uber KautseJmk, 
GuU&fefcha und Balata {published in the Gummi-lieitung, Years I to 
XXV, Berlin, 1886 to 1910), He also leaves aside all publications of an 

(i) Se« R. 19X% No. 8 i 4 anU 9i7^— (2) See R. 1917, No. 1207. {Ed.) 
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economic or financial character, dealing with commerce, planter's socie¬ 
ties, etc. The bibliography under re\dew, therefore, is of interest solely 
to planters and those who prepare the product, and is drawn up eminently 
for practical purposes. It is divided into six chapters :— i) General cul¬ 
tural methods ;2) Preparation, coagulation, vulcanisation ; 3) Pathology; 
4) Cultivation in various countries — Java, Sumatra, other Malay countries, 
Ceylon, Brazil; 5) Reports, conferences, miscellaneous; 6) Periodicals. 

991 - Measurement of the Growth of Sugar Cane; Observations Made in the D^itch 

East Indies, Kuyper, J. (Inspecteur der Cultuuiafdeeling te Pasaeroean),iii the A',- 
chief voof de Smkenndtistne %n Ned&Handsch-Indie, Year XXVI, No. 5, pp. 163-165 9 

Tables 25 Diagiams. Soerabaja, January, 1918 

To measure the growth in height of sugar cane the author uses a spe¬ 
cially constructed apparatus consisting of a high, square, wooden rule gra¬ 
duated, in centimetres fitted with a slider to wMch is attached a small cop¬ 
per plate graduated in millimetres. 

The numerous measurements made by the author and given in the form 
of diagrams, show that the time betw^een the appearance of two successive 
shoots varies between 5 and 7 days for the local varieties observed. Night 
growth usually exceeds day giowth, but the latter is much influenced by 
rain, which may cause a day growth superior or equal to night growth. 
The moisture content of the air has practically no influence, or only very 
rarely has any perceptible effect. 

992 - Analysis of Cocoa Tea”, a New Substitute Used in Great Britain. — baker, 
J.E.,and Hulton, H. F. E., in The Analyst, Yol. XEHI, No. 507, pp. 189-1974-4 
Tables. Eondon, June, 1918. 

The present war conditions have stimulated research for substitutes 
of all kinds. One of the most recent which it has been attempted to in¬ 
troduce into Great Britain is a beverage, made from cacao shell which re¬ 
mains after the seed has been roasted. This substitute is known as co¬ 
coa-shell tea 

The data published on this residue and the attempts made to utilise 
it are rapidly reviewed. They show that beverages made from this 'mate¬ 
rial are not very highly valued, nevertheless these shells have recently 
been put on the market at prices out of all proportion to their food value, 
which has been exaggerated. The authors consider this matter should 
he remedied, and that the use of cacao shells cannot be objected to so long 
as they are sold at a reasonable price in conformity with their food value. 
The results of the analysis of several samples are given in the tables ; the 
average figures are :— Moisture 4.68 %, fat 3.56 %, total ash 10.52 %, 
nitrogen 2.42 %, crude protein (N X 6.25) 2.42 %, crude fibre 15.42 % 
matijer soluble in cold water 21.0 %. The content in matter soluble in 
hot water was also estimated to determine the practical value of the sub¬ 
stitute. A mixture was made by boiling 3 parts of cacao shell with 100 
parts of water and then straining. The figures obtained were higher than 
those for the content in matter soluble in cold water. This was partly 
due to the fact that a certain quantity of matter in suspension passed 
through the strainer. • ‘ 
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993 - Trials with Reunion Tobacco in Mauritius, in 1916-1917 — auchinleck, g. g., in 

the Depoftmeni of AgrictUHiri^f MatinHuSj G&nerdl Seri&St 9, pp. 13. Port I#ouis, 

1917. 

In Mauritius there is a large imporJ:atioii and consumption of Re¬ 
union tobacco (chiefly used for strong cigarette tobacco). Owing to this, 
cultivation tests of this variety have been started in the Pamplemoiisscs 
Botanic Gardens and in two other localities in the island, on a total arta 
of about 3 ^4 acres. The results were completely satisfactory; from 
195992 sq.ft. 535 carottes of ii kg. each were obtained. No verdict 
can as yet be given as to the quality of the tobacco, as the special prepar¬ 
ation necessary requires from 18 to 2.^ months. 

The Reunion tobacco called “ tabac bleu ” is notable for its uniforni 
foliage and growth (probably resulting from prolonged selection) and, 
so it appears, a greater resistance to diseases and pests than that ot 
the Virginian, Sumatra and Turkish tobaccos so far tested at Pample- 
mousses. 

994 - Medicinal Plants of the Italian Colonies. VAgricoitura coionMc, Year xii, ist 

Half Year, No. i, pp. 54-56. Florence, March ai, 1918. 

Towards the end of January, 1918, the Momeni chemical-pharmaceu¬ 
tical company asked the AgncoUufa coloniaU for a list of the medicinal 
plants of the Italian colonies in order that the pharmaceutical produce to 
be obtained from them might be studied. Tbe Agricoltura coloniaU im¬ 
mediately wrote to the agricultural departments of Tripoli, Bengasi, 
Asmara and Mogadiscio asking for information on the native plants of 
the colonies which might best be cultivated for medicinal purposes. The 
Royal Agricultural Department of Tripoli sent the following list : — 

i) Plants already widely grown in I/ibia or the cultivation of which 
could be introduced ox increased 

Cupressus 'sempervirens, Mirabilis Jalapa, Lepidium sativum, Papaver 
somniferum, Nigella sativa, Rosa\p,, Acacia Farnesiana, Poinciana Gilliesii, 
Trigonella Foemm-graecum, Pumca Granatum, Lawsonia alba (the measures 
adopted by the government to suppress adulteration ha^e given good re¬ 
sults), Cofiandrum sativum, Ctminum Cyminum, Zizyphus Spina-Chfisti, 
Ricinus communis, Nerium Oleander, Hyoscyamus sp. ^ 

It would probably be possible to grow successfully 

Glycyrrhiza glabra and Myrtus communis in Cyrene ; Cassia ohovata, 
Sinapis nigra and Datum Stramonium in Tripoli. 

2) Wild plants of the coastal districts which by reason of the present 
political situation can he harvested and utilised :— 

J^niperus phoenicea (Cyrene), Aspkodelus microcarpus, A, penduUnus, 
Ufginea matiUma, Cynomorium coccineum, Atriplex Halimus, A, mollis, 
Polygonum equisdiforme, Papaver Rheeas, Adonis microcarpus, Thapsia 
garganica (Cyrene), Peganum Harmala, Malva sylvestris, Calotropis procera, 
Solarmm villosum, Withania somnifera, Ajuga Iva, dtrullus Colocynthis, 
Diotis maftiima, Matricaria amea, 

• ^ 3) Useful wild plants which, on account of the present political 

situation, cannot be harvested:— ' . 
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Callitris quadfivalvis, Cdmulmi monacmUha, Alliagi mmimum, Balan¬ 
ites (Bgyptiaca, Halophyllmi veymictdare, Thymns capitatus, Globnlaria 
Alyssum, Artemisia Herba-alba. 

995 - Pine-Apple Growing in the Azores. — i,uz, x., in Btoiena, pt. 3, pp. 123-127 4- 

3 Figs. Braga, 1918. 

»' 

As the climate of the Azores does not permit the growing of pine¬ 
apples in the open they have been grown in greenhouses since the beginning 
of the 19th century in the islands of San Miguel and Terceira. In the se¬ 
cond island exportation has practically ceased since the last thirty 
years or so, and the few pine-apple greenhouses left are used almost 
exclusively for local requirements. In the island of San Miguel, on the 
other hand, there are about 3 000 greenhouses which supply a large 
export trade. 

The San Miguel greenhouses are double, ab»ut 165 feet long and 34 
feet wide, and are built of wood and iron, covered with glass. An aisle 
leads up the centre, separating two beds raised slightly above the level of 
the soil. Propagation is by cuttings after the fruit has been gathered and 
the leaves removed. When the surface layer of soil has been removed a 
layer of clean dry leaves is laid down, over which is thrown another layer 
of the previous year's soil, in which the cuttings are placed; these are in 
their turn covered with a layer of new, good quality humus. When the 
leaves ferment they produce much heat which causes the cuttings to ger¬ 
minate. When the new shoots are four months old they are separated 
from the cuttings and planted, in squares at intervals of i foot in another 
greenhouse where the beds have been prepared as in the first one. After 
seven or eight months they are transplanted in the final greenhouse, pre¬ 
pared as the other two, in squares at intervals of 20 to 24 inches. Eve 
months after transplanting fumigation is carried out. Dry straw and bits 
of plants are burnt in the central aisle and for three days the greenhouse 
remains full of the smoke produced. One month after this fumigation the 
plants flower all together and the fruit ripens at the same time, thus leaving 
the house free immediately after the harvest. Two years elapse from pro¬ 
pagation to the harvest'— five months in the nursery, seven in the first 
hothouse, and twelve in the second. During the period of fructification 
the temperature must be kept at 25 to 30®C. In summer the houses are 
ventilated to prevent excessive temperatures. Plantation and harvesting 
may be done at any time of the year. The most common varieties aie 
“ Jamaica " and* “ Cayenne ", 

The fruit to be exported is carefully packed in pine-wood cases with 
double-bottoms through which the peduncle is passed. Each case con¬ 
tains from I to 6 or 8 fruits. . 

During 1903-1916 the annual export from San Miguel was from i to 
I ^ million of fruits (in round figures) with a value of from 300 000 to 
450 000 milreis {& 66 500 to £ 100 000 at par). Before the war the principal 
importing countries, in decreasing order of importance, wereUnited 
Kingdom. Germany, United States, France, Italy. 
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995 - Overliead Irrigation of Strawberries in Illinois, U* S, A. li),--“Sec No. 1032 
of tliis Rmow. 

997 - The Douglas Fir: Its Importation and Cultivation in Central Europe (2).— 

BerkhoxjTj a. H. ,iii LMdhoiwhoo^^c-school cn vdu etc ddcii’twii vcybon- 

dm Imtituten, Vol XIV, Pt. i, 2 and 3, pp.47-56 + 5 Tables. Wageniiigcii (Hclland), ujih. 

The American tree common!}’’ known as the Douglas hr was discovered 
in North America in 1792 by the explorer Archibald Menziks and im¬ 
ported into Europe by David Douoeas in 1827. The Douglas fir has man y 
names in America — red fir, black fir, hemlock, swan pine, etc. The 
confusion of botanical names is no less great and is due to the fact that 
botanists disagree as to the genus to which it belongs ; they call it Abies 
Dotigldsii Diiidley, Pimis Douglasii Sab., Pinus taxifoUu Eamb; Pice a 
Douglasii Dink, Tsuga or Pseudotsuga Douglash Carr. There are many 
varieties of Douglas fir — blue, green, blueish-green (glcLuoa), etc.; the last 
of these has smhller cones and is of slower growth. Douglas fir is one of 
the most widespread trees in America and is found particularly in the Rocky 
Mountains, Sierra Nevada, Colorado, and British Colombia. Its geogra¬ 
phical distribution is between 43 and 52® north latitude. A well-aerated, 
ver}^ light soil containing a certain proportion of sand and stones, suits 
it best. It can stand a damp atmosphere better than excessive drought 
and should be sheltered from continuous winds. In the State of Washing¬ 
ton it does very well up to 1130 feet, and in Oregon up to t 8o(^ feet; above 
this altitude its growth is more restricted. According to Mayr Douglas 
fir is very resistant to frost in its native country, indeed, it grows in dis¬ 
tricts where the temperature is sometimes below “25‘^C. If its importation 
into Europe has not always given the expected results this is due to the 
fact that care has not always been taken to use seed front a district in which 
the environmental conditions are similar to those of the district in which 
.plantations are to be made. It has also been shown tfciat the poor sandy 
soil, as well as the marsh soil or excessively clayey soil of central Europe, 
do not suit it. The young plants may also be attacked by a fungus Bo- 
irytis Douglasn — and by a canker — PesMozzia ftm?a Desm. 

The rapid growth and excellent quality wood of the Douglas fir make 
it one of the most profitable trees for sylviculturists. Data collected hy 
Hanziick on several plantations show this tree to have attained the follow¬ 
ing average weights and diameters (in the middle)in 20 years, 29.83 ft ct 
and 0.35 feet; in 40 years, 76.32 feet and 0.69 feet; in 60 years, 101.25 
and i.oi feet; in 100 years, 125.35 feet and 1.34 feet. This fir may reach 
a height of 330 feet and a diameter of 16.40 feet. On the damp west coast 
of North America it generally attains in 80 years a height of 130 feet and a 
diameter of 2.62 feet. Of two neighbouring plantations ,at the Experiment 
Station of Wageningen one of these plantations of 18 years had an 
average height of, 38.15 feet and an average diameter of 0.45 feet The 


Ci) See R., liSardi ana April, 1912, Nos. 486 and 627; R,, December, No. 1090; R., 
Jan. and Dee., 1915, Nos. 95 and 1330; JR., SCay aind August, 1917, Nos. 408 and 708. {Md,) 
(2) R,, Jan. and Eeb., 1915, Nos, 6x and 194, (Bl) 
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data show that this tree had a diameter of 0.49 feet at Wageningen five 
years earlier than in its native country. Growth is not less rapid in other 
parts of Europe. In Germany (Oldenburg), a 37-year old plantation had 
an average height of 59.04 to 65.60 feet and an average diameter of 
1.95 feet. Similar figures were obtained in England. 

The wood of Douglas fir is solid and very resinous and used for many 
purposes, such as building wood, props and supports for mines and ship¬ 
yards. As timber and wood for commercial purposes it polishes very well 
and is used for cabinet work, and for making parquet and wainscotting. 
In Germany, the wood of a 25-year old tree had a specific weight of 0.536 
and a resistance to ^pressure of 443 to 531 kg. per sq. cm. 

The author foresees more numerous plantations of this tree in all cen¬ 
tral Europe, especially in places sheltered from strong winds and in clear¬ 
ings. The necessity of the choice of seed suited to the district, i. e., from 
a country where the climatic conditions are as similar as possible,is empha¬ 
sised. In Holland such seed-control is assured by the “ Nederlandsch'^ 
Heide-Maatschappy (Dutch Association for the Development df Land). 

998 - The Utilisation of the Dead Leaves of Forests, — See No. 1042 of this Revim. 
LIVE STOCK AND BREEDING. 

999- Purifying Water for Stock. — Queensland AgncuUuml Journal, Vol. VIII, Pt \, 
p. 209. Brisbane, October, 1917. 

Water containing mud in suspension is easily clarified by dropping 
hot wood ashes into it, or by the application of lime or alum. These two 
substances make the water hard. Chloride of iron may be also used ; 
it is quite harmless, and a valuable reconstituent and tonic for all animals. 
One lb. of chloride of iron will clarify 1000 to 2 500 galls, of water and much 
reduce the bacterial content. 

A simple method of purifying water without boiling has been devised 
by Dr. Naismith and Dr. Graham. The method consists in, adding a 
level teaspoonful of chloride of lime (containing available chlorine) 
to a cupful of 'water. Dissolve, dilute with 3 more cupfuls of water, al¬ 
low to stand for a few secbnds; this stock solution, kept in a tightly stop¬ 
pered bottle, may be used for 5 days. Add a teaspoonful to 2 galls, of 
water to be purified ; stir well to bring the weak chlorine solution in con¬ 
tact with all the bacteria, and allow to stand for 10 minutes. This will 
destroy all typhoid and colon bacilli, or other dysentery producing ba¬ 
cilli in the water. The water will be without taste or odour and the trace 
of free chlorine added rapidly disappears. 

1000- Cut-throat Grass (Panicum Combsif) and Salt Sickness; Investigations in 
the United States, — piper, U. V. (Ote of Forage crop investigations, Bureau of 
Plant Industry, U, S. Department of Agriculture), in tbe Journal of the Amencan Society 
of Agronomy, Vol. X, No. 4, pp. 162-164. WasMngton, March 20,1918. 

Cut-throat grass {Panicu 9 n 'Combsii) has so far been described for 
Elorida, Georgia, and the south of Alabama, Mississippi and, Louisiana, as 
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a raie species found especially on the edges of ponds. The author found 
it in great abundance in Polk County, central Florida, where it forms al¬ 
most pure growths of tufty bushes with tough, wiry leaves, almost erect, 
and from 6 to 18 inches long. Breeders in the distiict use it as a winter 
forage for fattening adult steers and non-pregnant cows, but believe it 
causes abortion in pregnant cows and a disease known as ‘'salt sickness’' 
in young animals. This disease which has frequently been studied in 
Florida is characterised by chronic anaemia, loss of flesh, loss of appetite, 
thin, pale blood, white mucous membranes, etc. Stockbridge, French 
and Ennis {Florida Agnmilhiral Experiment Station Report, 1900-1901, 
pp. 43-58, 1902) believe the cause of salt sickness to lie in the food and re¬ 
commend as remedies alimentary correctives and tonics, as well as a change 
of pasture as a preventative and curative measure. Lime water, gentian, 
or iron salts (% oz. air-slacked lime 01 Ve of iron sulphate in 3 gallons 
c^f water, the flrst ad lib., the other once a da3’’) have always proved useful. 
On the other hand C. F. Dawson {Florida Agricultural Expetiment Sta¬ 
tion Bulletin 64, 1902) believes salt sickness to be chronic Texas Fevei 
(piroplasmosis) and that the food eaten is but' a secondary cause. 

1001 - Gossypol, a Toxic Substance in Cottonseed (i).—W ithers, w. a. and carruth, 
F. Em in the Journal of Agrimltmal Research, Vol. XII, No. 2, pp. 83-101 -f 10 Tables 
-j-I Plate-j-Bibliography of 19 Publications. Washington, January 14, 191S. 

Raw cottonseed kernels contain about 0.6 %‘Of gossj’^pol and are high¬ 
ly toxic to rats. Ether extraction renders the material non-toxic and 
gives a highly toxic extract contairdng about 2 % of gossypol. Gossypol 
fed in milk diets in amounts equivalent to those contained in the raw 
cottonseed diets proved as toxic as raw cottonseed. Gossypol may be 
quantitatively removed from the ether extract by precipitation as* its 
insoluble anilin compound (Cgo Hgg O^. 2 CeHgNHa). The extract is 
thus rendered non-toxic to rats. Gossypol prepared from this compound 
possesses its original toxic properties. 

Cottonseed meal is much less toxic than raw cottonseed, owing 
mainly to the oxidation of gossypol during cooking. 

Cottonseed meal, ether-extracted cottonseed, and goss3’'pol were 
fed to small pigs in pens under comparable conditions. Cottonseed meal 
was found to be definitely injurious, while the ether-extracted raw seed 
did not appear to cause cottonseed-meal poisoning. Gossypol was toxic 
to pigs. 

If the presence of an injurious substance in the meal is disregarded, 
a diet of cottonseed meal and maize meal has nutritive limitations which 
may, under restricted conditions of living, lead to failure of pigs to thrive. 
Such failure is n phenomenon distinct from cottonseed-meal poisoning. 
Outdoor exercise, access to forage and soil, and improved d;iets tend to 
postpone or avert cottonseed-meal poisoning of swine. The deficiency 
hypothesis that cottonseed-meal poisoning of swine is similar to beriberi 
is untenable. 

(i) See also,J 2 ., Jan. 191S, No. 64 and Marcb, x 9 i 3 ,.No. 306. [Ed.) 
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X002 - Observations on the Etiology of Epizootic Lymphangitis (i), — velu, h., m the 

Bulletinds la SociHe dc Pathologie exotique, Voi. XI, No. 5, pp.,351-357. Paris, May 8,191S. 

The author gives an account of his observations on the etiology of 
epizootic lymphangitis, resulting from work carried out in the research 
laboratory of the Service de TElevageat Casablanca, 

1) Contagion. ~ Epizootic lymphangitis is transmitted by simijle 
direct or indirect contact; immediate contagion is the rule. Inoculation 
takes place through the harness or grooming, infected hands of veterinary 
surgeons or farriers, soiled grooming tools, etc. 

Experiments on the part played by flies gave negative results, without 
proving, however, that they play no part. 

2) Pmetyation. — Transmission commonly occurs by means of 
some skin (harness wound, kick, fracture, injury, war wound, etc.) or mu- 
cous (auto-inoculation) erosion. Any break may serve as an entr}?* to 
the Rivolta cryptococcus, which appears to be a saprophyte co mm on 
in warm, damp climates. In Morocco, where the cryptogamic flora is 
extremely rich, epizootic lymphangitis is an ordinary complication of 
all severe wounds or fistulous sores that do not receive regular antiseptic 
dressings. 

With the present state of our knowledge the disease cannot be trans¬ 
mitted with certainty. The positive results obtained by Delamome 
and other workers should be accepted with caution, as the exceptionally 
long period of incubation allowed by them does not exclude the possible 
intervention of other factors of infection. Other authors, howex^er, have 
obtained negative results. 

As a general rule, the primary lesions in epizootic lymphangitis are 
dermal or intradermal. The author attempted to ascertain whether in¬ 
oculation in the dermis would lead to the appearance of the disease. In the 
more fortunate cases the result was the formation of a single abscess which 
proceeded towards recovery without the formation of secondary boils. 
Intravenous injection of large doses of pus were never followed by even 
the slightest reaction. The insertion of virulent matter into the bone 
marrow did not give good results. It was even found impossible to cause 
the formation of specific lesions by auto-inoculation. 

BeidiS, and Troueme have found that hypodermic injections 

of yeasts cause the formation of abscesses; the organism shows a greater 
intolerance to each new injection; instead oi acquiring immunity against 
the yeasts it appears to become accustomed to expell them. The author 
has observed similar phenomena in the case of the cryptococcus during 
attempts at pyovaccination. 

1003 Preliminary Report on the Virulence of Certain Body Organs in Rinderpest. — 

Boynton, W. H,, in The Philippine Agncnitural Review, Vol, X, No. 4, pp. 410-433. 

Manila, 1917, 

The following results were obtained while endeavouring to devise, a 

(1) See R., June, 1917,561; R. August,X917,No. 734 ; i 2 . Feb., 1918,Nos. 177and 176 ; 
i?.,March, 1918, Nos. 310 and 311. [Ed.) 
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, method of securing the aggressins of rinderpest. Since the virus of rinder¬ 
pest cannot at present be satisfactorily cultivated under artificial condi¬ 
tions, it was decided to try to extract the virus from the tissues of animals 
suffering from this disease. From the symptoms, lesions, and microscopical 
findings, it is quite evident that the virus attacks primarily the involuntary 
muscles and endothelial lining of the capillary vascular system and the 
parenchymatous tissue. From the results obtained by the intravenous 
injection of various drugs and disinfectants it is quite evident that the vi¬ 
rus of rinderpest does not have its fountain head of development in the 
blood stream. The real place where the virus multiplies appears to be 
inside the tissue cells where the disinfectants can not penetrate, the virus 
in the blood stream being merely a surplus which is thrown off from these 
tissue cells. In following this line of reasoning the writer decided to con¬ 
sider certain tissues where lesions were more or less pronounced, as cultures 
and extracts were made from them. The tissues used by him were liver, 
spleen, lymph glands, ,heart, intestines, thymus, skeletal muscle, larynx, 
pharynx, and th§ back of the tongue from animals which were either bled 
to death for virulent blood or from animals which had died after a regular 
course of the disease. 

The tissues were taken from the animal as soon after death as possible. The amount of 
tissue desired was weighed, ground in a sterilised meat grinder and placed in a sterilised flask 
where twice as much phenol solution was added. This material was thoroughly agitated two 
or three times a day and kept in the refrigerator at 15-160C., or it was agitated continously for 
4$ hours at room temperalu-e, then placed in the refrigerator for 24 hours, and then filtered 
through ganze and the filtrate replaced in the refrigerator until used for injection to carabaos 


The results may be summarised as follows :— 

Water extracts of the liver, spleen, and lymph glands 3 days old and 
^ 0*5 % phenol extract of liver, spleen, lymph glands, heart muscle, caecum 
and colon 5 days old are highly infectious to susceptible animals. On the 
other hand, the skeletal muscle, the larynx, pharynx and base of tongue 
and the pancreas are not suitable tissues for making extracts in the case of 
rinderpest. A 0.5 % phenol extract of liver, spleen and lymph glands 
holds the virus of rinderpest in a virulent form for periods of time varying 
from 8 to 55 days. A i % phenol extract of liver, spleen, caecum and 
lymph glands 17 days old are highly infectious and a i % phenol extract 
of liver and spleen 21 days old are virulent to susceptible animals. When 
glycerin is added to a 2 % phenol extract which had been agitated for 48 
hours the virus of rinderpest is' readily destroyed. In a 2 % phenol ex¬ 
tract of lymph glands 8 days old the virus of rinderpest is destroyed. It 
is advisable to use a 0.75 % phenol extract not over 15 days old. The tis¬ 
sues best adapted for this work are the liver, spleen, lymph glands, heart, 
fourth stomach, caecum and colon. 

From the results obtained in working with rinderpest it is very plau¬ 
sible that similar or even better results may be obtained with the virus 
of hog cholera along these linCwS. 
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1004 - Observations on the Control of Rbipicephalus annulatus australis^ in 
Queensland, Australia. — Thomson, F., EZeooh, G., and tucker, G,,in the Qiiccmlmid 
Ai^nciiltwal Journal, Vol. VIII, Pt. 6, pp. 302-307, Brisbane, December, 1017, 

The Queensland cattle tick {Rhipicefhalus minulatm austral h) lives 
as a parasite on cattle only. The females, gorged with bleed, drop to the 
ground, where three days later they begin to lay; the^^ continue for 
10 to 21 days, each one laying from i 500 to 3 000 eggs. These hatch 

during a period of 21 to 42 days. The larvae climb on to leaves, fence 

posts, and similar objects, where they can live without food for several 
months. If they find no host they eventually die ; if they attach them¬ 
selves to an animal they pierce the shin and feed on the blood. After 

7 days of parasitic life they pupate, and after another 7 days the adults 
emerge. The adults live on the host for another 7 days; during the lasc 
24 hours the females gorge themselves with blood, then drop to the earth, 
and the cycle re-commences. 

The Department of Agriculture of Queensland recommends the fol¬ 
lowing dip against ticks: — commercial arsenic, i 700 gm; caustic soda, 
800 gm.; tallow, 800 gm.; vegetable tar, i litre; water, 800 litres. The 
animal must be completely covered by the solution, and should even be 
made to swim in it. This method has been employed in Queensland for 
about 20 years with excellent rcvsnlts. There is no doubt that an animal 
which has been twice dipped at intervals of 8 days is x:)eifeotly free from 
ticks and may be sent into an immune district without danger of its 
carrying the parasite there. 

Of recent 3^ears breeders have tended to reduce the concentration of 
the dip, by reducing the amount of aisenic to i 400 and even i 200 gm. 
per 800 litres of*water, and to replace dipping hy spraying. A series cf 
experiments made at the. Stcck Experiment Station at Townsville showed 
conclusively that: — i) the official formula must not be diluted ; 2) spra^"- 
ing, even if repeated each week for several months is not as ejficient as 
dipping at intervals of one or two weeks ; consequently spraying is inefiS- 
cient as a control. 

1005 - Thymic Acid and Thymol in the Treatment and Prevention of Intestinal Cocei- 
diosis in Cattle. — Tr^mona, P. (R. Scuola Supenore di Medidna Veterisaria di Torino), 
in 11 Nupvo Er colam , Year XXIII, No. 10, pp. 1 13-115. Turin, May 31,1918. 

According to observations of the Author, Dr, Saneoeenzo and otheis,. 
intestinal coccidiosis or red sccur frequently afiects cattle in the marshy 
regions to the north-west of the pro\dnce cf Venice. In confiimaticn 
of the results obtained by Dr. Saisteorenzo, the author obtained recoveiy 
in 4 to 6 daj^s by administering thymic acid at the rate of 15 gm, for adults 
and 10 gm. for calves. In order to prevent the disease, he dosed the health^^ 
animals,for 3 days with»5 gm. of thymol per head per day. 

1006 - Life Histoiy of Ascaris lambrieoides and Related Forms, —.ransom, b. h. 
and Foster, W. D. (Zoological Division, Bureau of Animal Industry, U.S. Dept, of Agric,), 
in the Journal of Amculmal Research, Vol. XI, No. 8, pp. 395-39S. Washington, E, C.-, 
November 19, 1917.^ 

The .life history of Ascaris Imnbricoides, the common intestinal rouud-^ 
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worm of man, and of A. suum or A. suilla, of very common occurrence 
in the intestine of pigs, has been recentlj^ studied by F. H. Stewart, of 
the Indian Medical Service. In spite of their different name?, these worms 
are the same parasite, or forms so closely related that they are morpholo¬ 
gically indistinguishable. As a result of his investigations Stewart 
was led to a conclusion contrary to the usually accepted opinion that the 
infection of man or pig with Asoansi results from the ingestion of the eggs 
of the parasite. He concluded that it is necessary in the life cycle for 
the eggs to be swallowed by rats or mice and that in these animals the 
embrj^os hatching from the eggs undergo certain migrations and devtiop- 
mental changes, after which they may be transferred in the faeces or 
saliva of the rats or mice to food or other materials likely to be ingested by 
human beings or pigs, and thus ultimately reach their final hosts. The 
authors have reviewed and repeated Stewart’s experiments, and from 
the various contributions of other investigators toward the solution of the 
problem of the life history of A. lumbricoides and related parasites, and 
their own experiences, arrive at the following conclusions:— 

The development rf A. lumbricoides and closely related forms is di¬ 
rect, and no intermediate host is required. The eggs, when swallowed, 
hatch out in the alimentary tract; the embryos, however, do not at once 
settle down in the intestine, but migrate to various other organs, including 
the liver, spleen, and lungs. Within a week, in the case of the pig Ascaris, 
the migrating larvae may be found in the lungs and have meanwhile un¬ 
dergone considerable development and growth. From the lungs the larvae 
migrate up the trachea into the oesophagus by way of the pharynx, and this 
migration up the trachea may already become established in pigs, as well 
as in artificially infected rats and mice, as early as a week after infection. 
Upon reaching the alimentary tract a second time after their passage 
through the lungs, the larvae, if in a suitable host, presumably settle 
down in the intestine and complete their development to maturity; if 
in an unsuitable host, such as rats and mice, they soon pass out of the body 
in the faeces. 

Heavy inv^ions of the lungs by the larvae of Ascaris produce a serious 
pneumonia which is frequently fatal in rats and mice and apparently 
caused the death of a young pig one week after it had been fed with numerous 
Ascaris eggs. It is not improbable that ascarids are frequently responsible 
for lung troubles in children, pigs, and other young animals. The fact that 
the larvae invade the lungs as well as other organs beyond the alimentary 
tract and can cause a serious or even fatal pneumonia indicates that these 
parasites are endowed with greater capacity for harm than has heretofore 
been supposed. 

Age is a highly important factor in deitermining susceptibility to 
infe^ion* with Ascaris, and susceptibility to infection greatly decreases 
as the animal becomes older. This, of course, is in. harmony with the 
web-known fact that it is particularly children and young pigs among 
which infestation with Ascaris is common, and that Ascaris is relativelv 
of rare occurrence in adult human beings and in old hogs. 
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1007 - Askaron”, a Toxic Constituent of Intestinal Worms, especially of Ascarids, and 
its Biological Action. — Shimamura Torai and Fxrjn Hajime, in the Journal of ilc 
College of AgricuUiife, Impenal University of Tokyo^ Vol. II, No. 4, pp. 1S9-25S ~r 4. Figs, -f 
Bibliography of 12 Publications. Tokyo, 1917. 

The authoro have isolated from the mesenteric liquid oi dried and pow¬ 
dered ascarids (Ascuris Ihmbricoiias of the pig and A. megalocepliala of 
man) an extremely toxic propeptone, for wihcb they propose the name 
of ‘‘ askaron"'* This propeptone produces all the s3niiptoms of poisoning 
observed in ascariadasis and following on injections of the. mesenteric 
liquid or aqueous extract of ascarias. It is also present in other intestinal 
worms. The authors have found it present {with the same toxic properties) 
in Filaria immitis, the larvae .,f Gastrophilus, Sclewstomuni viilgare, Oxyuris 
curvula, Trichocephdus depressiuscultis. 

The ether and alcoholic extracts of dried, powered ascarids are non- 
poisonoiis even in strong doses, but they always have a haemolj^tic action 
not possessed by “ askaron 

The most sensitive among the experimental animals were found to be ^ 
horses, then guinea-pigs, dogs and rabbits ; rats and mice were refractory. 
The chief symptoms of ‘ askaron poisoning are troubled breathing, 
dilatation of the peripheral blood vessels, increased secretions and excre¬ 
tions, nervous disturbances, depression of the temperature and arterial 
pressure ; on autopsy, are observed :—dilatation of the lungs (in guinea- 
pigs) ; hyperaemia and haemorragic exudation in the gastro-intestinal 
canal, in the endocardium and internal organs (particularly the lungs) ; 
partial coagulation of the blood. The fatal dose of crude “ askaron '' per 
kg. of live weight, given intravenously, is 0.004 mgm. for the hors-. 0.8 
mgm. for the guinea-pig., 2 mgm. for the dog, and 5 mgm. for the fabbit. 

In the horse, the instillation of even very dilute solutions (up to l in 
10 000) of crude askaron always produces a copious lachrymal secre¬ 
tion, which is supposed to be due to the volatile constituents of the as¬ 
karon On repeatedly giving* instillations, the reaction becomes weak¬ 
er and weaker, but; never wholl}’- disappears. 

After a first poisoning by “ askaron great resistance is quickl}’- de¬ 
veloped ; the “ askaron " obtained from different species is reciprocally 
immunising and to an equal degree. 

“ Askaron ” is primitively toxic ; the normal serum of the horses 
contains no antibody againstaskaron The horse can be actively 
immunised against a dose of askaron 400 times the mortal one ; this great 
immunity is probably due to cellular resistance. 

" Askaron should be considered as a metabolic product of the worms. 

rooS - 1 . Morphology of Normal Pigs* Blood. II. Effects of Muscular Exercise and 
the Heat of the Sun on the Blood and Body Temperature of Normal Pigs. — 

PATMEk, C. C. (Veterinary-Research I^aboratories, Minnesota Agticnltnral Experiment 
Station),in : I. Jotirmlof AgficulturalResearch, Vol. IX,No. 5, pp. 131-140. Washington, 
DC.. April 30,1917; II. Ibid., Vol. IX, No. 6, pp. 167-189 4 - Bibliography of 9 Publica¬ 
tions, May 7, 1917. 

I. —The work reported in this paper was undertaken with the view 
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of establishing normal data under conditions which exisst in Minnesota as r 
basis for future studies and so corroborate the work of other investigators. 

After an historical review of the subject, the author describes his own 
experiments and summarises the results obtained as follows : — 

The number of erythrocytes in the blood of the pig varies under 
different conditions. It is lower in ycung animals than in old. It also 
varies according to the condition of the animal. A well-nourished pig in 
good condition will show a higher count than a pig in poor condition and of 
the same age. . It was about equal in the blood of male and female animals. 

The leucocyte count was lower in young animals, but individuals of 
the same class may show considerable variation. It seems to be higher 
in male than in female animals. 

The percentage of haemoglobin was higher in older animals; it was 
higher in male than female animals. 

The specific gravity of the blood was higher in older animals. 

The clotting time was less in younger animals. 

Five classes of leucocytes can be recognised in the blood of the pig 
Lymphocytes, large mononuclears, polymo’rphonuclears, eosinophiles, and 
mast cells. Results of the differential counts by various workers are fairly 
uniform. The percentage of lymphoc3rtes and large mononuclears is 
higher in young animals. Older animals show a higher percentage of 
polymorphonuclears, eosinophiles, and mast cells than young animals. 
Dijfferential counts in male and female animals are about the same. 

II. — This work was carried out, in part, along with the preceding one. 
The author's summary is given below. 

1) ^ Blood examinations in normal resting pigs, covering a period cf 
24 hours, may be quite uniform; but in some animals there is marked 
variation throughout the period, 

2) Observations made upon a number of animals leads to the con¬ 
clusion that muscular exercise does not cause an increase of red corpuscles 
in the peripheral circulation of the pig. 

3) Results based on only one or a few experiments may le&d to wrong 
conclusions, owing to the variability in the blood of pigs. 

4) Evidence given by work with the pig tends to confirm the theory 
of perspiration being responsible for the increase in the number of red 
corpuscles following muscular exercise in man. 

3) Muscular exercise in the pig is *usually followed by a leucocy- 
tosis. i ’ 

6) This leucocytosis is probably the result of muscular exercise 
forcing leucocytes into the general circulation from the tissues. 

7) Muscular exercise leads to marked changes in the differential 
counts. The mononuclear elements are decreased, and the polymorpho¬ 
nuclear elements are increased. The height of the curve is reached several 
hours after exercise, and the normal proportions do^ not return for many 
hours. 

8) Exposure to the sun causes, similar changes in the differential 

curve. , 


[ms] 



, 9) changes under both conditions are the result of increased 

rate of aging of the leucoc^iies, the cells becoming older faster than young 
ceils are being produced. • 

10) Muscular exercise and heat of the sun lead to a marked increase 
in body temperature. 

11) Body temperature changes are more pronounced in fat pigs 
than lean ones, but evv^n in pigs weighing 75 to 100 pounds marked changes 
are likely to occur. 

12) Increased atmospheric temperature and increased percentage 
of humidity lead to increased body temperature. 

13) Blood examinations of pigs which are to be used for clinical 
records should be taken from animals which have been confined in a small 
cool pen for at least 24 hours, and better, 48 hours. The animals must 
be kept absolutely quiet and not worried. Feeding and watering should 
be regular. The daily blood examinations should be made at the same 
time on each day. 

14) Temperature records which are to be used for clinical records 
should be taken from pigs kept in a cool, shady pen. The animals should 
not be exercised or worried when the temperatures are taken. If the 
animals are chased around the pen when endeavouring to obtaiy the tem¬ 
perature, the last temperatures taken may show a marked rise. For tu¬ 
berculin work where the temperatures are used it would be best to keep 
them confined in a crate throughout the test. 

15) The condition of the animal (amount of fat), the temperature 
of the atmosphere, and the percentage of humidity are factors which should 
be considered in determining the normal temperature of the pig. 

xoog -< Investigations into the Action of the Thyroid Gland, in the United States. -- 

I. Allen, B.M., The Results of Thyroid Removal in the I^an^ae of RanaJnpienSy in TIw 
Journal of Experimental Zoology, Vol. XXIV, No. 3, pp. 499-520 4- 4 Tables -f- S Figs. 

1 Hate. — II. Swingle, W. W., The Acceleration of Metsimorphosisin Frogl^arvae by 
Thyroid Feeding and the Effects upon the Alimentary Tract and Sex Glands, Ibid ,, pp. 521- 
543 4 - I Table 14 Figs. 4 - Bibliography of ii Fublications. Philadelphia, Jamiaiy, 
191S. 

I. — Although numerous invesfigations have been made into the 
effects of removing the thyroid gland from young and adult animals, thcTe 
are no data on the results of removing* this gland from animals at a very 
early stage-of their development. Such an operation is exceedingly diffi¬ 
cult in the embryonic stages of reptiles and birds, and almost impossible 
in that of mammals. The author, therefore, used amphibians for this 
purpose^ taking as subjects tadpoles of Rana pipiens, cf which, the meta¬ 
morphosis offers a very wide field of observation. It was found that the 
complete removal of the thyroid gland does not affect the course of early 
development till the hind limbs have begun to grow; further differentia¬ 
tion then ceases and metamorphosis does not occur. The general soma 
development, that of the limbs, alimentary tract and brain (the anterior 
portion of the head is of abnormal form, lengthened and broadened) were 
specially studied. No other organ seeped to show any further dtffereutit*:^,; 
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tion, except the gonads, which w^ere nnafiected by the removal of the thyroid 
gland. This coincides with WEissmann’s hypothesis of the independence 
of the germ plasm from the soma. The administration of thyroid extract 
to these larvae caused a resumption of growth even four months after it 
has ceased, thus corroborating the results of the following investigations. 

IL — Other workers have observed that thyroid feeding greatly hast¬ 
ens the difierehtiation and metamorphosis of tadpoles. In this manner 
Gtjdernatsch obtained from frog larvae in a very short time perfect frogs 
no larger than flies. The author continued these experiments with a spe¬ 
cial view to the influence on the reproduction organs. Frog larvae were 
fed a powdered th5^roid extract mixed with 30 % its weight of flour. Im¬ 
mediately after the administration of this food the subjects ceased to grow, 
eight days later limb buds were observed with a hand lens. Pigmentation 
was rather more marked than in the control animals, and in a very short 
time the subjects had all the characteristics of adult frogs, with the excep¬ 
tion of the gonads and germ cells, the development of which was similar 
in the experimental and the control animals. 

Results, — i).There is no immediate physiological connection between 
the thyroid gland an(f the reproduction organs of amphibians. 

2} With this exception the administration of thyroid extract to frog 
larvae has a marked influence on the bodily changes of the animals, all the 
organs and systems passing rapidly from the larval condition to that of the 
adult. 

loio-Effecfc of Time of Digestion on the Hydrolysis of Casein in the Presence of Starch. 

—• McHiiRGUE, J. S. {laboratory of Chemical Research, Kentucky Agricultural Experi¬ 
ment Station), in Journal of A^ncultural Researck, Vol. S!ll, No. i, pp, 1-7. Washington, 
D. C., January 7,1918. 

The Van Slyke method for protein analysis [Journal of Biological 
ChemisPy, VoL X, No. i, pp. 15-55,1911) was worked out upon mixtures 
of relatively pure amino-acids and was not intended to be applied directly 
to crude sources of protein contained in cereals and feeding stuffs. Not¬ 
withstanding this fact, Grindeey, Seater et ah, of the Illinois Experi¬ 
ment Station, published in 1915 the results of the determination of the 
amino-acids contained in cottonseed* meal, tankage and alfalfa hay, ap¬ 
plying the Van Slyke method directly to the proteins contained in these 
different feeds. A little later Noelaxt, of the Kentucky Experiment v^ta- 
tion, published his results, obtained by the same method, on about 25 
different sources of crude protein contained in various seeds and feeding 
stuffs. In December 1915, Grindeey, Sum et al., published a second 
paper on'the amino-acid content of various feeds, including wheat, oats, 
barley and soy bean, a number of which - had been analysed by NoEUD. 
They obtained results which did not agree well with thos^ of NoEUi". 
Hak^h and Beoteby, of the Wisconsin Experiment Station, commenting 
on this lack of agreement have stated that whether accurate deteiinina- 
tions of any or all the amino-adds can be secured when the hydrolysing pro¬ 
teins are in contact with hydrolysing carbohydrates most first be ascer¬ 
tained before these data can be acc^ted as final. Hart and Sure have 
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published results obtained upon the hydrolysis of casein, alone and in pre¬ 
sence of a number of different carbohydrates, on a 48-hour digestion and 
concluded that their work on casein and GortnER's work on fibrin hydro¬ 
lysed in the presence of cellulose definitely show the inapplicability of di¬ 
rect hydrolysis for the estimation of amino-acids in feeding stuffs by tht 
Van Slyke method. But it occurred to the author that a duplication of 
the experiment of Hart and Sure, carried on at Varying lengths of time of 
digestion, would afford more conclusive evidence on this subject, as it is 
by no means to be taken for granted that results obtained on a 48-hour 
digestion will be the same as those carried on for a shorter length of time. 
Accordingly he planned the experiments described in the paper under re¬ 
view, and which led to the following conclusions :— 

• The Van Slyke method for protein analysis, when applied to mixtures 
of casein and starch in the proportion of i to 5, and hydrolysed from 13 to 
15 hours with 20 per cent hydrochloric acid gives results for the amino- 
acid groups that are comparable with those obtained by Van Slyke upon 
casein alone. 

A digestion period of more than 15 hours with 20 per cent hydrochlo¬ 
ric acid on a casein-starch mixture brings about a redistribution of the ni¬ 
trogen contained in the histidin and cystin groups. 

The insoluble residue obtained from a casein-starch digestion after 
being t.horoughly washed contains nitrogen, which is not seriously affected 
wh^n distiHed with calcium-hydrate suspension, very small amounts being 
split off'as ammonia or remaining in the filtrate. This indicates that the 
nitrogen is in an inert form and its estimation should not be included in 
the humin determination. 

toil - The Influence of the Food on the Vitamine Content of the Milk. —See No. 952 

of tJiiS Review. 

X0I2 - Aquatle Plants Which May Be Used as a Food for Cattle: Investigations in Hol¬ 
land .—Nederlandsch Weekblad voof Zuivelhefeidmg en Year XXIV, No. 10, p. 2. 

Doetinchem, June, 1918. 

In*view of the present scarcity of cattle food various sources of such 
food have been studied, among others three aquatic plants: i) Lemna 
tfisulca (duckweed); 2) Elodea canadensis (water-weed, ditch-moss, water- 
thyme) ; 3) Azolla sp. The experiments made at the cattle Food Control 
Station of Wagenningen showed that those plants may well be utilised as a 
cattle food. They may be fed either fresh or washed to cattle and pigs. 
As at the season when these plants may be gathered there usually sufiB- 
cient green fodder, it is of^special use to preserve them. As artificial desic- 
catidn would be too expensive for this purpose, it is more practical to en¬ 
silage them. 

Analysis of fresh duckweed, water-weed and Azolla gave the following 
figures for each plant respectively.: — Albuminoids, 1.8,1.4,2.3 %; fats, 
0.2, o.i, 0.3 % ; starch, 2, 1.9, 5.1 %; crude fibre, 0.6, ii.o, 2.0 %; 
moisture, 94.3,94.6, 88.0%*; ash, i.i, o.x, 2,4%. 

After desiccation these plants retain good albuminoid and starch 

{itiiNIflfl. 
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cbntents. This is shown by the following percentages (dry matter basis) 
for duckweed, Azolla and water-weed respectively ; — Albuminoids, 
31.5, 2.6, 18 % ; fats, 3.5, 1.8, 2.5 % ; starch: 35. 35-2. 42.5 %• 

1013 - Digestible Hay Cake and Hay Paste. ~~ gaiu, e , in Comptes -rcndus dcs Semwcs dc 
PAcadimie Agriuulture dc France^ Vol. IV, No. 17, pp. 539 545 - Paris, Mey 15,1918 

In order to utilise hay to better advantage the author states the prin¬ 
ciples by which he was governed in making digestible hay cake and hay 
paste, with the intention of giving later the physiological characteristics 
'v^hich he is still studying and which may support his claims for its practical 
value. He tested the use of cake prepared by his method on horses, which 
ate it readily. The method of raiswg the yield of hay by making cake and 
paste includes physical and chemical-biological procedures which permit 
the modification of the physical condition, digestibility, nutritive ratio and 
adipo-protein ratio. The aim is to increase the quantity of useful nutritive 
matter. 

A. — PHYsrCAE Processes. — Crushing and partial cooking. 

It is sufficient to crush, sift and pass the powder though an electro¬ 
magnet to remove the metallic particles. By mixing the product with 
water, cake, lozenges, etc. may be made. Crushed oats may be incorpor¬ 
ated. Better results may be obtained by partially cooking the cake by 
drying at bo^C., followed, if desired, by rapid superficial heating. The au¬ 
thor also tested short treatment in the autoclave. 

B. Chemical and bioeogicae processes.* — Special chemical, dia- 
static and fermentation treatments, to affect the chemical composition to 
a more marked degree than by the physical processes. 

The nutritive'ratio (or food quotient of hays) and the adipo-protein 
ratio may easily be altered ; by changing them the coefficient of digesti¬ 
bility is modified. To the crushed hay may be added other products: — 
concentrated foods such as oil cakes (i to 5 % only), small fodder seeds 
or flours, young leaves of forest trees, reeds, sedges, etc., and even foods 
with a specific action or simple chemical addition (e. g. glycero-phosphates). 

C. Fermentation of the hay powder by compression. — The 
ferment actions capable of influencing the real value of hay vary in nature. 
They may be concerned with the diffeient immediate principles*, especially 
the liberation of useful elements, by attacking more or less severely the 
ligneous covering in which they are often enclosed. Hay from stomachs 
often give a useful flora capable of acting on the powder to be made into 
cake. The author made several tests with the classical diastases, hay from 
ox^s stomach and hay from sheep's stomach, coiiyiiercial Yeast, a hay infu¬ 
sion, and, finally with partial sterilisation and the dissociative action of 
steam under pressure in the autoclave. 

One of the chief elements of the value of hay lies in the seeds of the 
plants composing it. The harvest is, however, hastened so that the hay 
may be tender and ripe seeds are rarely found in hay. With digestible hay 
cake it would be advantageous to harvest later. 

A small part of the hay might be fed as paste, the preparation of which 
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only requires crushing, sifting and kneading with 3 or 4 times more water 
than powder, by weight. The product is very similar in appearance to 
hay from sheep’s stomach. It may be dried in the air. compressed, or fed 
fresh mixed with other food Crushed seed, nettle leaves, leaves of young 
trees, sedges, reeds, etc., may be added.. 

1014 - The Zebra and its Hybrids as Domestic Animals.— Fawcett, W'. , in Lf Hacmiia, horses 
Vol. VIII, No. 8, pp. 242-245 -r 0 Figs. Buffalo, N. Y,, Slay, 1918, 

For more than a century attempts have been made* in various coun¬ 
tries to utilise the zebra and its hy’brids for agricultural purposes. The 
zebra can be bred as a domestic animal. The first hybrids were obtained 
by crossing a female zebra and an ass, then b}" crossing a female 
zebra with a horse, and also by crossing a mare with a male zebra. A 
zebra X ’ass cross was obtained by Ford CeiVE tow^ards the end of the i8th 
century"; later on similar crosses were obtained in France and Italy. Fur¬ 
ther crosses were also obtained, especially" in Great Britain, Australia and 
France. Crosses were obtained in Brazil in 1899 and 1900 and also in Scot¬ 
land (by Prof. CosSAR E\vart) between small pony" mares and male 
zebras. Hen Hagenbeck has obtained crosses between female zebras 
and pony stallions. 

The different species of zebra (i) have all been used for crossing, and 
some seem better suited than others. BurchelTs zebra (which was used 
by Prof. Ewart for crossing) has been used very often; the mountain 
zebra, common in South Africa, has been used. For other crosses, es¬ 
pecially those carried out by- the U. S. Government, Ortvy's zebra was 
.used. This latter is sqmewhat larger than the others being 52' and 56 
^n. high ; an adult animal w"eighs from 770 to 880 lb. It occurs in Aby"s- 
sinia and Somaliland, but it is gradually" becoming rarer and rarer, while 
it is with difficulty transported from the place of capture to countries 
across the sea. A 11 :hough it has ne%"er been domesticated, it is docile and 
would probably be easy to domesticate a.nd rear. The male shows great 
dislike of mounting large mares, even if he has grow"n up with them from 
a foal. On the other hand he readily" mounts small mares or she-asses. 

The hybrids obtained in the United States are very ^"igorous and re¬ 
sist the cold of temperate regions as well as does the ass. They show a 
decided improvement over the parents as regards their form, movements, 
and way of standing. The average weight at birth is 48 lb.; at i y"ear 
275 lb., wdien the average height is 48 in. 

The cross she-ass x zebra are very" obstinate and hard-mouthed, w"hich 
constitutes an obstacle to their use as w"orking animals. On the contrary 
the cross mare X zebra is more docile and tractable, and can be used like 
the mule, over which it has the advantage of being much better shaped. 

In crosses made in the United States between mares and zebras, the 
stripes in the coat of the hybrid were indistinct and the characters of the 

{i) Three species of zebra $re recognised Eijms zchrx^ the conunon or mountain zebra 
E. hwchdli; E. The latter is heavier than the others, with closer and darker stripes 

IF. E. Beddard, The Cambridge Nafml ffhfoty, Vol, X, pp. 244-245. Eondon, 1909)* , : j 
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mother predominated. In other crosses made in South America and Eu¬ 
rope the characters of the father were predominant and the stripes were 
still more marked than those of the father. 

1015 - The Origin and Improvement .of Cattle in Colombia. — Gonzales, T. 1., in Re~ 

vista a^Hcola, Organo del Ministeno de Agricttlium y Comer do, Year IV, No. i, pp 12-25 
2 Figs. Bogota, January, 1918. 

The first imported cattle in Colombia were brought there by the vSpan- 
ish conquistadotes ”; they included 37 animals, mal. and female, and 
were imported from Andalusia by Rtriz de Edgo in I 57 ®* conditions 
were very favourable to their development, especially in the large plains 
of San Martin and Casanare and their numbers increased in an astonishing 
manner. Later there were imported into Colombia some of the cattle 
which had been introduced by the French and English into North America 
in the i6th and 17th centuries and had become acclimatised there. Fin¬ 
ally a few selected and improved cattle were imported from the United 
Kingdom. 

Colombia is specialty suited to the production of butcher's cattle and 
the breeding animals sought for are those of beef breeds. The best results 
on the American Continent have been obtained with the Hereford, Short¬ 
horn, Angus and Galloway breeds; of these the author considers the 
first the most suited to all the environmental conditions of Colombia. At 
one time zebus were bred in Colombia, but their hybrids with the native 
cattle were not satisfactory, of bad form and savage nature, and produc¬ 
ing only a medium meat. 

The decree No. 77, passed in 1917 to encourage the importation of 
breeding stock for improving Colombian cattle and the crossing of its 
breeds with foreign selected breeds so as to produce stronger animals, of 
more rapid development and better form, granted breeders importing ani¬ 
mals for the improvement of cattle a third of the total expenses incurred 
till the animal reached its destination, including the price paid for it, A 
sum of 50 000 goU pesos (£ 9 900 at par) has been allocated for the buying 
of breeding stock to be sold by auction. 

1016 - The Angora Goat in Madagascar.^ Carongeau, iu the Remte agricole et vetkinam 
de Madagascar el JDepcndances, Year II, No. 17, pp. 110-112. Tananarive, March, 191S. 
,The author-brought to Madagascar three male and three female An¬ 
gora goats from the Naivasha Experiment Farm (Australia). The animals 
were sent to the ostrich farm at Tulear where a small herd has been formed 
under the direction of the veterinary surgeon, M. Grandmoxjgin. 

At the end of 1915 a small herd of native goats was formed for breeding 
with the males. Excellent results were obtained. In 1916 the herd in¬ 
cluded 5 pure-bred ma^es and ii pure-bred females, as well as 9 cross-bred 
kids of the first generation. 

On December 31,1917, M. Grandmougin stated that the angoras had 
adapted themselves remarkably, to such an extept, indeed, that their vi-, 
tality may be said to be superior to that of the native goats. It was pos¬ 
sible to, cure Angora goats suffering from scab, whereas, in Madagascar 
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goats living under the -same conditions, the disease made slauglitering 
unavoidable, v^hatever treatment was adopted. 

The herd is composed of 80 animals including 30 pure-breds, of which 
8 are males, and cross-breds of the first ajid second generation. The ani¬ 
mals pass the whole day on pasture land and receive no supplementary 
ration. 

It has thus been proved that it is possible to breed Angora goats suc¬ 
cessfully in Madagascar. Numerous breeding centres could be formed 
throughout the south, as the Angora does well where the Merino can no 
longer live. 

1017 - Mussels as Food for Pigs: Investigations in Demark. — Ugcskmffoi Landmacnd, 
No. 23, pp. 313-314. Copenhagen, June, T518. 

The following investigations were undertaken at Rosvang (under the 
direction of Inspector LKEGAARd) with a view to determining the effi¬ 
ciency of mussels as a food for pigs. 

In the first experiment all the animals received per head in 10 days 
66 lb. of “ Maelkeriaffald ” (skim and butter milk); those of Group 1 re¬ 
ceived in addition 56.1 lb» of barley, those of Group II 41.3 lb. of barley 
+ 224 lb. of mussels (“ nrolsingekodreplacing 14.4 lb. of barley. The 
increase in live weight for one animal at the end of 10 days was 17.8 lb. for 
Group I and 8.6 lb. for Group II (fed on mussels). 

As this experiment was made at a season when mussels are small a 
second one was made under much the same conditions but with younger 
animals. In this case the difierence between the two groups was much 
smaller. In Group I (full grain ration) the increase in live weight per head 
at the end of 10 days was 13,8 lb.; in Group II (grain ration partially re¬ 
placed V mussels) it was 12.5 lb. 

At the end of the second experiment the quality of the meat was ex¬ 
amined, and the flesh and fat of the pigs fed on mussels was found to have a 
very marked oily smell and flavour, and the melted fat a brown colour. 
For this reason it is advisable to stop feeding mussels some time before 
slaughtering.' It should also be remembered that raw mussels (with the 
shells) only supply 10 to 14 % of flesh, so that 2 lb. of shelled mussels will 
replace i lb; of grain in the ration, whereas 16 lb. of mussels with shells 
are required. After boiling the mussels it was found possible to keep them 
in buttermilk for four or five days, even during the hottest part of summer, 
and the same buttermilk could then be used as food. 

1018 - Experimental Modification of Gernf Cells and the Effect of Daily Malation 
of Ethyl Alcohol and other Poisons on the Progeny of Pouitiy. — pearl r., i. Ge¬ 
neral Plan of Experiments with Ethyl Alcohol and Certain Related Substances, in The 
Journal of Experimental Zoology,, Vol SXn,No. i,pp. 125-^64 -f 3 Pigs, -f 6 Tables 4 - 
Bibliography of 43 Publications. — II. The Effect upon the Domestic Fowl of the 
Daily Inhalation of Ethyl Alcohol and Certain Related Substances, Ibid., Vol. XXII, 

, No, I, pp. 165-185 4- 4 Figs. 4 - 6 Tables. — III. The Effect of Parental Alcoholism, 
and Certain Other Drug Intoxications, upon the Progeny. Ibid., Vol. NXII, No. 2, pp, 
241-3104-7 Figs 4-15 Tables. Philadelphia, January and Febmaiy, 1917. 

, -riie aim of tlie experiments described was to determine whether ii is 
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possible to niodif3^ hereditary factors in any special manner and to observe 
the effect of such modification from the point of view of inheritance. 
The problems studied were : — 

1) Does the continued administration of ethyl alcohol (or other 
similar narcotic poisons, such as methyl alcohol and ether) to the domestic 
fowl induce precise and specific changes in the gerniiiial material, thus cans* 
ing new, heritable, somatic variations ? 

2) in the absence of a specific effect, is there a general effect upon the 
germinal material leading to degeneracy of the progeny ? 

3) What are the effects in 'general upon the soma of the subject, 
and do they give an}" clue to the probable origin and mechanism of the ger¬ 
minal changes ? 

I. —The general plan and method, the material and subjects of the 
experiment are described. The animals used w^ere hybrids from Black 
Hamburgs (males) and Barred Plymouth Rocks (females). Besides other 
advantages, the use of h3'brids renders possible wider and more precise 
observations on the eventual variations of the inherited characters as a re¬ 
sult of artificial poisoning and the determination of the extent to which 
these variations deviate from the Mendelian laws. The subjects were di¬ 
vided into 3 groups according to the poison administered—-ethyl alcohol, 
methyl alcohol and ether. These substances were administered by the 
use of well-closed galvanised iron tanks, in which the animals were placed 
each day for at least one hour. The floor was made partly^ of heavy galvan¬ 
ised wire gauze which connected the tank with a cylinder below which 
was filled with absorbent cotton soaked in the toxic substance. Similar 
experiments made previous!}^ by^ Stockard havd shown that the birds ab¬ 
solutely refuse to drink water in which the substance is placed, so fhat this 
method is impracticable, 

II. — The organic and physiological effects of the inhalation of the 
toxic substances were studied with the following results : — 

i) The mortality among the treated birds was much low^er than 
among the control birds from the same parents. After 15 months' treat¬ 
ment the difference was 41 % in favour of the treated birds. This is op¬ 
posed to the accepted idea that alcoholism shortens life. Too much im¬ 
portance is not attached to this fact and it is believed that as the experi¬ 
ments continue and include more animals this difference will gradually 
decrease. The photographs show that there is very little difference in the 
appearance of the treated and untreated birds. 

‘2) The oi the treated birds began to increase immediate¬ 

ly’^ after the beginning oi the treatment in autumn. This increase, which 
probably was not due to the treatment, was greatest in January and 
February and was followed by a sharp and prolonged fall till May or 
June, when there was another steady increase till the following Feb¬ 
ruary (193:6). , At this date the treated birds were on the average 9.9 % 
heavier than, the untreated birds. 

3) Eg^ production showed he marked difference between the treated 
birds or control birds ; both groups of birds laid normally in each season. 
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Throughout the 15 months of the experiment the average production per 
bird was 184.74 eggs for the controls, and 183.97 treated subjects ; 

the difference — 0.77 — is negligeable. 

III. — The effects on the progeny of the administration of toxic sub¬ 
stances to the parents are given, and the characters which may be expressed 
quantitatively are examined. Treating one or both of the parents with 
toxins reduced the number oj fertile eggs, i. e. those in which a zygote was 
formed by the union of sperm and owum. Pre-natal as well as post-natal 
mortality at all ages was lower fn this case than in the control birds. The 
sex ratio of the progeny was not affected by the treatment of the parents. 
Treating the male onlj^ did not affect the weight of the offspring at hatching, 
but wrhen both the parents were treated the hatching iveight was superior 
to that of chickens from the control birds. This also holds good for the 
adult body weightoi the progeny of both sexes. There was little difference 
in the rate of growth of the male offspring till after 100 days, after which 
the treatment of the parents resulted in a steady increase in weight The 
effect on the female offspring was similar, but occurred after 200 days. 

The treatment did not affect the proportion of ' abnormal chickens, 
which was similar in bolh cases. The Mendelim, laws were not affected, 
at least as regards dominance, recessiveness and sex linkage. Xothing in 
the experiments showed the administration of toxic substances to have 
any injurious effects on those germ cells which formed z^^gotes. The results 
obtained support the theor37 that alcohol and similar substances ac^ as 
selective agents on the germ cdls of the treated subjects. It may be assumed 
that the relative vigour or resijsting power of germ cells varies continoiisly 
from a low to a high degree. Treatment with alcohol thus has several re¬ 
sults certain germ cells will be incapacitated from forming zj^'gotes ; 
these are clearly the least resistant: others will produce defective zygotes ; 
these are those which have been unable to resist the poison completely; 
finally, those which are not perceptibly affected will produce normal zj^- 
gotes. This would explai n why the progeny of parents which have been treat¬ 
ed with toxic substances are, on the whole, superior to those of parents not 
so treated as regards physical resistance, vigour, development and mortali¬ 
ty, In experiments of this kind the ratio between strong and defective 
zygotes depends on two variable conditions—the amount of toxic substance 
adniinistered and tbe average resistance of the germ cells ; this second fac¬ 
tor depends on the breed. 

These results corroborate those of Kick with mice,' as well as the 
statistical data obtained among the working classe.s by Eluerton and 
Pearson, * 

10x9 ” The Use of Weevily Wheat for Feeding Poultry.— - 4 GazeUi, of New 

South Wales, VoL XXIX, Part. 4, p, 592. Sydney, April, 1918. 

Methods for utilising wheat-meal made from weevih" wheat for feeding 
poultry have been tried in the Chemist's Laboratory of the Department 
of Agriculture, New South Wales. A mixture of i of bran to 2 of wheat- 
meal gave a coarse mixture, but it made a good mash. One part of, 
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bran to 3 of wheal gave a good mash of better appearance, while i of bran* 
to 4 of wheat gave a mash of good appearance, that seemed too adhesive 
for poultry. The bran shonld be first scalded and then-the other ingre¬ 
dients worked into it. 

1020 - The Use of Seaweed in Poultry Feeding'(i). — dechambre,?., in UAiiHcuiiure 
praiiqm, Year BXXXII, Vol. XXXi, No. 12, pp. 230-231. Paris, June 13, 1918. 

The author describes the experiments made by M. MoTTE, at Tre- 
gastel, C6tes-du-]Siord, on the feeding of poultry with seaweed. Ten hens 
and ten ducklings were fed first on Laminaria then on all kinds of algae. 
The algae w^ere freed from salt by being washed several times in fresh water 
(this washing is not indispensable). They were then chopped into small 
pieces from 3 td 5 mni. long; this is easier if they have previously been par¬ 
tially dried. They are then mixed with boiled crushed potatoes and put 
in a baker’s oven for three hours or cooked over a low fire. When the 
whole is w^ell jellied it is kneaded and distributed to the poultry. The 
ration given the poultry experimented with varied from 6.6 to 8,8 lb. of 
algae mixed with 2.2 lb. of potatoes. No grain was fed. 

hater the potatoes were deducted from the rations for the ducks, which 
ate the algae alone and fattened as rapidly as those fed normally. This 
was also attempted with the hens which, however, refused the algae alone, 
so that the potatoes had to be added and, later, swedes. The hens devel¬ 
oped well, laid normally and their flesh had no’ peculiar flavour. The 
results were satisfactory in every way. 

FARM ENGINEERIN(?. 

jLiains’ERY 
A-KD 


(I) For tlie utiimtiou 0! algae for fcedr^g purposes see R, March, 1918, No. 320., {Ed,} 
, , {2} Paper read before the Royal Society of Arts at I^udon. 


1021 - Agricultural Machinery in the United Kingdom (2). — Courtney, f. S {Con¬ 
sulting Engineer to the Royal Agricultural Society of England), in the Journal of the 
Royal Society of Arts, Vol. EXVI, No. 3416, pp. 403-415, London, May 10, 191S. 

In describing the history of the development of agricultural machi¬ 
nery in the United Kingdom, the author draws attention to the fact that 
the double-furrow plough was developed by Tord SommervibbE (i8oa) 
and improved by T. Pirrie (1867), It was used for a number of years, 
but it fell into disuse until the last 20 or 25 years. 

As early as 1866-67 the Royal Agricultural Society made an inquir;^ 

^ on the subject of steam cultivation, and a mdst interesting report gives 
details of the work done, which was about 6 acres per diem. Direct haul¬ 
age of the plough by the engine was tried as early as 1865, but it was 
abandoned owing to the soil-packing caused by the engine. Of all thecable 
haulage systems, the one that has maintained its position is the double-” 
engine system, which is still pre-eminent for eiSiciency. Out of 540 sets 
of double-engine sets at work in England, 267 are over 40 years old, 
99 between 30 and 40 years old, 13 between 20 and 30 years old, 28 between 
10 and 20 years old, and 133 under 10 years old. The author next considers 



AGRICUIfTURAI, MACHINERY AND IlilPLEMENTS 


1087 


the internal-combustion tractor and refers to the intersting paper by Mr. 
LEGROS, entitled Traction on Bad Roads or Land ’’ (i) ; he then deals 
with cultivators, scarifiers disc-harrows, and rotary diggers (a machine 
of this type was patented in 1857). After dealing with harrows, rollers, 
seed drills, potato planters and diggers and manure distributors, the au¬ 
thor passes to mowing and reaping machines, harvesters, threshing ma¬ 
chines, straw elevators, straw trussers and presses, the history* of which 
he gives as well as the improvements they have undergone and the driving 
power they require. In 1849 the Royal Agricultural Societj^ held its first 
trial of portable engines, built somewhat on present lines, i. e., with lo¬ 
comotive-type boiler and horizontal engine. In 1850, as the result of 
further trials it was found that the engines were much improved owing 
to better design and the use of increased steam pressure. In 1872 still 
greater improvements were found. 

After describing the development of road traction for carr5dng agri¬ 
cultural produce, the utility is shown of applying water and electric power 
to agricultural purposes. In comparison with other countries there is 
relatively little water power available in Great Britain, but the author 
advises farmers to utilise as full}^ as possible any such water power that 
is available in their district. 

f 

1022 - Hints on the Use of an Agricultural Tractor. — Extracted from La jovmee^ in the* 

BulleUn Meitsuddela Chambre Syndicatedes Constnicieufs de Machines Ap'icoUs de France, 

N’o. 3, pp. I<^3-I44. Paris, May, 1918. 

It is important, iji the first place, that the field of action of the tractor 
should not be too wide. ^ If it is true that the ma3ority of tractors are well 
sprung nowadays, it is none the less true that their chief use is not that 
of running about on the road. First, these journeys waste time, petrol 
and oil, ahd end by over-working if not damaging the machine. This 
results in time wasted, expensive repairs, the machine being held up, and 
the delay of urgently-needed work, without considering that all these 
journeys and delays considerably decrease the daily yield of the machine 
and that the extra cost due to running on the road, increases the bill 
of the tractor. This means a higher, cost for ploughing an acre, the price 
in reality falsified by the bad use of the tractor. For example, a 20 
H.P. tractor working on an 20-acre field at the rate of 5 acres per day, 
will, by long, frequent journeys, decrease its yield to 2.5 and 3.7 acres, 
a yield which does not justify the use of a tractor. 

The tractor should also be used intensive^’, e., night and da3% 
weather permitting, so as to increase its yield.* In bad weather, animals 
should be used to do the work. It is true that with the use of chain- 
track tractors and the tractors used in electroculture, the slipping of the 
wheels in wet soil is avoided. 

Another point work considering is that tractors do not ^ve their Ml 
yield unless they are used with such implements as are suitable to them, 
which is not always the case. 

(i) Simimarised ill B., July, xgiS, Kb 803. {Ed.) - * . ; 
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For agricultural work other than ploughing, the full power of the trac¬ 
tor should be used so as to obtain the best yield. Thus, a 20 H. P. tractor 
hauling a single binder will not give a good ;^’ield ; two or more binders 
should be hauled at once. 

Similarly, light work is best done by draught aiiinials. The tractor 
is not meant to do away with draught animals, but to do bettei than them, 
more quickly and cheaply, and where animal traction is obviously insuffi¬ 
cient to attain the desired end. 

These hints will be specially useful to agiicultural groupings formed 
for mechanical cultivation. 

1023 - The Dirufoe and Sabaria System of Gable Traction Applied to Agriculture.— 

Gl^GNONI, the Reusta Ac la Lif^a A '^rnmiy Asociacion Nacwnul, Ycai XXI, \’'nl XX, 
Nos, 9 to 12, pp. 1S3-193. Buenos Ayres, September to December, 1917. 

With previous systems of cable traction (FowLER and Debatn, 
Howard and Fischer), nearly 25 % of the power is lost in overcoming a 
series of passive resistances; which, however, are said to be eliminated in 
the Dirxjbk and Sabaria system of traction. In this the machine moves 
to the end of the furrow carrying with it the traction platform to which 
the anchored cable is attached. Meanwhile the steel cable rolls on 
a»drum coupled to the engine, in such a way that the remaining part of 
*the cEble lies on the furrow. After this the operation recommences for 
the next furrow up to the anchorage already prepared on the opposite 
headland. In this way the resistance due to pulle^/s and cables is avoided, 
thus giving an efficiency of 88 to 93 %. The inventors Ijave patented 
both the machine and the fuel, w'hich is a gas. ^The machine has a pull 
of 45 H. P. ; it weighs 8 800 lb. ; works 'a breadth of 131 in. and a depth 
of 6 in.; the coefficient of circular friction is 0.1*5; the tractive effort per 
sq, dm. is 60 kg., the work per hour (lo hour day with 8 % hrs. actual work), 
is 3.35 acres ; actual work per lo-hr. day is nearly 20 acres. A driver 
and one assistant are required. The machine with all accessories (plat¬ 
form and engine, balance plough, about 5 000 ft. of metal cable, anchor, 
etc.) is 13 350 paper pesos (about & 1078). The fuel (a patent gas) is con¬ 
sumed at the rate of 500 gm. per H.P.-hour ; it costs 25 pesos (£ 3,2s.) 
per metric ton. Allowing 336 working days per year, the authos; finds 
that the cost of ploughing i hectare is 4.03 pesos, (about 2 s. 10 d. per acre), 
The inventors have also built a 60 H.P. model. They intend to 
exploit their invention not by selling the machines but by hiring 
them out. 

1024- Trials of Disc-Harrows with Tractors, in France. — ringelmann, m., iu 
thQ Bulletin ds‘la SoHiU d'Encouragement pour RIndustrie Nationalc, Year XCVII, 
Vol. CXXIX, 2, pp. 313-319 + 8 Figs. Faxis, MarcTi-April, 1918. 

With tractors turning the last furrows it is often necessary to use 
teams for searifying and harrowing ; these teams can be replaced by dou¬ 
ble disc-harrows working over a large width and thus doing "much 
work. They ate also very suitable for preparing the *soil for autumn 
or spring sowing.by replacing the scarifying and harrowing. A seed dril 
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or a broadcaster may even be mounted on the clisc-iiarrow, thus sowing 
during the same operation, should the state of the soil permit it. 

The author deals with trials with 2 ordinary Osborne disc-harrows; 
on light soil that had been fallowed, wdth a 16 HP Mogul tractor and a 
14 disc harrow, about 53 820 sq. ft. are worked per hour with a consump¬ 
tion of 9.9 lb. of petrol per acre ; on recently ploughed land with the same 
machines, about the same area is cultivated (53 389 sq. ft.) with a consump¬ 
tion of 12.4 lb. of petrol per acre. The speed was 3662 yards per hour 
on fallow and 3 692 yards on recentl^^ ploughed land. 

After describing the double disc-harrows (i) uith smooth and tcothed 
discs built by M. Pieter of Paris, the author gives the results of the 
1917 trials, using a double disc-harrow and a seed-drill: — 

I. II. 

Avcragti depth cultivated iu inches. 2 95 4.4 

Average traction in lb... total 1026.0S 1:188.32 

a « ') lb. per sq. dm. {= o i sq .... 47.74 . 41. 

3' 3) » lb. per disc. 31.1) 40.26 

yuaiiiy of the -work. . ..Very good. Excellent 

The angle of each disc with the direction of traction was 77*^ in the 
first trial and 74*^ in the second. 

Under ordinary conditions the smooth discs work quite w'ell. The 
toothed discs might be reserved for soil liable to cake strongly ; as regards 
this point the author has not sufficient information to allow him to give 
any definite information. 

1025 - The Marti Earth-Grab. — Gachet, a., in La Tare Vaiuioise, Year IX, No, 35 

pp. 323-324 -{- 2 Pigs. Eausanne, Sept, i, 191S. 

The Uanded-Estate Improvement Society of Biole3''-Orjulaz {Canton 
of Vaud, Switzerland) uses an earth-grab made M. F. Marti, of Berne, 
for constructing drainage canals. The earth-grab is worked by a mov¬ 
able steam crane. The grab is let down into the ground, into which 
it is driven by its own weight; the completeness of the filling depends 
6n the nature of the ground. The steam engine then draws up the 
grab by means of the crane cable until the pawls on the grab engage ifi 
an automatic opening device. The grab is then let down; it opens but 
remains suspended by the pawds engaged in the release. When opened 
and emptied it is lifted slighth"; the pawls release automatically' and the 
grab can be let down again. The earth is emptied on the side of the ca¬ 
nal for, while the crane is lifting the grab up, the machine is turned to the 
right or left. The grab runs along rails, which are moved forward as the 
work continues. The height of fail depends on the height at wffiich the 
opening device can be attached to the^ arm of the crane. 

A machine similar to that described is being used for making embank- . 
inents at Eau-Froide (Canton of. Vattd) ; the contract price is i franc per 
cubic metre ; the earth-grab can dig and load 150 cubic metres a day. At 

(i) See R., May, No. 561- 
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Bioley-Orjula?;, the contractor receives the same price for work done with 
the machine or by hand. 

1026 - Machines Used for Harvesting Cereals in the Argentine^—FERRE, j. a., in Mi~ 

nisteno d& AgriculUira de la Nacion, Direccion General do Enscnanza e Investiz^aciones 
A^ricolas, Seccion Escuelas Prdcticas y V^t^eros, pp. 1-103 + 109 Figs. Buenos Ai'es, 

1917. 

An illustrated description of the working parts of mowers, reapers, 
binders, simple headers espigadoras binders*headers, etc. 

In the Argentine the most commonly used makes ^are: the McCor¬ 
mick, Deering, Johnston, Osborne and Champion reapers, usually 
cutting a 65 or 71 in. swathe; the Me Cormick, Deering, Johnston, Os¬ 
borne and “ Acme ” binders, cutting 59 to 95 in.; the Me Cormick, Deer¬ 
ing, Johnston, W. Wood, Champion headers, usually cutting 142 in.; 
the '^La Golondrina ", McCormick, Osborne, Acme ", Deering and 
Johnston binder-headers, cutting 142 in.; the Deering, Crescent, ‘‘ Da 
Golondrina ", “ Da Australiana " combined headers and threshers, those 
most used cutting 71 in., 82 in., 95 in., and requiring a team of 8 horses. 
By changing horses the full width of the machines can be used, thus doin^ 
12.35 and 18.5 acres per day of 10 hours’ actual work. 

1027 - The Chiesa Drier with Multiple Recipients. — Tarchetxi, a., in iiGiormiedi 
Risicoliura (Organo Mensile della R. Stazione Sperinientale di Risicoltura e delle Coltiva- 
zioni Irrigue, Vercelli), Year VIII, No. 4, pp. 54-58 -j- 2 Figs. VercelU, April 30,1918. 

The author describes a new type of drier for rice and maize, made by 
C. Chiesa, of Milan, and sold under the name of ‘'Automatic drier with mul¬ 
tiple recipients It includes 2 or more recipients, generally all of one size; 
^the yield of the machine depends on the number of recipients. In the 
movable type described in the present article, there are 2 recipients; 
in the fixed type there are 3 or more. These machines can be worked by 
hand or by power. 

The build of the new drier is the same as the old Chiesa type or like 
the ordinary type with vertical chambers or cells. In the new tyj>e, how- 
e\"er, 2 or more machines of the old type are placed one above the other 
and provided with shorter vertical chambers* 

In the movable type, there are 2 rows of chambers, or two super¬ 
imposed recipients supported by a strong wooden frame. Under each 
recipient there is a horizontal, oscillating tray that carries the rice from 
one recipient to another placed underneath*; under the last there is an 
inclined plane over which the grain passes into a hopper and fills the sacks. 

The recipients ate rectangular (15 ft. long by 3 ft. 3 in. wide and 8 in. 
deep) and divided into 24 cells? 

' The warm air from the stove* passes into the recipients, whence a 
fan distributes it in the cells filled with grain, through which it passes into 
’ the opeu air. As the grain passes from the upper recipient into the lower 
one it is mixed, thus exposing it uniformly to the warm air. In the new 
drier the warm air pas^s vertically through the grain to escape at the 
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surface of the recipient; on the contrary, in the old t3’'pes, the air passes 
horizontally through the thickness of the cell. 

According to the maker, the machine produces 59 cwt. of dr}^ rice 
and 88.6 cwt. of dry maize per 24 hours, ^ith a consumption of i H.P. 
per recipient; thus the movable 2 recipient type inspected hy the author 
produces 118.1 and 177.1 cwt., with a consumption of 2 H.P. 

1028 - The Use of Potato-Drying Plant in Rhodesia. — nobbs, e a. (Director of 
Agriculture), in The Rhodesia Agricultural Journal, Vol. XV, No. 2, pp. 126-135 -f 2 
Tables. Salisbury, Rhodesia, April, 1918. 

Considering tlie possibilities of exporting Rho^sian potatoes to 
England and owing to the impossibility of sending fresh potatoes such 
long distances, the author advises that they should be dried and to that 
end describes two British systems together with the plant necessary The 
first system, that of James Milne & Son. Etd., Milton House Works, Edin¬ 
burgh, who have supplied a number of potato-drying plants to the Food 
Production Department in England, consists in steam-cooking the washed 
potatoes and passing them, b}^ a rough crushing process, over a special 
type of dr3dng machine. They are washed in a canal, about 2 ft. wide, 
2 ft. deep and about 100 ft, long, with a fall of less than i %. A good fiow 
of water enters with the potatoes and removes most of the sand and dirt. 
At the end of the canal is a grating through which the dirt3’- water and sand 
escape, and the potatoes shoot down into a rotary washer with a horizont¬ 
al shaft. This vat has 4 partitions with holes in each through which the 
potatoes pass, and revolving arms agitate them constantly in their transit 
from end to end of the machine. The washing is perfect and the potatoes 
leaving this machine are taken up a slope elevator and conveyor which 
di-stributes to hoppers over the cookers and drying machines. The 
cookers are arranged in duplicate over each drying machine. As the 
cooked potatoes emerge from the steaming vessels they are roughty 
crushed between small rollers, and then pass between 2 much larger steam- 
heated cylinders, which run practically in contact one with another; 
the film adhering' to each cylinder dries in the course of about % revo¬ 
lution, and is removed by sharp knives. The drying cylinders are worked 
at a pressure of about 80 to 90 lb. per sq. in., and require very special 
mixture of iron to be sufficient^ hard and yet strong enough to resist 
the pressure. The flake from the drying machines is milled and sifted to 
remove the peel, which commands a good price as a cattle feed. The 
Cost of the plant when installed depends on the number of machines : 
— £r 300, £i 800, £2 200, £2 500 for 1,2,34 machines respective^. 

The yields depend on the content of dry matter ; with *15 % of 6 xy 
matter in a season of 25 weeks of 60 hours each the yields for 1,2,3,4 ma¬ 
chines are 135, 270, 405, 540 tons of flour respectively and 34, 68, 102, 
136 tons of peel respectively ; with 25 % of dry matter for the same season 
the yields of i, 2, 3, 4, machines are 225, 450, 675, 900 tons of flour 
respectively and 56, 1x3, 170, 226 tons of peel respectively. 

Figures are also given showing the cost of working i, 2, 3 dr 
4 machines, which varies according to the.cost of fuel, etc. 
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The second system, that of Messrs. L. Lumey Co,, Ltd., the Mi- 
nories, London, consists in evaporating the water of the potatoes in their 
Iiivicta '' fruit and vegetable dryer and evaporator, which is made in 
5 sizes. It consists of a furnace for heating air which passes through an 
inclined chest or frame filled with tra3^s on which are laid the potatoes, 
fruit or vegetables to be treated. The greatest heat is concentrated upon 
a tray when it first enters the machine, and each tray subsequently in¬ 
troduced pushes the previous one into a lower temperature. The circula¬ 
tion of the hot, dry air ensures rapid dessiccation of the outside, so that 
colour and flavoiu'^are unimpaired. By this process ttiin-sliced potatoes 
can be rapidly changed into a hard, light, dry form which will keep and bear 
freight to distant points for further manufacture or consumption. 

Beside these systems the author says there are many others, duly 
protected by patents, such as those of H. G. Benjamin, New York, and 
the Aeelance VegetabeE Co., Ltd., London. 


1029 -New Appli(5ations of Artificial Cold.— fichet, a., in u Geme Omi, Year xxxvni, 

Vol. ENXII, No. 22, pp. 396-399 -p 9 Figs. Paris, June i, 191S. 

^ Owing to present-day needs the application of cold to industrial pur¬ 
poses has much increased, especially in the way of constructing cold-storage 
motor-vans and small cold-storage vehicles for the use of the armies in 
the field, for preserving vaccines, serums, meat, perishable food-stiiils, 
and, recentljE the construction of newtypts of cold-storage trucks that are 
an improvement over those previously used. These difierent applications 
of cold have been made possible by the use of the .Addriefen-Singrun 
refrigerator which is absolutely automatic, not* requiring a mechanic 
to attend to it, as the macliinery is enclosed in a hermetically sealed ‘..ase. 

This refrigerator consists of two hollow metal balls joined by a shaft 
whose end bears a pulley serving to give a rotatory movement. One ball 
acts as a freezer, the other as a condenser.’ - These are placed on two 
tanks, one containing water and the other a non-freezing brine. When the 
apparatus is rotated the brine tank cools down while the water is w^atmed 
in the other tank owing the compression. A stream of cold water is 
therefore necessary, as with all freezing maebims, to maintain a suitable 
temperature in the condensing tank. 

, The ordinary freezing agents—ammonia, sulphurous anhydride, 
methyl chloride, etc. —can be used- A detailed description of how the 
machine works is given, the principle being that of most refrigerators : 
— liquefaction of a gas by compres^on and cooling and evaporation of 
the liquid thus obtained by decompression. Owing to its extreme simpli¬ 
city the machine has been used by various of the French Mimsiries. espe¬ 
cially for the production of pure ice near front-line hospitals, for troops in 
the field,in the colonies, for preserving serums and vaccines, and for cold- 
storage transportation. The author describes all these applications in 
detail. The A-S refrigerator has been adopted by the American Army 
Transport Commission in France for the refrigerator waggons which ate 
;to be built, on account of its simple, construction, which allows it to be 
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left alone indefinitely without aii3’ fear of it going wrong or deteriorating. 
In the refrigerator waggons a small room is cut of! from the length of the 
waggon by means of .an interior wall. Ih this room a refrigerator of 3 ooo. 

frigories-heure '' (i) is installed with a pump and a small fan. The 
driving power is provided from the waggon axle. A governor prevents 
the speed exceeding a certain point which can be adjusted as required. 

Six large brine pipes are fixed on the roof of the waggon of sufficient 
capacity to provide for refrigerating the 'waggon in case of a 12-hour stop. 
The fan distributes the air to assure a uniform temperature in all parts of 
the waggon. 

The floor, roof and walls are insulated against heat by a covering 
of wood fibre and compressed cork slabs, To avoid too great changes of 
temperature, a thermostat acts on the salt pump, limiting its action when 
the temperature descends below -|- A lo-toii w^aggon can carr}^ 
some 8 800 lb. of -goods. These waggons will be used for carrying meat 
and fruit from the south of France. 

1030 - Review of Patents. 

TnjAGE Machines and Imptei^ients. — Canada: 182258 Disc 
sharpener. 

Sweden : 4.2146 Motorplough ; 42193 Device for agricultural machines; 
42194 Lifting and lowering device for agricultural machines ; 42305 Scraper. 

United Kingdom : 115198 Plough ; 115328 Balance plough ; 115553 Cul¬ 
tivator. , 

United States: 1265491 Soil pulveriser; 1265526 Ridging and pulveiis- 
ing machine ; i265979-3i266o^9 Harrow’-s ; 1266328 ; Disc harrow’ attach¬ 
ment ; 1266489 Spring toothed harrx.'w ; 1266502 Motorplough; 12667x9 
Agricultural implement; 1266753-1266754 Plough structure; 1266S77 
Gang plough. f 

. Drainage and Irrigation. — United States : 1264906 Ditching ma¬ 
chine. • 

Manures and Manure Distributors. — Sweden: 42147 Manure 
spreader. 

United Kingdom: 11549T. Manure distrubutor. 

United' Stedes; 1266174 Manure loader; 1266068 Straw’ spreader. 

, Drilt.s and Seeding Machine^. — Denmark: 22976 Potato planter. 

Sweden: 42195 Mechanism for seeding machine; 42x96 Seed distri-* 
bntor ; 42426 Drill and dibbler. 

United Sides: 1265323 Cotton seed dropping mechanism; 1265439 
Cotton planter; 1266634 Transplanter; 1267006-Check row^ attachment 
for mvaize planter: 1267011 Maize planter frame construction; 1267115 
Mai7e planter. ‘ ’ ‘ 

VariousCuetxteat, Operations. — Sweden: 42397 Horse ho^*; 42428 
Support for growing plants. 

(i) The "‘frigorie-hetire ” represents the number of calories removed in cooling a body. 
i. 0., negative calories. See Molinari, lyatiato'di chimica qmrraie ed appltmia alVIndusffi& 
VoL I, p. 354. Milan, 1918, (Ed.) ' 
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United States : 1265296. Vine cutter.; 1265710 Cane or maize topper or 
header; 1265776-1265902-1265962-1267149 Cultivators; 1266005 Cotton 
chopper and cultivator ; 126691S Wheel hoe ; 1266964 Hand, wheel hoe ; 

Control of Diseases akd Pests of Peants — Trance: 487121 Weed 
killer ; 487131 Sprayer for snlphating v \ nes . * 

Sweden : 42307 Rat trap. 

Switzerland: 78386 Sprayer. 

United States : 1265481 Insect trap. 

Reapers, Mowers and Other Harvesting Machines, — Denmark: 
23038 Fruit picker. 

Switzerland: 78385 Hand mower. 

United Kingdom : 115268 Mower. 

United States . 1265410 Fruit picker ; 1265635 Scythe : 1265649 Hay 
rake ; 1266984 Pitman connection for mower ; 1267138 Pea harvester. 

Machines for Lifting Root Crops. — Canada: 182268 Potato 
digger. 

Denmark: 23059 Turnip digging machine. 

Sweden : 42272 Root topping machine*; 42465 Root digging machine. 

United States: 1266376 Potato digger ; 1266439 Beet harvester. 

Winnowing Machines. — Sweden: 42437 Apparatus for cleaning 
bilberries, peas, etc. 

Machines and implements for the Preparation and Storage 
OF Grain, Fodder, etc. — Canada : 182378 Bin ventilator ; 182485 Hay 
press. 

Switzerland: 78505 Hay press ; 78542-78543 Crushing, milling, grind 
ing machin^='s. ^ 

United Kingdom: 115518-115544-115547 Scutching machines. 

United States : 1265014 Cotton seed Hnter ; 1265969 Hay loader; 
1266861 Packing means for silos. 

Forestry. — Denmark: 22963 Portable saw driven by compressed 
air for felling and«sawing trees. 

Switzerland : 78504 Faggot-making machine. 

.Traction and Steering of Agricultural Machinery. — Canada: 
182481 Plough coupler. 

Denmark : 22964 Windmill with multiple pairs of wings. 

France: 487045 Anchoring system for mechanical ploughing ap¬ 
paratus. 

United Kingdom: 115124-115277-115398 Tractors; 115269 Traction 
engine ; 115467 Agricultural motor tractor., 

United States: 1265114 Water motor; 1265118 Caterpillar tractor ; 
1265388-I266904-I267028-X267I22 Tractors ; 1266710 Tractor hitch for 
harvesting machine; 1266781 Traction attachment for motor vehicles; 
1266910 Windmill; 1267027 Tractor coupling device. 

Housing of Livestock. — United Kingdom : 115182 Horse shoe. 

United States : 1265534 Horse shoe. 

Poultry TAmma,--Vnited States: 1265548 Chicken brooder;, 
Incubator thermometer attachment. 
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Apiculture. — Sweden : 42274 Hone3' extract ji 
United Kingdom: 115355 Hone^’ extractor. 

Industries Bependixg on Pl^nt Products -- United Kimdnm - 
115317 Baker's oven ; 115067 Potato flour. 

Dairying. — Canada : 1S2454 Milking machine. 

Denmark : 22999 Apparatus for lifting and emptying niilkcans, 
Sweden: 42273 Separator; 42353 Low pressure engine for milk separ¬ 
ator ; 42464 Suction milking machine; 42498 Milking machine * 42499 
Rolled metal bowl for a separator. 

Switzerland : 78417 Process for storing fresh butter. 

United States : 1265914 -1266544-1266697-1266/95 Milking ma¬ 
chines. ^ 

Farm Bxni,DiNGS .-ustd Equipment. United Kinodom : 115435 -Ap¬ 
paratus for holding horses during shoeing. 

Various. — Canada : 182280 Centrifugal pump 

Sweden : 4239S Automatic watering device for fl^wrr pot. 

RURAL ECONOMICS. 

1031 - Farm Management and Farm Profits on Irrigated Land in the Provo Area 
(Utah Lake Valley), U. S, A. — CoxNOR, L. G ,in the U S Depayim^n^ or Annealtmo 
Biilhtiti No, 582 (Olfice ot Faim IManagemeut), pp 1-40 Washington, D. C , Janiiary 
• 7, 191S 

The farm-management survey discussed in this bulletin was made 
in 1914. The object of the survey was to determine, aprosimately, the 
profits that farmers receive in the irrigated area of the intermountain region. 

The 104 farms studied were divided into the following classes: — 
i) owners; 2) owners renting additional land; 3) tenants. 

The 75 records from farm owners were divided into three gioups, as 
shown in Table I, The first group represents fruit and sugar-beet or truck 
farms, no one of which is as large as 27 acres, and most of chem much 
smaller. The chief cash crops are fruit, beets and truck, other crops 
being quite unimportant on these small units. 

The second group comprises those farms of more than 27 acres in 
size, but on which practically the same crops are grown as on those in the 
first class. Productive live stock (usually stock other than work animals) 
is of but minor importance in either division. The farmers operating more 
than 27 acres derive a greater proportion of their crop receipts from grain, 
hay, and sugar beets than from &uit. Considerably more than half 
of the total receipts comes from the sale of crops in both of these 
groups. 

The third group comprises the live-stock farms from which records 
were secured. Practically half of the total receipts on these farms comes 
from the sale of stock and animal products, while only a little more than 
» half of the total receipts comes from the sale of crops. The most impor¬ 
tant cash crop is the sugar beet, and fruit is a minor consideration if 
present. 





RURAL UCONOlMICv^ 


1096 


Table I. — Average area, capital, feceipis, expenses, fami income, and labour 
income on 75 farms operated by their owners {Utah Lake Valley), 


Item 

Group 

I 

(26 small 
farms) 

Group 

II 

(29 fruit and 
beet farms) 

i 

Group 
i III 

(20 livestock 
i farms) 

All farms 

Size Qt i'arms. Acres 

16.48 

77.20 

106.65 

63.99 

Tillable area per fanu . • 

15-04 

* 56.64 

68.06 

45-26 

Crop area per farm ... . 

1 13.34 

46.05 

47.S1 

35 *i 8 

Capital.? . . Dollars 

1 6142 

T 3 337 

16 507 

II 688 

Receipts. )■ 

; 1311 

2 .^60 

3 793 

2417 

Expenses •. 

654 

I 195 

I 574 

r 105 

Farm income. j 

I 657 

I 265 

2 219 ! 

I 312 

L?^t>our income ... . ^ I 

i 

i 350 

; 

598 

I 394 

72S 


Table II presents the results from 22 farms where the operator owns 
an area which he deems too small for profitable farm management and rents 
additional land. ‘This method of operation is becoming more and more 
general in this region as elsewhere, with the rise in land values. It re¬ 
presents a step midway between tenant and owner, and is very effective 
in enabling men with limited capital to increase their labour income with 
but a small increase in their investment. The first group in Table II, 
with but three-fifths as much capital as the small owners,in Table I 
{^3 597 a-s against §6142), made considerably more labour income ($398 
as against $ 350). They raised but little fruity devoting a large part of 
their crop area to sugar beets. The size of farm and the crop area is a lit¬ 
tle larger than in group I, Table I. 


Table II. —> Average area, capital, receipts, expenses, farm income, and^ 
labour income on 22 farms operated by owners renting additional land 
{Utah Lake Valleyl). 


Item 

Group I 
(8 small farms) 

Group II 
{14 general farms) 

All farxus 

Size of farm.acres 

Farm area owned. n 

Additional area rented. 

Tillable area per farm .. . d 

Crop area per farm ........ 

Capital . . t.3 

Receipts.. 

Expenses.3 

Farm income. 3 i 

Labonr income. 

1 

1 

; 20.03 

i S.03 

1 12.00 

18.59 
17*00 

; 3 597. 1 

1026 1 

448 

578 

39S 

IC3.25 

S9.18 

24.07 

47.<>2 

43.70 

8 041 

2 197 

J 095 

I 102 

700 

! 

79.35 

59.67 

1 9.68 

37.67 

33-99 

6 425 

I 770 

859 

911 
! 590 


The second division in Table H comprises 14 fatms comparable to 
those of the same group in Table I. With IIbs than, two-thirds as much 

[I*S1] 
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capital, the3^ make practically one-fifth more labour income than the larger 
owners operating fruit and general farms. 

The last group in Table II shows the results for all*the farmers rent¬ 
ing land in addition to the aiea owned. 

These farms are compared with the last group in Table I which pre¬ 
sents the average for all farms operated by their owners. The average 
tillable and crop area in the two classes under discussion is a proper mea¬ 
sure of size. 

' On somewhat smaller farms, and with a little over half as much ca¬ 
pital as the average owner, the farmers renting additional land made an 
average labour income of S 590, or nearly six-sevenths as much as that of 
the straight owners {$ 728). The greater proportion of live-stock on farms 
run by owners accentuates the difference in labour income in their favour. 

The average labour income of aUthe owners and owners with additio¬ 
nal land rented is $ 697. The average capital is § 10 096. This compares 
favourably with returns from a similar size cA business in other parts of 
the country. 

Table III. — Average area, capital, receipts, expenses, farm income 


and lahonr income on 18 dairy farms (Utah Lake Valley). 



Average 



Average 

Size of farm. . . . Acres 

119.46 

Receipts.... 

j 

. . Dollars 

4227 

TiUable area per farm » - 

82.88 

Expenses • . . 

. . ') 

I 872 

Crop area per farm. . » 

• 5746 

Farm income. . 

. . » 

2355 

Capital ...... Dollars 

18 562 

Labour income . 

. . '> 

1427 

Table IV. —> Average 

area^ capital, receipts, expenses, farm and labour 

income on seven 

tenant (rented) farms (Utah Lake Valley). 



Farm 

Tenant 

i 

Landlord 

Size of farm.. 

. r , Acres 

89.0S 



TiUable area i)er i'ani', . . 

. . . )> 

79.11 

— 

— 

Crop area per farm. 

. . . » 

58.23 

— 

— 

Capital. 

. . . . s 

— - $ 

I I17 

$ 17 4<39 

Receipts-. 

. . . . » 

— 

2 II8 

I 167 

E 3 q 3 euse:,. 

« * • ^ 

— 

r 050 

5S9 

Farm iucome. 

... » 

— 

I 068 

I 02S 

Labour income ... . . 

, . . . » 

■— 

I 012 

— 

Pei cent on investment . . . 

. . . . a 



5-793 


Table HI presents the average of all the dairy faims included in the 
survey. Hot all are operated hy owners, there being two tenant farms 
included and two which are operated by owners with additional land rent¬ 
ed, These are handled statistically as though run by straight owners, 
the operators being charged with the landlord's expenses, credited with 


6 
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Tabes V. — Distribution of farm reccifis and of crop receipts on farms 
operated by their owners and on farms whose owners rent additional land. 


Sontce of receipts 

On 73 farms operated 
by their owners 

On 22 farms opeiated 
by owiieis 

renting additional laud 

Average 

(97 

farms) 

Group 

I 

126 small 
farms) 

Group 

II 

{29 beet 
and fruit 
farms) 

Gro\ip 

III 

[20 live¬ 
stock 
farms) 

Average 

(75 

farms) 

Group 

I 

(8 smalt 
farms) 

Group 

II 

(14 

_ general 
farms) 

Average 

(32 

farms) 


% 

% 

% 

% 

% 

% 

% 

% 

Crops. 

58.2 

60.2 

24.9 

44.6 

63.7 

47.8 

5^-2 

46.2 

Stock. 

4.0 

.4*2 

5.2 

4-9 

2.5 

5.<> 

5.0 

4.6 

Stock products. 

4.0 

3.5 

45.0 

21.0 

3-1 

15.3 

12.7 

19.6 

Miscellaneous. 

II.2 

5.7 

1.4 

4.8 

14 0 

4.8 

6.8 

5.2 

Increase of invcntoiy . . 

22.6 

26.4 

23-5 

24.7 

16.7 

26.5 

24-3 

21'.4 


% 

$ 

$ 

$ 

$ 

$ ' 

6 

0 

Total feceipts .... 

1 311 

3 460 

3 793 

3 417 

1 036 

S 197 

1 710 

3 311 

Maize. 

■ 

, , 

« 0,4 

O.I 

__ _ 

— 


O.I 

Potatoes. 

7-5 

2.8 

4.6 

4-3 

13-3 

8.0 

9,4 

53 

Wheat. 

1.1 

5.3 

0.6 

• 3.1 

6.0 

4.6 

5.0 

3.5 

Oats.. 


0-3 

o.i 

— 

— 

2.0 

1.4 

■ 0.5 

Hay. 

0.6 

6.7 

2.1 

. 4-2 

0.6 

4-3 

3-3 

4.0 

Beets ... 

21.2 

26.9 

82.9 

38.4 

72.4 

60.0 

63.5 

43-4 

Truck crops. 

8.5 

4.1 

1.4 

4.6 

• 3.4 

8.3 

7-0 

5.1 

Apples.! 

2X.2 

11.2 

6.2 

12.4 

3.2 

5*0 

4.4 

10.9 

Peaclies. ... . 

23,0 

15.6 

0.5 

139 


5-3 

3-9 

II-9 

Other fruit. 

16.0 

24.S 

0.9 

17.2 

1.1 

2.5 

2.T 

14.1 

Miscellaneous crops . . .. 

0.9 

2.3 

0-3 

1.6 

— 


— 

1.2 


% 

$ 

8 

1 $ 

$ 

0 

$ 

$ 

Total crop roceipfs . . 

9$3 

1 481 

94S 

1 089 

1 663 

t 049 

905 

1 049 


l)'%lnhu ifin 

of form 

e xpcnscs. 




Itejns of expense . . . 

% 

% 

% 

% 

% 

% 

% 

% 

Paid laboitt and board . . 

22.2 

20.4 

25.2 

22.3 

I5-I 

1S.8 

18.2 

— 

Family labour. 

9.5 

15*2 

13-9 

14.0 

8.5 

10,0 

9.8 

— 

Iinproveinent ami uew 









equipment. 

22.2 

24.6 

17.0 

21.0 

— 

' 19.9 

16.I 

.— 

Repairs. 

3.6 

4-3 

3-7 

3.9 

S-5 

3-5 

4.4 

— 

Feed .. 

II.5 

6.6 

14.1 

10.5 

9.8 

7.8 

8.1 

— ' 

Horseshoeing.' 

1.5 

1.2 

1.2 

T.2 

1-3 

1.2 

1.2 

—. 

Seed and fertilisers . . 

2.2 

1.6 

0.5 

1.3 

i.i 

I.I 

1.2 


Spray material .... * 

2 2 

2.1 

0.3 

1.4 

0*4 

0.9 

0.8 

.—. 

Machine work hired . . . 

3-^ 

2.5 

2.7 

2.7 

6.9 

2.9 

3-7 

__ 

• Interest, taxes, etc. . . . 

lo.g 

12.0 

11.1 

ir.4 

35-2 

22*8 

25.1 

_ 

Miscellaneous (including 









decrease inventory) . . 

6.4 

6.7 

4,1 

5-4 

3-6 

4.8 

4»4 


Stock purchased - . . . 

6;7 

2,8 

i 6.2 

4-9 

9.6 

6,3 

7.0 

— 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

itdlul axpemes , ... 

e43( 

i 106 

1 674 

1 106 

448 

ion 

$50 
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the corresponding receipts and interest on the landlord’s investment de¬ 
ducted from the farm income to secure the labour income. 

Table IV presents the results secured from 7 farms operated b}’ te¬ 
nants. The tenants made a labour income of S i 012, and the iandiords 
5*79 % their investment. 

Renting compared with buying. — From the preceding tables it seems 
very clear that the farmer with limited capital should rent rather than buy 
ladd in this area. The prevailing rate of interest ‘on farm mortgages is 
8 % (1914}. The average owner of the 22 renting additional land had the 
use of $4 447 in real estate belonging to the landlords, and paid only 4.5 % 
for it ($ 182). The tenants paid less than 6 % on the average, hut with 
only $ 1100 owned capital they made labour incomes much larger than 
the farmers in Table II or in the first two groups in Table I. 

Distribution of receipts. — Table V shows the percentage distiibution 
of farm receipts under the different headings (crops, stock, stock products, 
miscellaneous including outside labour, and increase of inventory leso 
decrease) as well as the percentage distribution of crop receipts and of 
expenses. 

Work horses. — The data concerning the number cf work’horses 
pel* farm 0id the crop acres per horse are presented in Table VI. The 
small farms have 1.94 work horses and only 7.32 acres of crops per horse. 
This shows a relatively low efiiciency of the farm draft. With the total 
cost of keeping a horse a year ranging from | 70 to $100, the inefficient 
use of farm draft on small farms represents an appreciable- reduction of 
the labour income unless the horses can be used in idle periods at out¬ 
side work. The average charge per crop acre for horse labour would there¬ 
fore range between approximately $6.40 and $9. 


TabItK VI. ~ Number of work horses and crop area per horse 
{Utah Lake Valley). 


Farm group 

Number 

of 

faruMi 

" Number 

of 

work horses 

Crop area 
per horse 

acres 

Small taniis. 

34 

1.94 

7*32 

General and fruit farms .... 

40 

3*71 

12.T4 

I/ive stock ^arrns 

21 

. ^ 

, 4*60 

11.30 

Total or average .... 

104 

331 

10.98 


The farmer's labour and the inf^mnee of outside labour on labour 
income. — An estimate was obtained from each farmer on the values 
of the work done by bim for that year. The average of all these estimates 
was $ 429, which is considerably higher than the average labour income 
earned by the small owner, or small owner with additional land rented. 
The actual wages paid to dependable men by the year were frequeutty 
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higher than the estimates of the farmers as to the value of their own year’s 
work. These wages usually range {1914) S 420 to $ 480 per year. 

The importance of outside labour in increasing the labour income of 
the small operators is shown in Table VII. The size of business on these 
small Utah farms is comparable with farms very much larger in area in 
non-irrigated sections. The intensive type of farming followed on irri¬ 
gated land calls for a labour supply commensurate with the size of business, 
but the operator and his family are often confronted with slack periods 
of considerable duration during the crop growing season, because the farms 
are not large enough to permit a widespread adoption of enterprises which 
would call for labour in the idle periods. The small farmers in the Provo 
area took advantage of these periods of farms inactivity to earn large 
additions to their farm receipts. An iiiterurban trolley line built into 
Provo created a much greater demand for man and team labour than 
ordinarily exists in this section.. These leceipts from outside labour 
increased the labour* incomes by more than 50 % in the case of the small 
owners and small owners with additional land rented. 


Tabee VII. — Importance of outside labour in increasing income 
on small farms (Utah Lake Valley). ^ 


Item 


Group I 
(15 small farms 
with 20 % or 
more of receipts 
coming 
from 

outside labour) 

Group II 
(26 small farms 
(oi??ners) 

Showing amount 
of receipts 
from 

outside labotr) 

Group III 
(8 small farms 
(owners) 
with additional 
land lented 
showing receipts 
from 

outside labour) 

Group IV 
(29 large fruit 
farms 

and beet farms 
(owners) 

'showing receipts 
from 

outside labour) 

Size of farm .... 

acres 

18.06 

16,48 

'20.03 

77.20 

Crop area per farm . 

n 

14.25 

13.34 

17,00 

46.05 

Capital. 

$ 

5 3<^2 

6 142 

3597 

13337 

Receipts. 

)> 

I 176 

I 311 

I 02G 

2 460 

Eabottr income , . . . 
Receipts from ouside la- 


• 430 

350 

39S 

598 

foonr.. 

Percentage of labour income 

301 

141 

135 

1 96 

from outside labour 

0^. 

* • /O 

70 

39 

34 

16 

! « 


Results by type of farming as well as by size. — In the preceding 
tables the various data and*the returns fox work done have been presented 
by size of farm. In Table VIII they are presented by type of farming 
followed. All the farms were tabulated which could be used in the six 
classifications of (i) small fruit-, {2) small general;*(3) large fruit, (4) large 
general, (5) dairy and (6) poultry farms. In arriving at the amount of 
labour used the value of extra labour hired was all reduced to a rnamtime 
basis at $ 2 per day, the regular daily wage. When members of the farm ' 
family worked the value of their labour (above their board) was reduced 
^ to man time at tire prevailing rate of wages for hands hired by the nionth. 
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TabIvE VIII. — Labour used on different types of farm 
and the rekirns for labour. 



Small 

fruit 

farms 

Small 

general 

farms 

I^arge 

fruit 

farms 

1 

Earge 

general 

farms 

! 

1 

1 Ifive-stock farms 

1 

Dairy j Poultry 

Number of farms .... 

i6 

18 

17 

• i 

24 I 

18 ! 

j 

4 

Average per farm: — 






Acreage . 

17-47 

17.18 

i 51.2 

62 .oS 

119.50 

^ 8.87 

Crop acreage. 

14-29 

14.12 

41.08 

45-65 

57-46 ; 

8.00 

Capital.$ 

6 248 

6 400 

13 915 

13 125 

18 562 1 

6 0^6 

Crop sales.$ 

804 

700 

1630 

2 311 

I 088 

278 

Stock sales.$ 

62 

30 

206 

103 

235 

160 

Stock product sales ... $ 

47 

50 

108 

146 

I 745 • 

859 

Miscellaneous receipts . Si 

155 

140 

159 

105 

50 . 

• — 

Eahour income . . . . $ 

302 

383 

611 

646 

I 427 

483 

Montbs of man labour used 

17.24 

14.46 

24.57 

20.29 

30.75 

15-15 

Animal units. 

4-33 

4-31 

925 

8.S1 

31-60 

10.60 

. ( Acres ..... 

1.80 

3-33 

4.78 

15-25 

12.11 

2.50 

( bushels .... 

68 

140 

196 

t 467-50 

527 

no 

Hay and fodder j 

3.10: 

2.70 

17.79 

! 11.67 

30 

r.25 


. 9.66 

8.50 

• 52-40 

3742 

102 

525 

_ . ( acres . 

1 tons . 

0.38 

5.42 

0.76 1 

11.96 

10.37 

2.10 

6,00 

86.20 

10.60 

182.92 

194.25 

41.30 

Fmit 1 . 

6.51 

1.70 

I 4*55 

3.80 

2 

I 


1542 

180 

2 S65 

512.38 

231.5 

184.5 

Non-bearing fruit. . . acres 

1.94 

0.17 

5.00 

1.85 

0.35 

0,4 

Other crops . 

1.56 

1.58 

1.77 

2.98 

3 

0.6 

Crop area in intensive 







crops % . .. 

72,7 

62.8 

53-8 

45 -X ; 

27-5 

51-2 

Ci'ops area per man , . acres 

10.0 

11.7 

20.1 

27.0 

22 3 

6.34 

Months of labour per crop 







acre . . .* . I 

1.206 

1.024 

O.59S 

0.444 

0.537 

1.894 

Eabour income per mou Ji 



i 




of labour.$ 

17.52 

26.48 

24' 

3X.83 

46.41 

32.54 

Number of work horses 







per farm. . . 

1.9 

1.97 

3-7 

3-4 

5-2 

1-5 

Crop area per work horse 






i 

acres 

7-52 

i i 

7.17 

II.10 

1343 

II.OI 

1 5.33 


These results show that the type of farming followed^ as well as the 
size of business, is an impoxtant^determining factor in the net return to 
the large orchardist, while in the case of the general farmers size of business 
is the chief factor in their net returns. The size of business in an ii^or- 
taut factor in the large net return on the dairy farms, but the type of ®m- 
ing appears of equal importance. Most of the labour used on these farms 
works longer hours than on the other types and the labour is performed on 
enterprises all of which give good returns. 

In connection with the study of the type of farming as presented in 
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Table \mi, it is particularly interesting to analyse tbe data presented-in 
Table IX in which the labour requirements of the important crops grown 
on these farms are presented in detail, with special reference to extra days 
of fnan labour which are given in the footnotes. By consulting these 
two tables a good idea can be secured not only of the farm business as a 
whole but also of the demands on the time of the operator in producing 
the diiferent ciops. 


TabeE IX. — Labour requirement of crops. 


Crop 

Winter 

96 da5’S 
46 avail¬ 
able 

March i 
to May I 
60 days 
35 avail¬ 
able 

May I 
to July I 
61 days 
42 

available 

July I to 
September i 
62 days 

50 available 

September 1 
to 

November I 

61 davs 

42 available 

November i 

to 

December i 
30 days 

20 available 

Total 



Day'i 

per acre 

of mo,ii lab 

o%iy. 



Strawberries . . . 

I 50 

0 17 

36.040 

2.67 

— 

— 

40.38 (I) 

Raspberries 

1.50 

8.17 

7*33 

44.00 0 

— 

— 

61.00 (2) 

Peaches ..... 

— 

6.24 

x*75 

3.X3 

22.00 (3) 

0.50 

33.62 (3) 

Prunes. 

— 

5.88 

3.20 

0.88 

22.00 (5) 

0.50 

32.46 (3) 

Pears . . ... 

— 

5.67 

2.25 

4.38 (6) 

9.50 (®) 

— 

21.So (6) 

Apples. 

— 

4 92 

1-75 

3-28 

14.00 (7) 

— 

23-95 H 

Alfalfa. 

— 

0.17 

0.83 

1.03 

0.83 

— 

2.86 8) 

Canning pea . . 

— 

1.54 

4 50- 

3-50 

•—. 


9.54 (9) 

Small grain . . . 

— 

0.82 

0.35 

1.38 

— 

0.67 

3.22 (M) 

Snap beans. . . . 

2.00 

l.oo 

1.94 

26.25 (») 

— . 

— 

31.19 (“) 

Tomatoes .... 

1.50 

2.10 

'5.07 

15.67 (13) 

12.00 (13) 

1.00 

37J34 

Potatoes. .... 

1.50 

2-qo 

2.09 

I.X5 

*'4,co (4) 

1.00 

12.64 (H) 

Onions. 

1.50 

3-17 

5-84 

2.67 

21.20 (15) 

3.66 

38.04 {«) 

Sugar beets . . '. 

2.00 

0.97 

3-97 

1.75 

6.25 

I.CO 

13.94 ('=’) 



Dtiys 

per acre 

of horse lol 

loiir. 



Strawberries . . . 

1 

i 3*00 

— 

5-67 

0.50 

— 

— 

9.17 

Raspberries . , . 

1 3.00 

— 

1.67 

6.00 


— 

10.67 

Peaches . 

1 — 

2.81 

1.67 

1.50 

5.00 (4) 

1.00 ! 

IX.98 (4) 

Prunes. 

— 

3*14 

3.28 

— 

• 6.00 

1.00 

13-42 

Pears .. 

1 —- 

1.67 

x-33 

i.eo i 

3.00 

— 

7.00 

Apples. 

1 — 

2.50 

1.00 

0,80 

S 00 1 

— 

12.30 

Alfalfa. 

— 

— 

0.95 

0.95 

0.95 1 

— j 

2:85 

Canrdng peah. . . 

— 

2.63 

4,00 

4.00 

— 

— 

10.63 (10) 

Small grain . . . 

1 — 

1.30 

—' 

0-73 

• — 

1.33 

3.36 < 

Snap beans . , . 

4.00' 

I-67 

1-53 

3-00 

— 

— 

10.20 

Tomatoes .... 

3.00 

1.27 

2.28 

4.75 

4.00 

2.00 

17*30 

Potatoes. 

3,00 

2.47 

r.c8 

0.25 

4.00. 

2,00 

12.80 

Onions. ..... 

3.00 

x-33 

0.50 

W 

3.20 

7.34 ('*) 

15.37 

Sugar beets . . . 

4.00 

1.60 

1*53 

0.50 

6.15 

2.00 

15.78 


liie figures in the above table include extra labour, mainly at hardest times, which in 
ail cases, even when done by children, is reduced to the equivalent of man time. This extra 
labour is as follows:— 

(1) Extra day man laboour, 2s.68 in third column; 0.2 in other columns. 

[2) V y> % » 34*50 in column 4; 0,50 » » » 

i$) » * * ® in column 5; X. 34 » » » 

Itntj 

















RURAI, KCONOMICS 


1103 


(4) Extra days horse labour, 3 (hauling). 

(5) Extra days man labour 17 in column 5; 2.28 in other columns. 

(6) » » ■> 8 in column 4 and 5 ; 2 in other colunms. 

(^) » » » 8 in column 5; 1.50 in other columns. 

(8) » '3 ') ') 0.75 evenly distributed al each cutting. 

(9) Total extra days man labour 0.77. 

(10) Total extra days horse labour o 2 (planting). 

(11) Total extra days man labour 0.80 (at harvesting and tlnashing). 

(12) Extra days man labour 22.50 (picking by boys and girls). 

(13) Extra days man labour 18 in columns 4 and 5 (picking inainiy women and 
childi'en); in other columns 1.25. 

(14) Extra days man labour 2 (digging) in column 5; 0.9 in other columns. 

(15) * Extra days man labour 13.60 (digging) in column 5 (harvest mainly childlen); 

5.33 in other columns, of which ^ are used in weeding before Sept i (done by boys) 

(16) Extra days horse labour 2.67 (hauling). 

(17) Extra days man labour, 5 in column 5 (harvesting), 1.07 m other colunms includes 
thinning about June i (dene by boys). 

(18) Extra days horse labour, 3.75 (hauling beets). 

The factors which apparently control the income of the faimers in 
the area surveyed, according to the data presented in the previous tables 
seem to warrant the conclusion that the greatest need of the small far¬ 
mers in this district is more land to work, and that diversification, also 
when needed, is not neaily as important as an increase in size of farm. A 
market crop which is more certain than fruit, particularly sugar beet, 
should be the proper diversification for the increased farm. 

A further increase in the number of very small farms in this region 
seenis to be unwise. About 30 acres seems to be the smallest size for 
efficient management without much reliance on live stock. Forty to 
fifty, preferably fifty acres, seems to be the smallest unit for efiScient man¬ 
agement where live stock enterprises are given a prominent place by the 
typical farmer. This is specially true for dairying. 

The general farms which grow truck and fruit as secondary enter¬ 
prises approximate the ideal cropping combination for this region, 

1032 - The Economic Results of the Overhead Irrigation of Strawberries in Illinois, 
U. S. A. — Adrian, J,, in System on the Farm, Vol. II, No, 4, pp. 134-135 -j- ^ 
Chicago, April, 1918, 

In 1916, after hardng grown strawberries for 12 years without irriga¬ 
tion, the author installed an overhead irrigation system (i). The cost of 
installation was $ i 200 for 6 acres, or $ 200 per acre. The water is derived 
from the municipal supply, and is charged for per cubic foot, the yearly 
cost of irrigation amounting to $ 60 for the 6 acres. The average amount 
of water required for the whole area is 1400000 gallons a year. The irriga¬ 
tion pipes are placed in parallel lines 50 feet apart. This distance allows 
the water from two paralld pipes to meet in the middle. 

. All the field, with the exception of i acre of autumn fruit, is planted 


(i) SeeB. 1912,Nos.486and627; No. 1090; B. 1915,Nos.95and 1330; B. 1917,^ 

Nos. 408 and 708. {Ed,} * , ; 

• ‘ ' ituMmnt 
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with spring fruit, but, in time, the author intends to grow the autuinn 
variety exclusively because of the greater profit obtained from it. 

During 12 years the average receipts from strawberry growing without 
irrigation were § 188.56 per acre, and the average profits $ 125.54. With 
overhead irrigation the average receipts per acre were | 542.86, and the 
average profits S 362.00. 

AGRICUDTURAD INDUSTRIES. 

1033 - A New Method for Determining the Watering of Wine (i). — pratolongo, u., 

in Le Stasioni sperimentali a§rane italiane, Vol. I<I, Pt. 1-9, pp. 56-60. Modena, 1918. 

The problem of diagnosing the watering of wine has not yet been 
satisfactorily solved, but, according to the author, it is not only possible to 
show watering, but, under certain conditions, easy. 

The method reprorted in 1912 by Prof. Pagnotta is based on the fact 
that natural wibe forms a saturated solution of mono-potassic tartrate and 
calcium tartrate. If the wine to be tested is saturated with mono-potassic 
tartrate and the difierence between the tartrate dissolved and the added 
tartrate and residue determined, it should be possible to calculate the amount 
of water added. The author made a series of investigations into the solu¬ 
bility of mono-potassic tartrate and calcium tartrate in hydro-alcoholic 
solutions, with respect to the temperature, and content in alcohol and tar¬ 
taric acid, considered as variables. He also investigated the Influence on 
the solubility of these two salts of the chemical treatments and changes 
to which wine may be subjected. 

The results of his study led him to believe that it is possible to show 
with certainty the watering of wine even with quantities as small as 5 to 
TO %. It is, moreover, possible to show the presence of other prohibited 
matter, such as, for example, sulphuric acid, even if the amount is too smgn 
to be detected by other analytical methods. The method is not only qua¬ 
litative, but also quantitative when the water added varies from 5 to 20 %. 
The author proposes to study the influence of changes which wine undergoes 
during ageing and through diseases. The method does not permit the 
detection of water added to the must. 

The method may be ouffined as followsThe wine to be tested is 
saturated with mono-potassic tartrate and calcium tartrate separately, 
the contact of the two salts in excess being kept at a temperature of from 
50-60° C. for hdf an hour. The excess of mono-potassic tartrate and cal¬ 
cium tartrate dissolved is allowed to settle by cooling, and, in tbe wine thus 
saturated, the following points are determinedi) the difference in the 
amount of mono-potassic tartrate dissolved and the two comparative acido- 
metric determinations made with non-saturated wine and wine saturated 
with mono-potasac tartrate; 2) the amount of calcium tartrate dissolved, 
with the determination by weight of the total calcium in the wine before 
and aftbr saturation. 

(i) See S., JannaiJ, 1918, No. 93; (M) 

[inis>i«sa] 
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1034 ~ The Influence of the Vegetable Function of Yeast on the Yield of Alcohol; a New 

Interpretation of Fermenting Power. Comptcs randus des stances dc 

VAcademic des Sciences^ Vol. CI^XVI, No. 22, pp. 910-913. Paris, Jtine 3,1918. 

In a previous paper (i) the author had shown that, during alcoholic 
fermentation, yeast splits up the sugar it destroys into two parts:—i) that 
part corresponding to the formation of the cells, to the production of gly¬ 
cerine, succinic acid, and carbonic acid corresponding to the respiration 
of these cells, etc. ; this part he called fermentation residue ” but now 
callsvegetable function part"; 2) that part which gives rise to the alcohol 
and carbonic acid corresponding to the breaking- up oj^ the sugar (Gay- 
I^USSAC'S formula), which is the '' zymatic function part 

The results are given of new experiments in which yeast was subjected 
to anaerobic conditions. The influence of the food value of broth, that of 
the sugar concentration, of the more or less plasmob^sed globules, and of 
the temperature of fermentation were studied. 

The less yeast there is, the longer does fermentation last; the higher 
the proportion of sugar consumed by the vegetable function, the lower the 
yield in alcohol. In the experiments lowering the temperature had more 
influence on the duration of fermentation than on the reduction in weight 
of the yeast. This also holds good when the amount of yeast is increased. 
When a certain limit (i in 1000 of dry yeast) is exceeded, fermentation is 
very rapid, but the maintenance and respiration of an excessive number of 
cells causes too great a consumption of sugar for the vegetable tunction. 
The origin of the yeast does not appear to influence the yield. 

The fermenting power must be considered to lie in the two functions of 
the yeast; the amount of Sugar consumed by a y^ast unit for its vegetable 
. life should be called vegetable power, that consumed to accomplish its zy¬ 
matic function should be called z^tnase power ; the total of these two re¬ 
presents Paso^Bur^s fermenting power, in the experiments these two pow¬ 
ers proved higher in proportion as the yeast gathered was less and fermenta¬ 
tion continued longer. This prolongation of vegetable life, accumulating 
more residue, formed a larger quantity of zymase. 

If these two powers, especially the vegetable power, are compared with 
a unit of time (24 hours), it is seen that, except when lowering the tempera¬ 
ture hinders respiration, the weight of sugar yeast utilises to form a given 
weight of yeast in a given time, is practically the same under the various 
conditions of the experiment. 

1035 - Decortication of Wheat Previous to Milling. — in Compus rendus des 

Sictnees de l]Aoaditme d'AsriewUure -de France, Vol. IV, No. tg, pp. 569-573- Paris, 

May 29, 1918. 

The attention of the Ministry of Agriculture and Food Supply has 
been drawn to a method by which wheat may be decorticated previous to 
milling so that only the kernel remains to be ground. The wheat is mois- 
* tened with a small quantity of water in an Archimedian screw which con¬ 
ducts it to the decorticator, composed of two plates with radiating grooves. 

(1) See R, Bee., X917, No. 1218. (Ed,) c ' 
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One of tliese plates is fixed ; the other revolves in front of the first at the 
rate of 300 revolutions. 

A commission was appointed to examine this method and the author 
(professor at the Institut National Agronomique who was a member 
of it, gives the results of the experiment. 

Air the results were negative. The apparatus removed only the 
pericarp, leaving the other three coats (seminal tegument, hyaline layer 
and protein cells) which are the most important. The wheat thus decoiti- 
cated gave less fiour, and even less bran, than the control wheat, the loss 
being about 2.49 % instead of i.io %, the normal figure. The bran of 
the wheat treated by the new process contained more adhering flour, the 
flour less gluten, and the bread made from it was brown and tasted of 
bran, i. e., had the taste of all bread made with wet wheat. The skins 
which come from the apparatus as paste are not saleable. 

The author concludes that this method and all others based on the same 
principle can give no satisfactory result. 

1036 “ Oil of Pistacisi'Leniiscus — The Cyprus Agrioultwal Journal, Vol. XIII, PI. 2, 
pp. 28-29. Nicosia,-April, 1918. 

In Cyprus an edible oil (sbinia oil) is extracted from the fruit of Pista- 
. cia Lentiscus, a plant which grows wild throughout the island. Although 
the consumption of this oil has increased greatly of late years its prepara¬ 
tion only constitutes a small industry of the poor classes, who manufacture 
it for domestic use, and but little for commerce. The yield is about r8 %. 
Owing to the primitive methods of preparation it rarely keeps more than 
three months without turning rancid. • 

1037 ~ Experiments on the Biological Saponification of Various Fats from the French 
Colonies. — Heim, F.,m the Bulletin de VOffice colonial, Ycslx XI, No. 124, pp, 227-234, 
Melim, April, 1918. 

The biological saponification of fats causes them to break up into fatty 
acids and glycerine under the influence of a special soluble ferment. The 
soluble saponifying ferments must occur in all oily seeds at the time of their 
germination; their action alone allows the embryo to utilise, after saponi¬ 
fication, the oil reserves of the seed. Indeed, at the moment of germina¬ 
tion of various fatty seeds it has been possible to determine a more or less 
considerable increase in the amount of free fatty acids. This breaking-up 
(hydrolysis) of the fat normally occurs in vivo ; for some unknown reason 
it is difficult to reproduce it in vitro. 

The soluble ferment of the ciastor oil seed is the only one it has been 
possible to isolate and make act on a certain number of fats to cause saponi¬ 
fication. Very pure products (fatty acids and glycerine) were obtained, 
and the method has been adopted commercially. 

The Department for the study of colonial products has studied the fats 
capable of being split-up and treated with castor oil feiment without 
having ,to be subjected to the diff^ent operations required for aqueous 
acid or alkaline saponification. The only fats on which castor oil ferment 
had any notable action under, the experimental conditions adopted, were 
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oil of cotton, tea, the pericarp of aouara, the kernel of aouara, FunUmiia 
elastica, Carafa microcarpa, Sorindeia olessa, and ChrysopliyUum congoense. 
The fermentation action was negligible for the other fats examined, and 
before and after the action the proportions of acidit}^ were either very si¬ 
milar or identical. 

As a rule the proportion of acids formed is fairly low, and, with the 
exception of Carapa micwcarpa, is rarely above the 80 or go % which has 
sometimes been found in saponification with castor oil. This may be due 
to the relatively high temperature at which the fermentation tests were 
carried out — 37 to 38^ C., when the optimum temperature is about 30*^. This 
higher temperature was indispensable to maintain the fat in the liquid con¬ 
dition essential to the normal progress of fermentation. 

The initial acidity of the oils of the pericarp of aouara and Chrysophyllum 
congoense seems to show them to contain a saponifying ferment. The 
subsequent commercial utilisation of the ferments contained in the various 
oily seeds calls for a long series of successive studies. 

1038 -The Utilisation of Paddy in Italy at the Present Day (i).— novblu, n., in 11 Cwr- 
mile di Risicnltiwa, Year VIII, No. 4, pp. 49-52. Vercelli, April 30,191S. 

Before the war paddy supplied in Ital3^ numerous commercial varie¬ 
ties of rice representing as many difierent stages pf the preparation of rice 
often in connection with the variety of paddy. There were varieties “ mer¬ 
cantile(commercial), '*raffinato'' (bleached), '‘camolino" (polished), 
'' oleato (polished with oil), ** brillato or ** francesino or ‘‘ diamante 
(coated) etc. (2). The forms representing the last stages of preparation 
were originally intended for exportation (whichexceded % of the production) 
for which rice which would keep during voyages and in hot countries 
was indispensable. Thter they were used for local consumption, either 
because Italians preferred them to other varieties, or because dealers, 
by polishing, could better hide certain natural defects. 

As is known, complete polishing reduces the yield of rice by as much as 
50 % in some cases, and deprives the seed of the outer layers which are the 
richest in fats, albuminoids and phosphorus. In order to obtain the high¬ 
est possible yield and the best food value from rice the Commissariato 
generale dei Consumi ” (General Food Commissariat) therefore ordered the 
standardisation of the different types of prepared rice, so that at the present 
time only one type is produced. This is neither polished with oil nor scoured 
and represents the commercial type, which follows on rice which is merely 
husked (“ sbramato ’'). A slight percentage of small or pointed seed 
C^^mezzagrana **) is also, left in this rice. The proposal to reduce the pre¬ 
paration of rice to the husked type has been given up because it alwa^'s 
contains numerous silicious fragments derived from the husk and is more 
difficult to keep. About ^5 of the total number of the different varieties 
of rice grown in Italy are of Asiatic origin, very resistant to disease, and very 
productive. For this very reason they have a longer vegetative period and 
consequently are not always entirely physiologically ripe, with the result 

(x)See alsoi?,,Atigust 1918, No.9o6.-(2)Eortheseterms see R^October, 191^, No. 933. 
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that tbeir seeds are richer in moisture. Such rice when simply husked will 
not, therefore, keep long. 

From a point of view of their keeping qualities husked Italian rices aie 
not equal to husked Hindoo rices, which are perfectly ripe physiologically 
and naturally dry. On the other hand they contain about 20 % of seed with 
glumes winch lessen fermentation but make it necessary 4 o re-treat the im¬ 
ported rices to remove these glumes. 

About of the rice requisitioned in Italy at the present time gives 
a yield of 67 to 70 %. The small or pointed seeds ('* mezzegrane bro¬ 
ken rice mixed wich weed seeds { “ risetto *') and broken rice (" pistino ”) 
are ground into flour for bread ; the coarse flour {** farinaccio is used for 
bread-making and the residue, sometimes mixed with that of various pro¬ 
ducts, is used for preparing dressing for fabrics. The residue containing 
fragments too adulterated with seeds of weeds is sold to breweries, and the 
residue of decorticated rice (“ pula *') is used as a food for cattle,« Investi¬ 
gations into the best methods of utilising the residue of decortication for 
the making of bread and other foodstuffs are now in progress. 

1039 - Diying Vegetables. — Vermorel, in Comptes venous dcs Stances do VAcctddmfo d'A- 

de France^ Vol. IV, No. 20, p, 613. Paris, June 5, 1918. 

The author emphasises the importance of the problem of drying vege¬ 
tables : and points out that the temperature in nearly all the methods adopt¬ 
ed is from 70 to 8o<^C. To avoid coagulation of the albuminoids the tem¬ 
perature should not exceed 4o.to 42^ C., or the dried vegetables become so 
hard that they are unfit for consumption. 

1040 - “ Gelso-lino ” (Mulbei^ Flax), in Italy. — SANsomsr A., in the BoikUmo dcli'As-^ 

sociazione deWIndtisiria Immra Year XXXII, No. 5, pp. 52-54. Biclla, May 31, 

1918. • 

Some 50 years ago a small manufactory was founded in Bergamo for 
making strong, resistant paper, imitating the Chinese and Japanese va¬ 
rieties, and using mulberry fibre; the factory, however, did not last long. 
Besides this the author recalls work done in his manufactory at Vittorio 
Veneto (Province of Treviso) by Pas'qualis, who found a 'method for 
isolating mulberry fibre, which he called gelso-lino for use in spinning 
and weaving. The author describes his full scale experiments carried out 
in 1906 at*the works of the " Unione Concimi e Prodotti Chimici'' at 
Bovisa, near Milan. These experiments showed that the most practical 
method for separating the fibre in the mulberry branches (loppings) was 
as follows :— Soak the branches in pools or ditches (not necessary if wood 
is green); crush the retted or green branches with a heavy roller on a ce¬ 
ment, wood or tiled floor; collect the bark thus separated ; crush the wet 
bark mechanically to separate the epidermis, which is easily powdered; 
sieve in a metal mesh cylinder, the fibre remaining inside, the impurities 
passing through the meshes; bleach with alkalies and acids, and then 
with a hypocMofite solution. The author carried otit these experiments 
with the idea of finding whether mulberry fibre, could be used as a cheaper 
substitute for jute for making sacking. Owing id the low price of jute 
at that time, &e results were negative. However, mulberry jSibre, freed 
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from its gummy matter and bleached, can give products of much greater 
value than jute. At Vittorio Veneto, Pasqualts made pure “ gelso-lino ” 
textiles. The author advises that it should be treated to obtain more even 
fibres, although they are shorter, then carded; the longest fibres should 
be mixed with cotton, spinning wool, or hat felt while the shortest should 
be used as a water-absorbent. Gelso-lino alone or mixed with wuol 
or cotton dyes perfectly. Two-shade effects can be obtained in the mixed 
tissues by means of the acid-dyes used for wool. The short fibre can be 
used in paper-making to strengthen paper made with inferior material. 
The yield of bleached fibre is from lo to 20 % of the dry bark, Le,, 2 to 
5 % of the weight of branches treated. 

The author points out that there are from 100 to 150 million mulberry 
trees in Italy. If each tree gives loppings with 100 to 150 gm. of fibre, 
an annual production of 15 million kg. of gelso-lino ” would be possible. 
The system of growing mulberry trees high, common in Italy, is not the 
best for fibre production. To obtain the long, uniform branches best 
suited for. the industry, the mulberry should be grown with a low trunk 
as in the method usual in Japan but rare in Italy. 

rOi|i - The Manufacture of Paper Pulp from Dead Leaves. — bramson, K.,in Comptes 
rendus des Stances d&VAcadimie des Sciences, Vol. ClyVI, No. 21, pp. 853-S54. Paris, 
Mas 27, 1918, ^ 

Each year in France th^re are from 35 to 40 million metric tons of 
dead leaves. To meet the country's paper requirement only 4 million 
tons would be necessary, which WDuld, moreover, 3deld 2 million tons of 
useful by-products. If is eas^’^ to collect the leaves, and as they ma3" be 
utilised throughout the 3"ear it is not necessary' to store them. They could 
be transported in compressed form, but it would be better to instal works 
on the outskirts of the large forests where the raw material could be col¬ 
lected as required. 

The process for making paper pulp from leaves is simple, rapid, and 
inexpensive. The leaves are crushed and then divided into two parts 
the veins and powder (the blade falls into powder after crushing). The 
veins form the raw material for the pulp; they are steeped in lye for a 
short time, then washed and bleached, and the pulp is made. 

The powder may be used as a fuel. It may be compressed into biicks 
with or without coal dust. Dry distillation is, however, preferable. By 
this method is obtained a relatively pure (porous) fuel, rich in calories 
(6 500 to 7 000), and easily agglomerated. At the same time are obtained 
a tar (which has all the properties of Norwegian tar), acetone, and pyio- 
ligneous acid. The powder may also be used as a food for cattle for, as the 
fibrous parts of the leaf have been removed, the assimilable, nutritive parts 
remain. The food value of this powder is almost equal to that of bay. 
Mixed with compressed molasses it given a cake as good as that of hay. 

The' yield of i 000 lb. of leaves is; — 1) 25a lb. of paper pulp; 
2) 200 lb, of pure fuel (or 500 lb, of food powder); 3) 30 lb. of tar, i ib.* 
of pyroligneous acid, 0.6 lb. of acetone. , 
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1042 -The Cotton Mill Industry of the World. —imhan Tcxmu juumah Voi. xxvii, 
No. 319, 321 . Bombay, April, 1017. 

The consumption of cotton in the various countries of the world and 
the member of spindles in a< tive use ditrii g the yeats iqoi and ic)i6 are 


given in the following 

table : - 



Colton consumption 

Cotton spindles 


Bales of 500 pounds gro‘?<? 

1901 

1916 


Season of 19x5-1916 

United Kiiigdoin . • • 

.... 120000 

(0 4i>o 000 

56 100 UOO 

Unit eel »States . . • ■ 

. . . . 7 l'J 5 aoo 

20 800 000 

33 ooo o(jo 

Gel many.. 

.... 800 000 

8 140 000 

IT 750 ooo 

Russia. 

. . . . 2070000 

7 900 000 

9 100 ooo 

France. 

.... I 025 000 

5 700 000 

7 300 ooo 

India. 

. . . . 2 0(0 000 

5 ooO 000 

6 850 ooo 

Italv .. 

.... 000 000 

2 ooo ooo 

5 ooo ooo 

Aifi 1 ia-I IiUFaiy . 

.... 390000 

3 500 ooo 

4 <)5o ooo 

Spain . 

. . . pJOOOO 

I 800 ooo 

3 200 ooo 

Japan .. 

... I 670 ooo 

*. 250 ooo 

2 9tui ooo 

Brazil. 

- . 325000 

4(jo ooo 

i 500 0')o 

Switzerland. 

.... f)0 000 

T 300 0t>0 

I 500 ooo 

China .. 

2 525 000 

200 ooo 

1 250 ooo 

Belgium. 

... 20 000 

020 ooo 

. I 100 ooo 

Cana la. 

.... 225 coo 

600 ooo 

9/5 ooo 

Scandinavia. 

. . . . 169000 4' 

400 UOO 

850 ooo 

Mexico. . . 

.... 8 s’ ('oo ^ 

, 300 ooo 

550 ooo 

Holland . 

.... 100000 

3)5 ooo 

5 15 ooo 

Portugal . 

.... 60 <>oo 

230 ooo 

480 ooo 

Other countries . • . 

.... I61000 

ft 220 ooo 

585 000 

Ttital. 

.... 2 }. 500 UOO 

107 395 t)(>o 

149 785 ooo 


1043 - The Carbonisation and Distillation of Peat, Wood-shavings, Household Waste 
and Other Light Organic Products. — galainr, c. and iiouLBrRT, c.,iu Comptes ren- 
iUis Seanits ih VAnuU mie des Scitnccs, Vul. CTyVI, No. 21, pi>. 85-1-850. Paris, May 27, 
1918. 

Even when after the war coal-nuning again becomes normal in all coun¬ 
tries, the peat industry will have a great future before it because this pro¬ 
duct is less important as fuel than for the distillation of the peat itself or 
of the " toufion ” (i) as a substitute for wood in the manufacture of acetic 
acid, methyl alcohol, ammonia and tar, which forms the basis of so many 
colouring matters. 

With very dense matter, such*as coal, small, rectangular, elliptical, 
relatively narrow retorts can be used, but for peat, or light products, it is 

(i) ‘M*. EckonborgofE'jndou hasshowii lliat peat heated underpressure at a temperalure 
above iso^C. loses its gjlatimms cuiisistency and can be easily dried by compression. For 
purely technical reasons it has not hitherto been possible to apply Eckenberg^s method in¬ 
dustrially. Nevertheless thc^ product obtained therefrom has very interesting properties; 
it is no longer peg,t, bnt a new mib^tauce to which we give the nanie“ (Galainb- 

Eenorhand and Hotjdbert, Sur rejcploitation 6 conomique des tourbes de Ch^tcaimeuf-su - 
f Ranee (lUe-et-VIlaine), in Comptes rmdus des Stances de VAcadimie des Sciences, Vol. CI^XV, 
No. 10, p. 337. Paris, Sept. 3, 1917). {Ed.) 
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necessary to use a large retort which will ahow a more easy transmission 
of the heat from the periphery towards the centre. From their experi¬ 
ments the authors concluded that the best results were obtained with a 
revolving retort. They describe their apparatus which is constructed on 
the principle of roasters for organic matter (coffee, cacao, chicory, etc.), 
and is fitted with a recipient for collecting the distillation gases. The ap¬ 
paratus has three characteristic peculiarities:—i) revolving retorts which 
successively bring the substances to be carbonised into contact with the 
heated wait; 2) perfectly continuous working; 3) easy emptying and charge- 
ing with fractional separation of the distillation products. 

The apparatus may also be used for the carbonisation and distillation 
of wood, lignite, saw-mill waste, household waste, and all more or less com¬ 
pletely dry organic residues. 

1044 - The Four Essential Factors in the Production of Milk of Low Bacterial Content. 

— Ayers, S. H., Cook, 1^. B. and Clemmer, P. W. {Dairy Division of the IT. S."Depart¬ 
ment of Agriculture), in the U, S. Department of Agriculture, Bulletinl^o. 642, pp. 61 
28 Tables 23 Figures -f- 6 Plates -f Bibliography ot 47 Publications. Washington, 
April, 1918. 

This paper is a new contribution to the hygienic factors influencing 
the bacterial content of milk. The authors wished to confirm once more 
the necessity of observing the well-known sanitary rules (i) by supporting 
them by indisputable scientific data. They made several bacterial counts 
of milk taken under the following conditions: — i) sterilised utensils; 
2) clean cows with clean udders and,teats; 3) small-top pail. 

The following data taken from the numerous tables given in the bulletin 
show the degree to which the cleanliness of milk is to be attributed to the 
observation of these principles. 

1) Sterilised utensils. — This is the factor with the greatest in¬ 
fluence on the bacterial content of milk. Counts made from 60 samples 
of milk showed an average of 6 306 bacteria per cc. when the utensils were 
sterilised and 73 308 when they were not sterilised; the difference (67 002 
bacteria) can, thus, only be attributed to the sterilisation of the utensils. 

2) Washing the udder and teats. — When the animals and barn 
were kept clean the bacterial counts per cc. of 65 milk samples gave the 
following figuresi) udder and teats washed, minimum 620 bacteria, max¬ 
imum 5400, average 2154; 2) udder and teats unwashed, minimum 1030, 
.maximum 20400, average 4524. 

3) Small-top pail. — The small top pail is of the ordinary type 
with a fixed top leaving only a small semi-circular opening near the edge. 
Throughout the experiment milk taken in this pail always bad a much lower 
bacterial content than that taken in an ordinary open milking-pail whatever 
the other conditions were. The maximum number of bacteria per cc. in 
the first case was 750 000, in the second, 1200 000. 

In order the better to control their results the authors combined the 
various factors in different ways. Bata on the contamination of milk by 
faeces are also given, 

(i) See R.jMay, 1917, Nos, aud 4 ^ 5 . — -S. January, 1918, No. 7 t. (M) , 
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Finally, the efect of UmferaPurc on the bacterial content of milk was 
observed. Counts were made of fresh milk kept at 4 A^> ^ 5 - 5 *^ C. 

and 21.10 C. for 24 hours and 4 days. At the end of 96 hours the figures 
for the bacterial growth in all the samples tended to resemble each other, 
The optimum temperature is 10^ C. or less. 

The authors believe the three factors considered and the keeping of 
the milk at a temperature near lo^ C to be the most essential conditions for 
the production of fresh milk with a low bacterial content, and that too 
much attention has often been given to other, less important factors. More¬ 
over, these conditions may easily be obscived, even in medium-sixed 
dairies. 

1045 - The Enzymes of Milk and Butter. — Thatcher, R. W. (Minnesota Agricultural 
Experiment Station) and Dahlberg, A. C. (Wisconsixi Agricultural Experiment Sta¬ 
tion), in the Journal of Agncultmal Reserach, Vol. XI, Xo 9, pp. 437-^50 + Bibliography 
of. 27 Publfcations. Washington, November, 1917. 

The deterioration of butter during storage if often attributed to 
the enzymes in the buttermilk which it contains. Most investigations into 
the matter give little information as they chiefly deal with the chemical 
changes in the butter itself during storage and not its enzyme content. 
The following types of enzymes have been reported to be normally present 
in cow's milk: — an amylase, a lipase, proteases, a peroxidase, salolase, 
catalase, reductase, a lactose-fermenting enzyme. These results are not 
always in agreement. 

During the*summer of 1915, Bahe^berg prepared several lots of but¬ 
ter under carefully controlled conditions of manufacture and placed them 
in storage, in order to study the effect of varying methods of manufacture. 
He also studied the bacterial development in these butters (i). Thus 
escellent material was ready for a study of the enzyme content of the but¬ 
ter after storage, and such a study was undertaken by the authors, the 
results being given below. 

Results. — Proteolysis in skim milk was completly inliibited by 
I % of chloroform and by 15 % of sodium chloride. Galactase (the 
normal proteolytic enzyme of milk, which aids in the slow decomposition 
of milk proteins into peptones, amino acids and ammonia) cannot act 
in normal butter because of the high salt content. 

In the separation of milk the factors which increased the percentage 
of casein in the total nitrogen also increased the galactase content. The 
ripening of cream did not increase the rate of proteolysis. No oxidase 
was found in milk or butter. Only one sample of butter out of 8 gave 
any evidence of lipase at the end of 4 days at 40^^ C. The enzyme content 
of butter is very small, because of the high dilution in fat. Expressed on 
the basis of total nitrogen the butter examined contained as much galac¬ 
tase as fresh whole milk, twice as much catalase, but only one hundred and 
sixtieth^as much peroxidase. The cold storage of butter weakens the per- 

(I) Sfee Washbur#, R, H. and Dahbberg, A. C., The Induence of on the Changes 
taking place in Storage Bnttet, Jmfml of Dairy Science, Vol. II, No. 3, pp. 114-126, 1917 

, ^ " ,, ' . ' , ’ [m.). 
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oxidases, but has little efect on the catalase and galactase. Enzymes 
are present in butter in such small amounts and under such unfavourable 
conditions for enzyme activity during cold storage that they need not 
be considered as a factor in the deterioration of butter during storage* 

1046 “The Deterioration of Condensed Milk; Estimation of its Acidity. ~ dtjgardin, 
M., in Annoles de Chimie Analytiquej Yol. XXIIl, No. 4, pp. 83-84 -f- 1 Table. Paris, 
April, 191S. 

The present large demand for condensed milk has resulted in its being 
manufactured with increasing rapidity. If, however, sterilisation is im¬ 
perfect the milk easily undergoes a fermentation v/hich makes it unfit for 
consumption. To determine this deterioration it is sufficient to estimate 
the acidity. 

The author estimated the acidity in several samples of condensed milk 
of different brands. The method used was as follows: — 10 gm. of the 
sample are diluted in 25 cc. of tepid, distilled water (from which the CO^has 
been previously removed by boiling); titration with a decinormal solution 
of caustic soda, using phenolphthalein as an indicator; the acidity is 
expressed as lactic acid per 100 gm. of matter. The results showed that 
the normal acidity for sweetened unskimmed milks and for sweetened 
skimmed milks does not exceed 0.5 gm. An acidity between 0.5 and 0.75 
gm. shows a deteriorated milk. Milk with an acidity above 0.75 gm. is 
unfit for consumption. In this last ca^e the boxes bulge out very much, 
and the contents are violently expelled when they are opened. Unsweet¬ 
ened milks become clotted and are difficult to dissolve in water. Sweet¬ 
ened milks are solid and^give ofi a disagreeable smeH. 

1047 - Bacterial Frecipitinsand the Detection of in PreservedFoods 

by the Thernro-Preeipitation Method* — Bornand, H. (University of I^ausanne and the 
Cantonal laboratory of the Sanitary Service), in Travaux de chimie alimeniaire et d’hygUne 
public pat le Service suissede VhygUne publique, Vol.IX, Pt.s and 3, pp. 87-98. ]^me, 
1918. 

The author reviews the work on precipitins, first observed in 1897 by 
EIraus, who found that a typhus or cholera anti-serum in the presence of 
the filtrate of a homologous culture causes a precipitate. As the precipi¬ 
tation reaction was nearly always specific, workbn the precipitinshas given 
rise to their being put to various uses: — i) particularly in. the analysis 
of foodstufis anti-serums have been prepared for identifying eggs and milk 
in products said to contain them,; 2) in the control of meats and the deter¬ 
mination of their nature, e. g., CDuarxe {Bulk Pasteur, p. 731, X914) wa» 
able to prove that meat sold in an hotel as bear's meat was in reality meat 
of a deer, the hunting of which was prohibited; 3) in medical diagnosis:— 
parasitical diseases (echinococcosis, Eeishmaniosis, dourine, etc.); bacterial 
diseases (glanders, cerebro-spinal meningitis, human and bovine tubercu¬ 
losis, etc.). 

Ascoui METHOD. —Ascoui and VaeENTi discovered that bacterial pre- 
dipitogens are very resistant to heat and adapted this knowledge to a new 
method for the diagnosis of bacterial infections called by them the ikmmh 
precipitin method; e, g,, in the diagnosis of anthrax a few grams of the 
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terial believed to be infected are placed with the physiological solution in a 
test tube which is left from 3 to 5 minutes in a boiling water bath. After 
cooling and filtering the clear liquid is placed in contact with the precipi-- 
tating serum, and if the material examined is infected, a white ring is 
formed at the point of contact of the two liquids. Putrefaction, which im¬ 
pedes the search for the bacterium in direct examination, has no action in 
this case; thus the precipitation reaction was still positive for an infected 
cow, the dead bod}?' of which had been buried at a depth of about 6 34 f^et 
for 45 days and had been sprayed with paraffin, and also for organs kept 
in alcohol for 4 months. 

Control experiments showed the reaction to be specific. The Asconi 
method the value of which is recognised, has been used for the diagnosis 
of swine plague, tuberculosis, Malta fever, paratyphous infections, etc. 

Detection of S. hotulinus in preserved foods. — The author wished 
to determine if the immunisation of a rabbit with extracts of Bad 
hotulinus would make it ppssible to obtain a precipitating anti-serum 
for this organism, and if it could be detected in preserved food by 
thermoprecipitation. He immunised a rabbit by sub-cutaneous inocula¬ 
tions in both thighs made at intervals of 3 or 4 days with extracts of a cul¬ 
ture of the bacterium. Eight days after the last injection the animal was 
. bled, part of the serum filtered and the other preserved with toluene. A 
precipitating anti-serum specific for this bac 4 :erium at ordinary temperature 
was thus obtained. , 

Taking advantage of the thermo-stability of the precipitogen the auth^ 
or attempted to identify the presence of the orgauism in question in arti¬ 
ficially infected preserved foods: — 3 boxes of braised beef, i box of herrings 
and I box of peas. At the end of 5 months the lids of all the boxes except 
that of peas bulged considerably. When opened gases with a butyric 
smell were given off. A microscopical examination and cultures made from 
the contents of the boxes showed the presence of Bad hotulinus, Five 
grams of the contents were then treated in physiological solution by the ■ 
Ascodi method. (The filtered anti-serum has a weaker precipitating action 
than that kept in toluene). The results of the reactions thus produced at 
room temperature may be summarised as follows:— anti-serum-fextract 
of Bad hotulinus culture gave a precipitate after 30 minutes ; anti-serum + 
extract of normal preserved braised beef, no precipitation; anti-serum + 
extract of infected preserved braised beef and infected preserved herrings, 
•precipitation after 60 minutes; anti-serum + extract of preserved peas, no 
precipitation, 

' It is seen that the reaction ts negative with preserved vegetables (peas). 

CoHCEDSiOKB. — i) By injecting rabbits subcutaneously with extracts 
of a culture of Bad hotulinus, a precipitating anti-serum of this bacterium 
may be obtained- 

. 2) The presence of Bad hotulinus may be detected in preserved meat 
by the Abcoi#i method as a result of the thermo-stability of the precipito¬ 
gen pf this bacterium. . 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1048 -Researches on Apple-Spot Diseases. — brooks, c. and Fisher, d.f.(B ureau of 
Plant Industry, U. S. Department of Agriculture), in The Journal of AgHculiuml 
Research^ Vol. XII, No. 3, pp. 109-137 + 10 Figs, -f 4 Plates -f Bibliography of 23 
Publications. Washington, January 21, 1918. 

The present paper deals with the efiects of soil-water supply upon 
bitter-pit, Jonathan-spot and certain other non-parasitic spot diseases 
of the apple [Maluz sylvestris). It also indudes notes upon the relation 
of the time of picking to the development of apple-spots in storage. The 
authors' summary of the results is given below. 

i) .Bitter-pit and Jonathan-spot are to be distinguished fromrosy- 
aphis stigmonose, drouthspot, cork, blister. Bitter-pit usually appears first 
as spots of dead, brown tissue in the sub-epidermai portion of the apple. 
These spots are assodafed with the terminal branches of the vascular 
bundles and in later stages of the disease the browning often follows the 
vasculars deep into the fl.esh of the apple. Rosy-aphis stigmonose is 
characterised by similar brown spots in the sub-epidermal region but the 
affected tissue is firmer than in the case of bitter-pit and there ,is no asso¬ 
ciation with the vascular bundles. The early stages of Jonathan-spot 
are confined to the colour-bearing cells of the skin of the apple. Drouth- 
spot is characterised by the checking of the growth at certain points on 
the apple without the production of any large quantity of corky tissue’; 
fairly large areas of dead brown tissue usually occur near the surface of 
the apple, but sometimes are to be found deeper in the flesh; the spots 
are usually located in the blossom half of the fruit, which appears to be 
more susceptible after it is some one-third grown. Cork differs from the 
drouthspot in the presence of comparatively large spots of brown corky 
tissue, and in the fact that these are usuaUy rather deeply seated in the 
flesh of the apple. Blister is a superfidal lesion associated with cork 
and characterised by its blister-like appearance. 

2} Drouthspot was produced by sudden and extreme drouth. It 
occurred on trees that were favourably located as well as on those that 
were growing under rather unfavourable soil conditions. Cork is ap- 
parenlly also a drouth effect, but it differs from drouthspot in thu fact 
that its occurrence is usually associated with certain peculiar soil tyj^,, 
3) Experiments have shown that there is a close relationship betw^n 
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the soil-water supply of the orchard and the development of bitter-pit 
in storage. Heavy irrigation greatly increased the disease, but not so 
much as medium Irrigation followed by heavy irrigation. I/ight irrigation 
greatly reduced it, but heavy irrigation followed by light resulted in the 
lowest percentage of the disease. Sudden changes in theaniouatof soil- 
water apparently did not increase the disease. 

4) Heavy irrigation may have been slightly favourable to the 
development of Jonathan-spot, but the contrasts were too slight to 

, justify definite conclusions. 

5) Xarge apples showed greater susceptibility to bitter-pit than 
small ones, but with Jonathan apples heavy irrigation increased the disease 
on the medium-sized fruit as well as on the large, and with Grimes the 
percentage of increase from heavy irrigation was even greater on small 
apples than on large ones. Apparently, large apples are not susceptible 
to bitter-pit merely because they are large, but rather because of certain 
conditions under which they become large. 

6) In 1915 there was more Jonathan-spot on the large apples than 
on the small ones, but in 1916 there seemed to be no correlation between 
size of fruit and severity of disease. 

7) During the first weeks of cellar storage more Jonathan-spot 
developed on apples that were picked early than on apples that were 
picked late, but with longer periods of storage these contrasts seemed to 
largely disappear. The results indicate, however, a greater susceptibility 
in the early-picked fruit. 

. 8) Bitter-pit was worse on the Jonathan^ apples that were picked 

early than on those that were picked late. 

1049 - The Injurious Action of Magnesium Carbonate on Plants. See No. 069 of 

this Review. 

3 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PDANTS. 

6BK1BEA1. 1050 - Hie Morphology and Biology of Blepharospora cambivora, an Agent ' 

of the “ Ink Diffiase” of the Chestnut (i).— petm, i,., in the Anmu del s. mm 

• saperiore fotesMe mgiomle, Vol. Ill, pp. 3-34 of the Reprint + 8 Pigs + * Kate. 

Florence, 1918, • 

- ^ The mycelium that kills the cambium and which constitutes the spe¬ 
cific agent {Bkphayos'pora cambivora Petri) of the disease should be classed 
with the order Saprolegniimac of Schroter. It is characteris,ed by an 
abundant development of multicellular hyphae on dead organic matter 
as we]] as by the formation of lemdnshaped, isolated, terminal sporangia 
that produce zoospores or non-motile spores. The formation^of 
spheroidal oospore with smooth walls takes place in the terminal 
oogonia fertilised by the filamentous antheridia. 

The spores germinate in the water of the soil humus of the chestnut 

(I) See R., Marc&, 1928, m, [Bd.) 
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wood or in that of streams into which the mycelium may be washed. 

In artificial culture the spores* were germinated in drinking water or in 
very dilute solutions of nutritive mineral salts. Up to the present the 
formation of oospores has only been observed in the infected tissues of 
young, germinating plants. The presence of soluble carbohydrates and 
nitrogenous compounds hinders the formation of sporangia, while it fa¬ 
vours the purely vegetative growth of the mycelium. The presence of 
calcium oxide not only inhibits the formation of spores, but also hinders 
the growth of the mycelium. 

The dissemination of the parasite in the same chestnut wood or over 
a relatively limited area is chiefly due to rain water running over the ground 
and into the brooks. 

The mycelium and the motile and non-motile spores cannot resist 
drying. 

Dissemination by the wind only takes place in the case of the oo¬ 
spores. Chestnut woods should, therefore, be very closely watched, as it , 
is chiefly from them that the durable germs of the parasite spread in large 
numbers and to a great distance. Infection does not take place through 
the direct attack* of the germination tube of the spore, but always after 
the mycelium produced by a spore has developed saprophytically in 
contact with the receptive organ. 

Artificial infection tests have shown that the parasite may attack 
germinating young plants as well as subjects of all ages, but only in the 
subterranean organs or in the basal portiomof the stem. The great ease 
with which the disease ^was reproduced artificially shows that the effect 
of eventual conditions favouring receptivity* can rightly be considered as 
negligible in the etiological study of the disease. 

A damp and mild ppinter and spring constitute the principal conditions 
favouring the apparance of the disease, given that they are essential 
factors for the development of the parasite. 

The parasitic action of BUph. caMivom can be considered as specific, 
as the fungus has been found to be unable to attack other Cupuliferae. 

1051 - The Resistance of Manitoba Wheat to Fungous Diseases (i). — Schstbaox, 

in the Comptes rendus des seances deVAcademic d^AgriculUmde France, Vol. IV, Ho, 17, 

pp. 530-532. Paris, 1918. 

In the spring of 1917, Manitoba ” and Aurorewheats were sown 
at the Grignon School of Agriculture by the side of Japhet Bon 
Permier and “ Saumur de printemps ” for the purpose of studying 
their comparative Resistance to fungous diseases. 

The results are interesting, showing the superiority as regards their 
resistance to smut of the alternative wheats (Japhet and Bon Permier) 
over the spring wheats (Saumur de printemps and Aurore) which, before 
Manitoba was introduced, were usually grown at the School. Thus, for 
3 smutted ears of Bon Permier and 16 of Japhet, sown on March 16,1917, 
there were no less than 74 for Saumur de printemps. , 

(i) See R.t Jamiary 1918, Ho 34. ^ ' ‘ 
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For the same wheat the number of smutted ears increases as the sow¬ 
ing date gets later. Thus Saumur de pfintemps, sown on March i6, 
gave 74 smutted ears and when sown in the same soil a month later, on 
April 14 gave 157 or more than double. 

Manitoba is remarkably resistant to smut and to fungous diseases 
in general. In the experiments in question, not a single smutted ear was 
.seen either in the plots sown early (March 16} or in those sown late 
(April 26). 

The author concludes that Manitoba wheat will probably be of great 
value to plant breeders for the creation of new wheats resistant to fungous 
disases. 


MEANS 

OFPREVENIION 
AND CONTROL 
DISEASES 
OP VARIOUS 
CROPS 


1052 - Patents for the Control of Diseases and Pests of Plants. —See No. 1030 oi this 
Rmm. 

1053 - Cereal Mildew (Sclerospora mactospora) observed on Maize, in Pied- 
moni (i), Italy. — Gabotto, n.iin ColUvatou, Yeai EXIV, No. 16, pp. 331*333 + 
3 Figs. Casale Monferrato, 1918. 

In 19T7, in a plot containing about 300 plants of maize, the author 
found about 60 plants attacked by Sekrospora macrospjra Sacc. The 
diseased plants — with a weakly general appearance — had virescent 
male flowers and no ears. 

The author advises that infected plants should be burnt to prevent 
the spread of the disease, and a watch kept for freshly diseased plants. 


1054 - Smuts Injurious to Soighum in the Presidency of Bombay. — Kxilksarni, 0. s. 
in the AificuUml Re$mch InstiMe^ Pusa, Btilletia No. 78 ^ pp. iri6 4* 6 Plates. Calcutta 
1918. « * 

The word Jowaras used in the Bombay Presidency, indicates 
all the cultivated varieties of Andropogon Sorgum Brot. (= Sorghum 
mdgm Pers.), which takes the first place among cultivated crops in the 
Presidency. Jowar is so largely grown an account of its two-fold use as 
food and fodder. 

The number of fungous diseases affecting this crop is large, but by 
far the most important of them from the economic point of view are those 
that cause the well-knowm smut disease. In the Bombay Presidency 4 
smuts have been found attacldng sorghum ; these are - 

1) Sphacelotheca Sorghi (I^ink) Clinton, occurring throughout the 
Presidency; known as grain smut ; 

2) Spk cmenia (Kiilm) Pot.,-in the Sholapur district; known as 

loose smuf; > ' t 

3) Tolyposponum fiUferum Busse, in Sind; known as long smut 

4) SormpoHum ReiUmmi {'Kvisn) Me Alpine, sporadically, through¬ 
out the Pre^dency; known as whole-head smut 

The virulence and distribution of the disease seems to depend largely 
freedom or otherwise from contamination of seed with spores 
^ sawing. In general, localities with high rainfall have more smut 

: ” ‘ £1) See S., April 19,7, No. 381; R., Sept. 191?, No. 872; S., April 1918, No, 4 ? 7 . (M) 
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than those with low rainfall. It has also been found that the varietie 
of sorghum called Kharit (the monson crop, sown in June-Jrh" and hars- 
vested in October-November) are more attacked than those called S.abi 
(the winter crop,sown in September-October and harvested in Febrnary- 
March). However, loose smut {Sph. cnmita) is more common on the 
Rabi varieties!n ’the Sholapiir district. 

The intensity of the damage caused by these smuts varies from year 
to year and even from field to field in the same locality. Thus the loss 
may be from 2 to 3 % for mild attacks up to 40 or 50 % for severe ones. 

The deformation of the inflorescence resulting from the attack of each 
of the smuts is described as well as the characteristics and germination of 
the spores. 

The author^s observations confirm those of previous authors, which 
have shown that infection in the grain and loose smuts takes place at the 
seedling stage through the seed-borne spores. 

As regards whole-head smut {Sor» Rciliamim)^ the plant appears to 
be chiefly infected through the soil. In the long smut [Tolyp, fili]emm) 
whose life-history is not known, it still remains to be ascertained whether 
infection takes place through the flower or through the spores in the soil 
from the previous crop. 

The be^t preventive measure against Sph Son;hi and Sph cruenta 
is to treat the seed with copper sulphate solution, thus providing an easy, 
quick and cheap method. It was found that the seed can be dipped into 
a copper ^sulphate solution for 10 minutes, even at 3 % strength without in 
any way injuring their germinating power, and that even a % % solu¬ 
tion acting for to minutes is successful in preventing the appearance of 
the two smuts in question. 

No preventive measure against Tolyp, filijmm can be advised, as 
its complete life-history is not known. 

The copper sulphate' treatment is now widely advocated by the Bom¬ 
bay Agricultural Department and is practised by the cultivators. In order 
to meet the demands of the cultivators for copper sulphate, small packets 
of copper sulphate, worth an anna, have been prepared for some years. 
Each packet contains sufficient material for treating seed for 4 acres and 
includes instructions for use printed in all the vernaculars of the Pre¬ 
sidency. 

1055 - Bacillus Solanacearum Injurious to RiciituSyixi U*S,A.(i), —Smith, 

E. F. and Godfsev, G. H., in Smnc&t New Series, Vo 2 . XEV'III, No. I2s8, pp. 42-43* 

Eancaster, Pa., July 12, 1918. 

To the already considerable list of natural host plants of BadeHum 
Solanacearum (brown-rot of Solanaccae) must now be added the castor oil 
plant {Ricinus communis), which has been seriously attacked by the fun¬ 
gus in various localities of Georgia and Florida. 

The Ricinus plants wilt in various stages of growdrh, and often at an 

(i) See August, xgis, No. 1238 and i?., July, I 9 X 7 > No. 680. ^; x 
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early one. Dwarfing is usually the first sign of the disease in the seedling 
plants. 

By using a culture of the bacterium isolated from the castor oil plant 
the author was able to produce the disease in several plants known to be ‘ 
subject to B, Solanacearum. 

Band on which any of the common Solanaceous plants ha'^e wilted 
should not be planted to RicAnns, unless it is known positively that the wilt 
was not of bacterial origin. 

1056 “The Danger of Burying Felled Coconut Trees Between Rows of Rubber Trees in 
the Federated Malay States. — South, F. W.,in The AgnculUwal lAulUUn of the Fedev- 
ated Malay States, Vol. VI, No. 6, p. 269. Kuala Etunpur, 1918. 

Observations recenlly made on a large rubber estate have shown 
that the practice of burying felled coconut trees between rows of rubber 
trees, is very dangerou s. The coconut trees, instead of being buried, must 
be-split, dried and burned. 

A part of the estate in question had. originally been planted with 
coconuts. At a later date the coconuts were interplanted with rubber. 
About 3 or years ago, the coconut trees were cut out and their trunks 
cut into lengths and buried in the middle of the spaces between the rows of 
rubber trees. In 1917 it was found that a large number of the rubber trees 
were dying or*sickly. ' They were found to be suffering from root diseases, 
principally brown toot disease, Hymomchaete noxia, and wet rot, Poria 
hypolateritia, either together or separately. In nearly every case it was 
found that a badly diseased and decaying root of e^ch of the attacked trees 
ran back into one of the pits in which the coconuts had been buried. In 
some instances only the roots connecting with the pit had become diseased, 
and the ^disease had not reached the main root and collar, in such 
cases the infected roots were cut off and burnt, thus saving the trees. 
In other cases, however, the main root and collar were badly affected 
and the trees bad to be taken out and burnt. 

After this discovery all the pits were opened, and the decaying trunks 
were taken out, split up, dried and burnt. At the same time rubber roots 
in the pits were followed up and when diseased were removed and burnt. 
Indications of the presence of Poria kypolateritia were found on most of 
the decaying coconut trunks. 

Heaps of dug-out coconut wood that had been drying for a few weeks 
also showed numerous fructifications of the fungus Fames lucidns, a com¬ 
mon saprophyte in the tropics that has been recorded as killing trees, 
which it attacks at the roots and collar. 

It was evident that two of these fungi that were rotting the coconut 
trunks were Hym, noxia and JP. hypolaieritia and that these truxiks were 
full of these fungi in an actively growing condition just about the time that 
the roots of the rubber trees had grown long enough to penetrate well 
into the mass ^f decaying material. It should be ^remembered that such 
decaying material contains moisture and that tree roots are definitely 
attracted by mmsture. 
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1057 - Disea»s of Sugar-Cane in Tropical and Subtropieai America, especially the 
West Indies* — Johnston, j. R. (in collaboration with Ashby, S. f., Bancroft C K 
Nowell, W., and Sxhwbwson, J. A.),iu the West Indian Bulletin, Vol. SVl, No. 4 pp. 273- 
308 + 7 Plates. Bridgeto-WTi, 1918. * 

It has seemed desirable to publish, in brief form, and for the use of 
both investigators and planters, descriptions of common cane diseases 
and their causative fungi occurring in tropical and subtropical America, 

The bulk of the data given in the paper wias compiled by Mr, Johns- 
O^ON when working on the subject during a residence of four years in Porto 
Rico, several years in Cuba and during studies in Santo Domingo and in the 
Southern United States, besides various visits to many parts of tropical 
America. 

As it was considered specially desirable to make the records as com- 
•plete, the cooperation of the following phytopathologists in the American 
Tropics was asked Ashby (Jamaica), Bancroft (British Guiana), 
ISiowBun (West Indies), and StbvBNSOn (Porto Rico). 

The description of the diseases is followed by notes on their prevention 
and cure (a whole chapter is devoted to the control of fungous diseases) 
and a long bibliography on the subject. • 

The following diseases are specify considered 

1) Bacterium vascularum (gumming disease of sugar cane); 

2) * Humid gangrene or Polvillo a disease probably due to the 
above-mentioned bacterium ; 

3) Trichosphaeria Sacchdn; 

•4) Qmmonia (stem rot or Iliau); 

5) Sphaerella Sacchari; 

6) Eriosphaeria Sacchari (red leaf •=^pot); , 

* 7) Leptosphaeria Sacchari 

8) Thyridaria tarda ; 

9) Nectria I aurmtiana ; 

10) Ustilago Sacchari (smut); 

11) Hypochniis Sacchan (thread blight) ; 

12) Odontia saocharicola ; 

13) 0 . Sacchari; 

Il|) Marasmius Sacchari (root disease); 

15) M, stenophylkis (root disease); 

16) Schizophyllum alneum; 

17) Laternea coliminata ; 

18) Cytospora Sacchari ; 

19) Coniothyrium melasporium B.nd Darluca mdaspora ^ Mdanco' 
nium Sacchari (rind fungus); 

20) Diplodia cacaoicola ; 

2t) CoUetotrichum falcaium ; 

22) Melanconium saccharinum ; 

23) Cepkalosporium Sacchari (wilt); 

24) Thielaviapsis paradoxa (pine-apple disease); 

25) Cercosptrra longipes (brown leaf-spot); 
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26) C. vaginae (red spot of leaf sheath); 

27) C. Kopkei (yellow leaf-spot); 

28) Helminthosponum Sacchari (eye leaf-spot); 

29) Sdetotimi Rolfsii (red rot of leaf-sheath); 

30) Himantia stelVjera: 

31) Yellow stripe disease; 

32) Top rot; 

33) Sereh; 

34) Mottling disease; 

35) . Wither-tip; 

36) Ciorosis. 

1058 - Cercospora solanicola and Cercospora sp., Fungi respectively injurious 
to Tobacco and Sesame in the State of Pernambuco, Brazil, — averna, s. r., in 

Secretmia da Agncultwaj Commercio e Ohas Publicas do Estado de Sao Paulo, Bolehn 
de AgriculUm, Series XIX, No. i, pp. 70-jri. Sao-Paulo, 1918. 

Tobacco leaves from the School of Agriculture of Soccorro (Pernam¬ 
buco) were found to be attacked by Cercospora solanicola Atk., a parasite 
already recorded in the State-of Sao-Paulo,in 1913 and i9i4on some plants 
of Nicotiana Tabacum. 

The disease is very serious as the numerous spots on the leaves render 
them almost worthless The parasite usually attacks plants growing in 
damp, shady places. The various species and varieties of tobacco show 
varying degrees of resistance to the disease. 

As anticryptogamic remedies, though efficacious', would sensibly afiect 
Vit commercial value of the leaves, the author §jdvises growers to limit 
themselves to the following measures 

1) the choice of, resistant species and varieties; 

2) if the ground is too damp, it should be drained or used to grow ' 
other crops; 

3) avoid planting too close so as to allow the free passage of air 

round the plants ; ' . 

4) at the first sign of infection, all diseased leaves should be cut and 
burnt, f 

On the leaves of ^'gergelim ” or sesame [Sesamum indicmn), also 
from Soccorre, were found spots, which, from the microscopical examination 
were attributed to a Cercospora. The plants should be carefully watched 
and it is advisable, on the first signs of the disease, to uproot and burn the 
infected plants at once. 

INJURIOUS INSECTS AND OTHER DOWER ANIMADS. 

1059 - Apbeiittm boyeIlijL Si^.miMetalaptus torquatas^ Hymenoptera 
Paraaltie m offier Insects,—M aienotxi, e,, in “ Redia ”, pt. 1 and 3, pp. 77-93 -1-17 
Figs., mcreiice, 1918. 

.Witii the discovery of Afhlitm boveUi a. sp., 8 Chalcidids are now 
knoTO Asparasites of the scale insect Chrysmphalus dictyospemi Morg{i). 

{i 5 ;s*;e R., jMuary, *918, No, 118; R., July, 1918, No. 828.' {Ei.) 
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The author examined 5 females from Bridgetown (Barbadoes), sent 
by Prof. J. R. Bovpnn, to whom the present species is dedicated. 

A description is also given of another chalcid, McialapPits torqimtus, 
Malen., which had already been mentioned in a previous note (1917). The 
description is based on: — 10 specimens hatched out on orange leaves placed 
under a bell-jar for the purpose of studying the parasites of Chrys, dictyos- 
permi ; 3 females and i male^n material from Mandarano (province of 
Catania); and 2 females in material from Palermo. The authorthinks, 
however, that this species is not a parasite of jChrysomphakis, as certain 
Psocidae and some very minute lepidopterous larvae were present of 
wliich, as with other species of Mymandae, Metalopkis torquatus might 
prove to be a true parasite. 

1060 - Casca luzonlca n. sp., a Hymenopteron Endophagous on the Seale-Insect 
Schizaspis lobata, in the Philippines. — ivialenotti, e., in “ Eaia Voi. xiii, 
Pt. I and 2, pp. 73-76 -h 6 Figs. Florence, 1918. 

A description of the chalcidid fly Casca luzmica n. sp., an endopha- 
gous parasite of Schizaspis lobata Cockerel and Robinson, based on 2 
females found by the author in specimens of that scale-insect on leaves 
of Ficus mfa, sent to the Royal Station of - Agricultural Entomology 
at Florence by Prof. C. E. Baker, of Los Banos (Ltigon Isle, Philippines). 
The male of the new hymenopteron is as yet unknown. 

Although the hymenopteron had not pierced a great number of 
scales, yet appreciable damage was done. 

1061 - The Use of Bats in the Control of Insects especially Tortricidae, Ininrious 
to Pine Woods (i). — ; Joi^et, a., in the Revuedes Eaux et Fotits, Year XVI, Vol. EVI, 
No. 6, pp. 12X-216, Paris, June i, 1918. 

On account of the damage steered by French forests on account 
of the war, the author considers the possibility of invasions of injurious 
insects. Among those attacking pine woods, be fears Evetria {Retinid) 
resinella, E- hotdiana Schiff. (pine-shoot tortrix moth) and B. turionma 
Hb. (pine-bud tortrix) the most. As bats destroy great numbers of these 
insects, the author proposes to breed these most useful Chiroptera or, ra¬ 
ther, to encourage them to come to live near pine woods requiring protec¬ 
tion. To do this it is sufficient to erect cots in the midst of the pine wood 
to serve as refuge during the day and where the bats can winter without 
suffering from the severe cold. 

The author has devised a cot consisting of a wooden box with double 
walls (leaving an air space of about i in.) of cubical form with sides 3 ft. 
3 in. long. The box is protected from the rain by a double roof of 
planks covered with tarred paper and projecting beyond the sides. 

Th^ space thus left between the box and the roof should be filled with 
hay to keep out the cold. On the side of the box facing east an opening 12 in. 
high and Sin. broad should be cut. A slide moving .up and down grooves 
will serve to shut or open the door, through which the bats will enter 

(x) Fox the use of bats for the destruction of mosquitoes, see R., August 1913, No. 903^ 
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or leave the shelter. The slide should be so arranged that it can be 
opened and closed by pulling a string, as the box should be placed 
about 10 ft high on a wooden scaifold or on a small tower built of stones 
without mortar. Inside the box rods will serve as perches for the bats. 

The author advises the choice of bats belonging to the family Vesper- 
tilionidae (gen. Vesperugo) which hibernate in barns, towers, hollow trees, 
rather than bats belonging to the genera iStinolophas, Synotus, Plecotus, 
Vespertilio, which are sensitive to cold and hibernate and caves and under¬ 
ground places. The Idrst mentioned stand the cold better, are hardier, 
and live more peaceably with other bats than the latter, and also take 
to the cots more easily. In the genus Vosperugo, the large F. noctula 
and V. serotinus are of special interest. These attain a length (without 
the tail) of 3.1 and 2.7 in. respectively, the spread of the wings being 14.1 
and even 16.5 in. for the first and 12.9 in. for the second. F. noctula, so 
common, is particularly suitable on account of its size,, its rapid, high 
flight and because it leaves its Hiding place at night falj. The author 
also remarlis upon F. pipistrellus (i.i im long; spread of wings 3.1 in.), 
a small species, but the commonest and easiest to adapt to a state of semi¬ 
domestication. 

1062 - The Alfalfa Looper {Auiogfstpba ealifornica), Injurious to Various 
Cultivated Plants in Canada. — Gibson, a., in The AgricxUtwal Gazette of Canada, 
Vol. V, No. 2, pp. 132-136 -}- 2 Pigs. Ottawa, February, 1918. 

Autographa cdifornica (the alfalfa looper) is widely distributed in 
western ^orth America, In Canada it occurs in, the provinces of British 
Columbia, Yukon, Alberta.and Manitoba. Although there are no actual 
records of its presence in Saskatchewan, it undoubtedly occurs, also, in 
that province. In the United States it occurs in the states of CaHfornia, 
Nevada, Colorado, Oregon, Wyoming, Washington, Idaho, Utah and 
Montana, It has also been collected in Alaska and it appears to be 
present in New York state. It has been known in the United States as 
a pest of economic importance since 1895. In Canada, however, it only 
become sulQSciently numerous to cause serious injury to.crops in 1914. 
During that ykr, the damage caused was confined to the-province of 
Brtish Columbia. A large number of crops •—alfalfa, lettuce, clover, 
beans, apple trees (leaves and fruits), clover, turnips, cabbage, garden,' 
peas, potatoes, rhododendrons, laurel, rose, holly, etc.—were attacked. 

In the United States the insect has been found feeding on malva, 
barley, elder, dock, sweet clover, wild lettuce, flax, sugar-beet, maize, 
carrots, cucumbers, muskmelons, watermelons, squash, currants, goose¬ 
berries) raspberries, lamb*s-qaarters and sunflower. 

In 1903, at Ottawa, the author reared an adult moth found feeding 
on lupin at Mt, Arrowsmith, Vancouver Island, B. C. . 

In 1914, natural enemies of the alfalfa looper were present in British 
Columbia to a'marked extent* These natural checks were very widespread 
and, efficient. From material, received at Ottawa from various localities 
the following natural enemies were reared : — Plagk americam Van der 

Cl« 6 M 06 S] 
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Wulp, a tachinid fly already known as a’parasite of A. californica] Exorista 
fiitilis O. S., a new tachinid fly parasite of tlie moth ; Microplitis alashensis 
Aslim., a hymenopteron kncwii as a parasite of the moth in the United 
States ; the tachinid fly Phorocera saundersii ; and the hymenf^ptera Sar- 
garitis websteri Vier., Rhcgas aufagraphae Vier., Microplitis sp., Amelocto- 
nus sp., Apanteles hyslopi Vier. 

In addition to ’these natural enemies, birds were observed to feed 
readily upon the larvae, which, in some localities, were also attacked by 
a bacterial disease. 

Since 1914, there are no records; thanks to its natural enemies, of the 
insect occurring in destructive numbers. 

Paris green or arsenate of lead will destroy the caterpillars if used strong 
enough, but when they are present in such enormous numbers, spraying 
with an ai^enical mixture is a rather hopeless task. A mechanical means 
of protection would probably be advantageous, such as digging trenches 
across the line of march of the caterpillars. 

The insect and its life-history are fully described. 

1063 - The West Indian Mole Cricket iScMpteriscus vicinus). Injurious to 

Crops in Porto Rico. — Van Zwatuwenburg, R. *H., in the Porto Rico Agricultural 

Experiment Station^ Mayaguez, P. R., Bulletin, No. 23, pp. 3-2S + 3 Plates -{" Biblio¬ 
graphy. Washington, 1918. 

The most serious insect pest of general agriculture in Porto Rico is 
the West Indian mole cricket {ScapUriscus vicimis Scudder) known locally 
as the changa 

In economic literature this insect has always been treated under the 
specific name of didactylus (i) a name now given to a closely related spe¬ 
cies. 5 . vicinus is a native of South America and the West-Indies, but it 
does most damage in Porto Rico. 

The changa feeds primarily on vegetables, animal food seeming to 
form only a small part of its diet. . Almost any young plant growth is 
attacked. The insect remains underground and feeds from below, com¬ 
monly selecting the crown of the plant as the point of attack. S. vicinus 
attacks tobacco, tomato, egg-plant, potato, pepper, sngar cane, grama 
grass {Paspahm sp,), yerba dulce {Eleusine indica), Bermuda grass (Cy- 
nodon dactylon), rice, cabbage, collard, rape, turnip, cantaloup, sweet 
potato, lettuce, Coleus spp. and Livingstonea spp. The insect also causes 
much damage by trimming roots that lie along its path. 

The author describes the adult and deals with its life history. The 
life cycle covers about one year. About three weeks are required for the 
egg state; about nine months for development from hatching to the adult 
stage ; and over two months for the pre-oviposition period. 

Although the changa has many natural enemies particularly among the 
native birds, it is not held in check by them. With the exception of a ne¬ 
matode, no parasitic enemies of the insect are known to occur in Porto Rico. 


(i) See JR., January 19x6, No. 120 {Ed,) 
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During the autumn months the changa hies in large numbers on damp, 
overcast evenings. The greater proportion of changas attracted to lighted 
areas are females. Flooding is of value when water is easily available. 

Napthaline and sulphur are the only repellants found to be of any 
value, and even they are only partially effective. 

Sugar cane is protected from the changa by planting it in a perpendi¬ 
cular or slanting position. Hilling up plants greatly reduces changa 
injury in gardens. 

The use of poison baits, lo'gether with clean cultivation of the area 
to be planted, is recommended. A dry mixture of 3 % Paris green with 
cheap flour is particularly acceptable to the changa. 

1064 - Trioza alacris, a Hemipteron Injurious to Laurel in New Jersey, U. S. A. 

— Weiss, H. B. and Dickerson, B.T., in Psyche, Vol. XXV, N. 3, pp. 59-63. Boston,, 
Jmie, 191S. 

Trioza alacris Flor (syn. T. lauri Targ.), which was introduced into 
New Jersey from Belgium and which is well known and destructive in 
Europe, had already been recorded by Wbiss in 1917 as occurring in 
New Jersey. 

This Psyllid occurs in New Jersey on bay trees which are kept either 
under glass all the year or out of doors during the summer. Its presence 
on the bay [Laurus nobilis) can be readily detected by the curled, dis¬ 
coloured, swollen, blistered leaves, usually at the tips of the branches, con¬ 
taining what appear to be whitish masses. Observations on the biology 
of the parasite were made on trees kept outside dtyring the summer months. 
The author describes the eggs and then the five stages of the nymph, 
using alcoholic material. The description of the adult is quoted from 
Crawford. 

While contact insecticides are useful, it is impossible to reach 
the nymphs in the curled leaves. In New Jersey almost complete killing 
was secured in one case by fumigating with tobacco smoke as for aphids 
while the trees were in storage and heavily infested by over-wintering 
adults. Hydrocyanic acid gas has been used with success. 

It is the practice of some firms to pick off all curled infested leaves, 
but this is a slow process in a large establishment, 

1065 “ Papiiio thoanilades, a Maorolepidopteron Injurious to Citrus and the 
Hymenopteron Pteromalua car/cfe/, its Natural Enemy, in the Argentine.— 

Caridei Mass 3 HI, P. and Breotes, J,, in the Angles de la, Sociedad Rural Argentina, Year, 
Bill, Vol. BlI, No, 2, pp. 573-76 -f- 3 Coloured Plates. Buenos Ayres, 1918. 

In Florida the macrolepidopteron Papilio thoantiades Burm. ('^isoca 
de los naranjos *') is one of the most dangerous pests of citrus plants (orange, 
lemon, etc.) whose leaves the pest attacks’when in the larval state. For¬ 
tunately, the chalcidid Pkromalus caridei Brethes, first described in 1913, 
attach the pest, laying its eggs in the chrysalis of the lepidopteron, The 
chaldd also sometimes attacks the macrolepidopteron, which is its bnly 
host, in the larval stage. 
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From each chrysalis of Fapilio emerge 8o to loo individuals of Ftero- 
mahis. In one case 98 % of the chrysalids were attacked. 

The hymenopteron can he easily transported and used in the control 
of P. thoantiades ; in consequence the chalcid should be bred and protected 
in citrus-growing regions. 

A detailed description of P. thoantiades and P. caridei is given, 

1066 - A Tortricid Moth Injurious to the Chestnut Tree, in Italy.— del guercio, 

G., in L' 4 ^ncultura Coloniale, Year XII, First Half Year, No. i, pp. 21-30 -f 3 Figs, 
Florence, 1918. 

In the chestnut woods on the Apennines between Emilia and Tuscany, 
after August has begmi, one may see the soil covered to varying degrees, 
•according to the year and the position, with very young chestnuts, still 
green or partly yellowed. On these chestnuts, hidden by a mass of excreta, 
is a round hole which is the opening of a tunnel leading into the cavity 
occupied by the growing achenes (chestnuts). 

Inside these husks or in the chestnuts themselves, there are nearly 
always one or two larvae of different ages, which, according to the author, 
are the larval stage of a tortricid moth, probably Carpocapsa splendana. 

According to the inhabitants of the region, the nuts begin to fall 
in September without, however, affecting the injurious action of the lar¬ 
vae. The presence of the larvae causes the nuts to open prematurely 
in the second half of September or even at the fall of the first chestnuts. 

In October and the beginning of November, the chestnuts are more 
and more attacked by the larvae and when the drying of the chestnuts 
by fire is begun in the first half of November (in the high Modenese and 
Bolognese Apennine), a great number of larvae leave the chestnuts after 
24-36 hour's exposure to the heat. 

Once the chestnuts are dried and freed from the pericarp, the worm- 
eaten nuts should be separated from the sound ones before grinding them 
to obtain the flour used for makingpattona " or “ castagnaccio These 
foods have often, however, a bitter, unpleasant taste. This is due to the 
fact that the farmer or proprietor does not separate the sound from the 
worm-eaten chestnuts in order to^JiaVe a greater quantity of flour to sell. 
As a result of this the excreta and larval skins impart the bad qualities of 
the flour from diseased chestnuts .to that from sound chestnuts. Such 
flour, unfit for human consumption, might be given to live stock, but 
sparingly, as it might cause various disorders if given in quantity. More¬ 
over, chestnuts eaten by the larvae are not relished by live stock. 

To restrain the ravages, the nuts that fall to the ground in August 
should either be collected and burnt, or buried deeply; they may also be 
thrown in the pits full of stagnant water which, in the Apennine districts, 
serve as a manure heap. The first chestnuts to fall must on no account 
be left lying on the ground and those that fall normally should be col¬ 
lected as soon as possible^ When the chestnuts are dried, precautions 
should be taken that the larve do not escape and seek shelter when, und^ 
the action of heat, they leave the chestnuts, , / ; 
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1067 - Sticiolobus itilmeaius n. sp., a Hemipteron (Homoptera) living on 
Cypress, in Louisiania, U. S* A. — Funkhouser, W. D., in Entomologiml News, 
Vol. XXIX, No. 5, pp, 185-187 -}- I Plate. Philadelphia, 1918. 

The. author gives the description of the Membracid SHctolobus tri- 
Im&iius n. sp., found in comparative abundance on cypress at Bogalousa 
on June 15, 1917 and on the next day at Colyell, also on cypress. 

This insect is the first membracid found on cypress and the second 
representative of the genus Sticiolobus founded by Metcalf in 1916 to 
accomodate Menibracis suhilata Say {= Stict subulaUis Say). 

Cia«T] 
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ORIGINAL ARTICLES 

. Mechanical Ploughing. 

Methods for Ploughing in Ridges. 

by 

A. Tarchetti 

' Engineer in Charge of the Mechanical Department of the ** H. Siasione Speyimentaie 
di Jiirdcoltma** of Vercellif^Ualy, 

Peoughikg in Ribges. * 

, • This is the most usual method bf ploughing in Italian soils, especialh" 
for irrigated crops, and itjs also that most suited to the great majority of 
motor-or tractor-ploughs imported from the United States, that is, ploughs 
turning the soil to one side only (with a single mould-board, right-or left- 
handed). 

This system may be used with balance, turn-wrest,and double-brabant 
ploughs when the open furrows separating the ridges are narrow and shal¬ 
low. In this case, provided care is taken that the plough wheels do not 
fall into the open furrow, the ordinary method of ploughing without 
ridges (i) may be carried out, neglecting the open furrows (especially 
if a gang plough or, better still, cable traction is used), which will only 
be partially filled up, thus leaving a depression which will sei^ve as a 
guide when the open furrow is reopened or put right with an ordinary 
plough. 

(i) See Fig. \ of tfeeseconja article,Methods of ploughing mtkouf ridges, in 12 ., Sept., 1918, 

p, IGt8. 
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But when the open furrows are large and deep and when the ground 
must be maintained perfectly level — as is the rule for the rice fields of upper 
Italy — ploughing without ridges does not allow of good work and, to pre¬ 
serve the ridges, it is necessary to resort to gathering up and casting. 

It should first be noted that, in ploughing without ridges, the drainage- 
furrows are left at the sanle place each year whilst with the second method 
(gathering-up and casting) the open furrows are displaced each time the 



Pi£,, I. — Displacement of the open furrows each time tlie ground is ploughed. 
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ground is ploughed : the furrows a, (Fig. i) are filled up on gather¬ 

ing-up and. on casting, an equal number of new open furrows corresponding 

to the median axes x, x^^, .of the ridges are opened-, at the place where 

the summit of the* ridges was previously. 
This fact, as will be seen later, has consi¬ 
derable influence on the method to be fol¬ 
lowed in ploughing. 

Ploughing in pdges can also, be carried 
out with bialance, tum-wrest and double- 
brabant ploughs. In this case the half-ridge 
ax, is ploughed, after which, leaving the half- 
ric^e ax,, the half-ridge a, x„ is ploughed, 
and so on, so as to plough all the half-ridges 
to the left of the open furrows. When the 
last but one half-ridge — x,,, —"is 

ploughed, the plotighs are Uuncd, so that 
those that turned the soil to the right in 
going now turn to the left on the return, or 
viceversa, L e., the lasthalf-ridge' is 

ploughed, then a,, etc., up to the second, 
ax,, which completes the work. But this 
method leads to loss of tinic and awkward 
turns (with cable anchorages, it is practically 
impossible), so that ploughing in ridges is 
reserved for machines with ploughs having 
but a single mould-board. 



Fig. 2. 


-r strip left unplougUed 
by various machines. 


Before examining the method of proce- ^ 
dure in each case it will be advisable to recall certain considerations. 

In our (Italian) soils it is almost impossible to complete the mechanical 
ploughing of the ridges., Above all, the machines, especially with gang 
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ploughs, are .unsuitable for opening the first furrows along the open 
furrow and, to make sure of the regularity of the following ploughing, it 
is always advisable to carry out the work first gathering-up the open fur¬ 
rows to the left and right with an ordinary plough. Again, the ordinary 
machines cannot finish the ploughing, or as the farmer sa^’s, cannot close 
it. In fact, if the three commonest t^^pes of milchines in Italy (Fig. 2) 
are considered, it will be seen that each of them has to leave unploughed 
a more or less wide strip {12 to 39 in. and more) in every ridge, unless the 
wheels pass over the ground already ploughed, which would be detrimental. 
On the other hand it is very difficult to finish such a narrow strip, for the 
resistance of the soil is not equal for all the ploughs, so that they would 
slip sideways. On the contrary, with the stilt plough it is easier to correct 
the unavoidable irregularities of the strip and to open, exactly in the mid¬ 
dle of the ridge, a straight furrow of uniform width. 

In order that this strip may be ploughed as well, it is necessary that the 
machine should haul a gang of such a width that the total width ploughed is 
equal to or even greater than the distance between the driving wheels, which 
would give the mechanical advantage of displacing the centre of resistance 
towards the centre of power; but in our (Italian) soils, and in the case 
of direct haulage, the difficulties of gripping the soil are in opposition to this. 

Thus, it should be reckoned that, for each ridge (Fig. 3), independently 
of its width I/, a total width of from 39 to 63 in. cannot be ploughed 
mechanically in practice, so that with ridges only 10 to 13 ft. wide for exam¬ 
ple, about half the field would 
have to be ploughed with teams. - 
As a result the width of T should 
be kept as large as possible, which 
gives the driver the extra advan¬ 
tage of avoiding too narrow turns 

and of enabling him to obtain, Fig. 3._Plan of ground to be ploughed 

with the more continuous and ^ team, 

uniform handling, more regular 

ploughing. It is hardly necessary to add that the width of the ndges should 
be such that the width A is a multiple of the width of the gang. 

On the other hand, however, there are two considerations in oppo¬ 
sition to the excessive increase of the width of the ridges ; these are as fol¬ 
lows?— j j. 

1) The total journey with the ploughs lifted on the headlands at tne 
head of the ridges is not proportional to the width of these latter, but, as 
Prof. RiNOni/MATTN has justly remarked (x), increase in an arithmetical 
progression. In fact, let us take a machine ploughing a strip 47 in 'mde, 
and let us suppose for the sake of simplicity that the axis of the imchme 
generally the centre of power) coincides with the centre of that strip (that 
is, with the centre of resistance of the •gang) and that the machine can 


(i) See tbe Journal d*Agriculture prutigue, 1917, p. 436- 





1132 


A. TARCHBTTI 


** close the ploughing completely. Let us consider what takes place on 
one-half of the headland at the head of the ridge: — as that is repeated 
on the other half of the same headland and on the two halves of the op¬ 
posite headland, there will be 4 equal operations for each headland. If 
the ridge is, for example, 23 ft. 6in. wide, or ii ft. Q in. for each half (Fig. 4), 
the machine will plough the half-ridge in 3 journeys, that is, in order to ar¬ 
rive at the first furrow (gathering-up) it would have to move a distance of 


Fig, 4 * — Ploughing a half-iidge, ii ft. 
9 in wide, in 3 turns. 


■ Pig, 5, — Ploughing a half-ridge. 23 ft 
6 in. wide, in 6 turns. 



10 ft, on the chief headland, and then’^tum at rightjangles so as to^begin 
the first furrow at a. When it ^returns on the same headland to begin the 
second furrow, it will have to move 5 ft, ii in., and, finally, for the third fur¬ 
row 2 ft. In the 3 journeys it has thus moved a distance of 17 ft. 8 in, 
on the edge of the field. 

If the ridge is double-width (£ = 47 ft. 3 in.; L \2 23 ft. 7 in.) the 

machine will plough the half-ridge in 6 journeys, but the various journeys 

(Fig, 5) will be respectively 20 ft. 10 ij., 18 ft. 2 in., 13 ft. 9 in. 

and the total distance travelled will be 70 ft. 10 inthaf is to say not double, 
but jour times the previous one. 

The total distance travelled with the ploughs lifted along a half-head¬ 
land is thus equal to the product of the average journey (^'74) and the 
number of journeys, or, speaking algebraically, to the sum of the terms 
of an arithmetical progression whose first term is half the width of the strip 
ploughed (or of the gang), whilst the ratio or difference is that of the width 
itself (1). 

(i) Proi. RnsFOEusiAiu? cansiUe?:^ the gaug-or strip ploughed as the first term 

of the progteasiou, aad tht.s ohtaius,ia Hs'calculatious, figures that are rather too high; on the 
contrary, however, we, on the assumption that the axis of the macinne coincides with that of 
the gang, have obtained ^res that are rather too low, hut which we consider ate nearer to 
practical conditions. 
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The result is that the time lost and fuel cousumed on the journeys 
with the ploughs lifted are the greater as the ridge is wider, and it is 
with reason that Prof. PiNGiSnMANN proposes a width of 98 feet (in practice 
not more than 66 ft.) as a maximum, also with the idea of avoiding exces¬ 
sive injury to the headlands by repeated passage of the machine. 

2) The width of the ridges nearly always depends on the nature of 
the ground or crop, as well as on the form of the field (i). 

On account of this necessity for width of the ridges, the ploughing has 
nearly always to be carried out in a special way, which is also necessary 
and quite distinct for each case, / 

If one uses a machine with a central gripping drum (GAnARDi-PATUzzo 
type motorploughs) which can pivot on the drum itself, the width of the 
ridge has no influence, and the work can be carried out as with the ordinary 
stilt plough. In fact, in the case of a ridge limited by the open farrows 



aa bb (Fig. 6) the work is begun at A bx the direction of the arrow by ga¬ 
thering up the last furrow to the right, then passing to the other side of the 
last furrow, dlways gathering up to the right (if the plough throws to the 
right) and^continuing in this way until, having arrived near the nnddle 


(i) In the lice fields of the Vetcelli region, ridges not more than as to z6 ft. wide are usually 
adopted so as to faciUtate leveUing and drying the ground and also as to a) be able to bro^- 
cast theseedin one journey; 6) lose no time at the moment of scarifying in order to movette 
bunches of weeds graduallyup to thelongitudinalopen-funows; l<Mdingaudcait«g 

the sheaves by allowing one oi the cart wheels to run on the firmer bottom or the open ft-rrows. 
Xn tile rice fields of the I,oinellina district, the ridges are still nano^per, sometimes bemg^^ 
. than 13 It.; in such cases no attempt should be made to plough in ridges with machines with 

2 driving wheels. 
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XX (where the strip to be finished with a team is shown wider), the machine 
passes at B to the last furrow hb, where the operation is repeated (i). 

The ploughing may also be carried out as shown in Fig. 7, i. casting 
instead oj^ gathering up. 

But if the machine, as often happens, is a tractor plough or a gang 
motorplough, which has to turn in a semi-circle with a well defined mini¬ 
mum radius (generally of 20 to 26 ft.), in this case and according to the 
width of the ridges, "the method to he followed must he decided upon clearly 
beforehand, so that the work may be finished without requiring useless 
double turns and journeys with the ploughs lifted. 

We add a few solutions of the commonest cases where, for the sake of 
simplicity, a series of only 3 gangs or furrow-slices are represented for each 
zone where the man'oeuvre is repeated. 

Admitting that a strip equal to a half or whole ridge should be left 
^ tn the field at the edge of the first and last furrows to enable the machine 
io pass to finish the headlands (2), the internal limit of that strip may be 
assumed to be the edge of the field ; this is why the beginning and end of 
the ploughing, as has been already said previously, coincides in the follow¬ 
ing figures, now with an open furrow (solution A), now with the centre 
of the ridge (solution B). 

In all the examples the ploughs ate understood to turn the soil to the 
right, which is usually the case. 

Case I. — Ridges wider than 82 feet (at least 2 are necessary). — It 
will be convenient to consider the ridge as divided into 4 zones or parts, 
each of which corresponds to a fresh manoeuvre. 

Solution A (Fig. 8). — Ploughing is begun at A by gathering up the 
open furrow at B, the end of the furrow, the gang is lifted, and the ma¬ 
chine turns to the left, and, at D, begins gathering up the second open 
furrow, up to C, There the gang is again lifted, the machine turns, always 
to the left, and the ploughs are earthed to the right of the first open 
furrow, and so on, going in the direction of the arrows, passing in turn from 
zone I to zone II, from zone II to zone III, from III to IV, etc., until, hav¬ 
ing turned the furrow of zone VIII nearest to the axis xy of the first ridge, 
the machine, passes to the third ridge and begins ploughing the third and 
fourth ridges at E, as has been done for the first two turns. On the sides of 
the median axes xy, x^ y^ , the usual strip some 31 to 59 in. wide 

will remain to be ploughed with a team. ^ 

The narrowest turn (from 16 to 23 ft.) is only made in the first passage 
from zone VI to zone VII and corresponds to about 34 ^be width of the 
ridge. 


(1) itt this,and the following figures, the journeys nomjal to the furrow slices arc spaced 
for tl^safeeofclearaess,hutitiS obvious that in the field they are superimposed, the machine 
always travelling on the same line on the chief headland. 

(2) Fig, I of the second article. Methods of ploughing without Hdge$, in Jf., 

Septeml^t, ifiS, p* lorS. • 
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Solution B (Fig. 9). — Beginning at J 5 , end near the axis Xg Yg. Two 
minimum turns — in the first passage from zone II to zone III and from 
zone VI to zone VII. 

When the ridges are wider than 82 ft., the ploughing can be carried 
out in different ways ; thus, for example. Figs. 10 and ll show two variants. 

Case I : Ridges wider ihan 82 feet. 




Fig. 9.'—Solution B, 



limited, for brevity, to solution A and showing only one furrow per zone. 
In both cases, the total journey with the ploughs lifted on the headlands 
is slighter more than in the case of Fig. 8; however, in the variant shown 
in Fig. II, the minimum turns include half a ridge, that is, they can be car¬ 
ried out in the space of about'^40 ft. 

Case II. — Ridges from 49 to 82 feet wide (at least 3 are necessary)* 
In this and the following cases, the work is divided into two sections per 
ridge, that is, at the middle of the last furrow and vice-versa. 

Solution A (Fig: 12), — There are 2 minimum turns (of 11 to 23 ft.) 
corresponding to about half the width of the ridge in the first passage from 
zone II to zone III and from zone IV to zone V. 

Figure 13 represents a variant, drawn schematically like the previous 
ones and limited to solution A, 
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Solution B (Fig. 14). — Here also there are 2 minimum turns in the 
passage from zones II to III and IV to V. 

As is shown in Fig. 14 the zones follow in the same order as in solution 


Case II: Ridges from aq to 82 fed wide. 



Fig. 12.—Solution A. Fig. 14.—Solution B. Fig. 13.—Variant 

of Solution A, 

A (Pig. 12). This is why, m„the following cases we have suppressed the 
graphic representation of solution B for the sake of brevity and we oi^y 
indicate, by the dotted arrow, the beginning of ploughing. 


Cask III; Ridges from 20 to 49 feet wide. 



Fig. 15. —Solution A. Fig. i6. — Variant 

of Solution A.^ 


Case III* — Ridges from 20 to 49 ft. wide (at least 4 are necessary). — 
Solution A (Fig-15). The minimum turns correspond to the width of a 
. iic%e ^ consequently, instead of first ploughing zones I and II completely, 
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then zones III and IV, etc., as is shown in Fig. 15, the machine can pass 
immediately, when each furrow is finished, from one ridge to another and 
finish the cycle of the 4 ridges furrow by furrow instead of zone by zone. 
Thus,, after the first furrow to the right of 'AB and the second to the left 
of FE are opened, when the machine is at E, instead of returning to zone I, 
it moves to zone III, to the right of GH, then from H to zone IV, to the 
leift of DC, and so on until the cycle to the right of EG is finished. When 
at G, th(e machine returns to zone I (as shown by the dotted line mon) 
and begins the second cycle at n and so on until the work is finished at p 
and the machine passes to the 4 following ridges. In Fig. 16 a variant of 
the usual procedure is shown. 


Case IV : Ridges less than 19 ft, 6 in. wide. 



Fig. 17.— Solution A. Fig. i8.—Variaat 

of Solution A. i 


Case IV. — Ridges less than igft .6 in. wide (at least 6 are necessary}* 
The same lettering is employed as in the previous case; but here the mini¬ 
mum turn includes the width of about 2 ridges. 

Solution A. (Fig. 17) with a variant (Fig. 18). 

With all the preceding solutions the field can be completely ploughed, 
provided (independently, of course, of the side and top headlands) that the 
field is divided into such a number of ridges as to form a multiple of tHe 
minimum number possible to complete each cycle of operations. Thus, 
in Case I, the ridges should be even numbers ; in Case II, 3, 6, or 9, etc.; 
in Case III, 4, 8 or 12, etc.; in Case FV, 6, 12, or 18, etc. 

But athough the latitude allowed for the width of the ridge usually 
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allows the field to be subdivided as required, it is not always either possi¬ 
ble or desirable to do so. On the other hand it must be admitted that all 
these solutions are rather complicated and require much attention from 
the driver, if not even numbers placed on the ridges to avoid doubt or errors 
in turning. This is why, in the United States, where the fields are extreme- 


Simplified method of continuous ploughing in fidges advised 
in the United States, 


Fig. 19. — Solution B 
of Case I. 



Fig. 20. — Solution A 
of Case I, obtained 
hy applying that 
method. 



ly large and where the uniformity of the ridges is only of secondary 
importance, more simple methods are advised which might be called 
the sy^em of continuous ploughing as the cycle is shortened and instead 
of closingi continues indefinitely. 

One of these procedures, given in " Farm Power ’’ (published by tbe 
INTEKNATIONAI, HARVESTER COMPANY, Chicago, 1915) and reproduced in 
various French periodi<»k (such as Le Glnie Rural, 1917, No. 66), can be 
applied to our Case I (ridges more than 82 ft. wide). It is shown in Fig. 19 
which corresponds to our^Solution B of Case I, while Fig. 20 shows the 
Soluti(Hi A obtained by applying it. 

As. is shown in tbese figures, the first^wo^ridges are narrower than the 
following-ones l which might prove disadvantageous for ceijfcain crops. In 
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any case we submit the variants shown in Figs. 21 and 22, in which the 
unequal ridges are reduced to one only. 


Vanants ot the continuous method 'proposed by the author. 


Fig. 21. — Solution B of 
Case I (see Fig, ig). 


Fig. 22. — Solution A of 
Case I (see Fig. ao). 



^ But, if it was desired to employ the system of continuous ’ ploughing, 
the method might be simplified still further and applied to all the cases 


Simplified coniimtous method proposed by the author. 



Fig, 23, — Case II: RHgel Fig. 24* — Case III; Ridges 

from 49 to 82 ft, wide, from 20 to 49 ft wide. 
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previously considered. In Pigs. 23, 24, 25 a few examples of the applica¬ 
tion to various cases are shown. 

Simplified contimwus method proposed by the author. 



The last methods do away with the complicated manoeuvres required 
TOth the previous procedures when starting ploughing, but the idea must 
be abandoned of ploughing one, or, at a masimu-m, two zones, both at the 
begmnmg and end of ploughing. These zones would then be ploughed 
ppmately, either with the machine before conunencing continuous plough- 
mg or with a team afterwards. Again they might serve to allow the ploughs 
to pass to finish the work, thus replacing the side headlands. 
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1068 ~ The Organisation ol Colonial Agriculture in Indo-China and France.— Che¬ 
valier, A., Report presented to the Ccngris d*Agriculiufe colomak oricmisi par l*UMcn 
Goioniale fyan^aise, Govenimenl of Indo-China, Saagon Series, Bulletin No. 33,64 pp. 
Saigon, 1918. • 

'When, in 1917, it was decided to organise a congress of colonial agri¬ 
culture at Paris, the president of the congress, M. J. CHAinnBY and the or¬ 
ganising committee asked the author (Chief of the Permanent Agricultural 
Mission at the Colonial Ministry) to draw up a report for the section for the 
study of the organisation of the colonial agriculture departments in France 
and the colonies. This report was to contain the observations made by 
the author in the course of liis missions, so that the section should be in¬ 
formed of the organisations necessary both at home and in the colonies. 

Th^ author left for Indo-China where he was commissioned by the 
Governor General, M. Albert Sarratot, to inspect the agricultural and 
forestry services with a view to giving advice fox the rapid intensification 
of production during and after the war. It was on this instructive inspecy 
tion that the author based his report to the congress. The organisation 
of agriculture in Indo-China and the progress made in the country since 
the French occupation are discussed, thus bringing to light the great efforts 
made by the natives and the French colonising organisation. He shows 
the mistakes made in the past, the early attempts of the colonists and the 
instability of the agricultural experiment stations. It is necessary that 
an end should be made of the old habits, i. e,, lack of coordination and 
perseverance, The programme drawn up by M. Sarrault for his colla- 
lK)rators includes first and foremost the combination in every branch of all 
energies and labour for the development of the colony. Refonns are now 
being introduced throughout the agricultural service of Indo-Cl3ina. They 
are given by the author in the first part of Iris work, entitled ** Tfm orgjd- ’ 
nisation of Agriculture in Indo-China . 


lEVELOrWFNT 

OF 

AORtCITLTURE 
IN VARIOUS 
COUNTRIES 


[Abstract Nb- : 
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If the'latent wealth of a country is measured by the variety of raw 
materials it produces, then Indo-China must be placed among the most 
important of the French colonies, by reason of its mineral resources, its 
sea produce, forest wealth, numerous crops grown or capable of being 
grown. Inhabited by hard-w'orking, intelligent and civilised races, Indo- 
China was already well developed economically when the French settled 
there. Nevertheless it is necessary to improve the agricultural methods 
in order to increase the yields of the crops and obtain the maximum yield 
from the land. f 

Cochin-China was fortunate in having for a Jong time at the head of 
its Botanical Service the botanist 1,6ms PiERRE, who lived there for 12 
years and contributed largely to the study of its crops and introduced nu¬ 
merous useful plants. He founded the 2bological and Botanical Garden 
of Saigon in 1865, soon after the annexation of Cochin-China, and continued 
to direct it till 1878, 

The experimental work was chie^y concerned with sugar cane, maize, 
rice (of which about 200 varieties were collected), I/eguminosae, forage 
plants (teosinte and Para grass, now acclimatised), textiles (ramie, cotton, 
jute), tobacco, pepper, vanilla, and fruit trees. Already at that time the 
necessity of manuring all crops had been shown. Over 400 000 coffee plants 
were distributed in a few years, the first experiments in the growing of cof¬ 
fee on a large scale made, and several varieties introduced from Bourbon 
and Java. PiERRE also studied plant diseases as well as the introduction 
of rubber and gutta-percha plants (he discovered Dichopsis Krantziam 
in the forests of Cochin-China and Cambodia). • 

A list is given of the institutions, in Cochin-China devoted to the deve¬ 
lopment of agriculture. 

In 1886 Paue Bert founded the ‘‘ Comite d'etudes agricoles industfidles 
et oommerdales du Tonkin” (Committee for agricultural, industrial, and 
commercial studies of Tonkin). A school of agriculture was founded at 
Hanoi and made into a Botanical Garden in 1889. In 1897 an Agricultural 
Board was formed at Tonkin. M. P. Doumer created in 1898 a ^Board of 
Agriculture and Commerce which, in 1901, was changed into the Board of 
^Agriculture, Forestry and Commerce. Local agricultural services were installed 
in Annam, Cochin-China and Cambodia. In the meantime a Forestry Service 
and a Veterinary, Zootechnical and Epizootic Service had been organised. 
Mention should also be made of the establishment at Saigon and Hanoi 
in 1889 of labor (dories for agricultural and commercial analysis and, lately, 
of a Service for the repression of fraud, of the founding of the agricultural, 
commercial and industrial museum at Hhnci in 1902 and of a similar one at 
Hue in 1915 ; two others will shortly be formed at Saigon and Cambodia. 
Other scientific services and institutions which are not directly concerned 
with agriculture but of great use to it are x) the Irrigation and Dredging 
Sdwe; z) Geological Service; 3) Meteorological Service; 4) library of the 
Far^East French School at Hanoi; 5) Board of higher education (University 
of Indo-China); 6) Far-East scientific mission, which, unfortunately, was 
very short-lived.; 7) Pmteur Institute of Nhairang and its Sa%on branch; 
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8) Naval arsenal at Saigon, wliicli may * be used for testing mate¬ 
rials. 

To these institutions must be added, on the one hand, three societies, 
mostly composed of European colonists engaged in agriculture, on the other, 
the private societies of planters or exporters of agricultural products. The 
first group includes i) the Cochin-China Chamber of Agriculhire ; 2) the 
Chamber of Agriculture of Tonkin and North Annam; 3) the Mixed Con¬ 
sultative Charhber of Commerce and Agriculture of Cambodia. Among the 
private societies may be mentioned : — i) the Association of Rubber Planters 
of Indo-China which publishes Les Annales des flanteurs de caoutchouc; its 
headquartei;s are at Saigon; 2) the Syndicateof Rice Exporters of Indo-China, 
In 1903 it was decided to Establish a certain number of experiment 
stations in Indo-China and they were opened between 1904 and 1908. 
Unfortunately the Board of AgricitUure, Forestry and Commerce, as well 
as the technical services depending on it, was suppressed in 1909. At 
the present time if is replaced by a Service of Economic Affairs (order 
of December 21,1911). By the order of June 6,1917, the Governor General 
formed a Mission for the Inspection of Agriculture and Forests in Indo-China. 

From the first moment of his arrival in Indo-China, the Governor- 
General, M. SARRAunT, acting on the suggestion of the Director of the Eco¬ 
nomic Services, M. H. Brknier, decided to form new specialised experiment 
stations devoted to the principal products of the country. The first, esta¬ 
blished in Cochin-China should have dealt with the selection and culti¬ 
vation of rice. The war has made it impossible to realise this programme 
completely; nevertheless a Rice-Selection Service is now working the Labo¬ 
ratory of Saigon and the Rice Station of Cantho. It has done useful work 
on the agricultural characters and commercial value of different varieties, 
and has introduced to the markets of the mother country ''ter^-ky ” rice, 
which has been much appreciated there and the cultivation of which is 
spreading greatly in Western Cochin-China. According to experts, this 
rice may take the pla6e of Spanish rices, which in Europe have a much 
greater value than those imported from Indo-China, As soon as normal 
conditions prevail the Cantho Station wrill make experiments in mechanical 
cultivation and other tests, in order to improve the agricultural implements 
and machinery at present used by the natives. 

An experiment station for maize selection was established in 1914 at 
Tuyenquang. It has recently been transformed into a modern farm so 
as to experiment not only with maize, but with all the native crops of 
'the Tonkin Delta and central district, especially those plants w^hich might 
be grown in rotation with maize. An experiment station for cotton selec¬ 
tion is now being organised in Cambodia. The formation of stations for 
coffee and tea growing in Tonkiri and Annam is under consideration and 
will probably be carried out when conditicns make it possible to obtain 
a competent staff to direct them. 

The organisation described is only the first step toward the establish¬ 
ment of specialised stations for each kind of local crop. Finally, silkwroin, 
stations and model silkworm breeding centres, exxxrimental multery 

; fi^#] 
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plantations and factories for native silk-spinning should be formed in al^ 
parts of Indo-CMna where they do not yet exist. 

The work of the European colonists is described and stress laid on 
their efforts to develop the crops in the Colony. It ma}’’ be said without 
exaggeration that the cultivation of coffee in Tonkin, Cochin-China and 
North Annam and that of rubber in Cochin-China and South Annam has 
been perfected to the same extent as in the Dutch Indies and the Malay 
Peninsula, where it has been practised much longer. These crops are still 
grown only over limited areas — 49 400 acres for rubber and 6 200 for coffee. 
Tea-growing also shows great promise, especially if the companies; which 
have already studied the question and considered making large plantations 
on the slopes of the Eang-biang, or in tile Tourane district, turn their at¬ 
tention to the im|)roving of the cultural methods and the preparation of 
the product. 

Certain other crops are now attracting the attention of the European 
colonists, especially cotton, in Cambodia, coconut, oil palm (Elaeis), and 
sugar-cane in Cochin-China and Annam, and tobacco, jute, and starch plants 
in Annam and Tonkin. 

As soon as circumstances permit, the Governor General has decided to 
establish an Institute for scientific research devoted to native agriculture, 
European enterprises, and local agricultural and forestry ^rvices, for the 
improvement of the industrial value of the country. This Institute will 
doubtless be placed in the plain of Giarai, at the foot of the* volcanic mount¬ 
ain Nui-chua-chou (over 2 620 ft. high, and with a temperature at the 
summit frequently at 8^^ C. lower than at Sa%on), three hours' distance from 
Saigon. This Institute will have two departments —* i) the Institute 
properly speaking, including laboratories, and library, on the mountain; 
2) the botanical garden and experimental fields, at the foot of the mountain. 

The organisation of the future Institute of Giarai which is to become 
the ** Buitenzorg of Indo-China ", is then discussed in detail, and special 
stress is laid on the decisions of M. SarraxjI/^ with resp^t to the organisa¬ 
tion of ^ricultural and forestry instruction in Indo-China. By the order 
of July 8,1917, an Indo-Chinese University was founded for the higher 
education of colonists and natives. The instruction is to include a School 
of Medicine and Pharmacy, a Veterinary School, School of Agriculture and 
Forestry, School of Pedagogy, School of Administration and Eaw, a Central 
School with special departments for Public Works, Electricity, Commercial 
Chemistry, Architecture and Building, a Higher School of Navigation and 
Fisheries. At the same time as it was decided to establish these schools, 
there was organised a School of Science, affliated to the School of Medicine 
of Hanoi, to prepare for the first three grades of the above mentioned 
schools. Practical schools of ^riculture will also be formed. 

The author then passes to the improvement of the social condition of 
the natives, the outlet for the agricultural and forestry products provided 
by the Ag^nce econoMique de Vlndocjiine (an organ recently formed by M. 
SAKRAtmTto bring the producers of the colony into touch with the manu- 
facturers and merchants of the ♦home country), statistics (which are to be 
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drawn up by a special department of the Economic Service of the Govern¬ 
ment), the sending of supplies to France, and transport. 

The second part of the report is devoted to the reforms which appear 
essential, in France as well, for the organisation of the Service of Colonial 
Agriculture. Taking as an example the work that has been done in Indo- 
China, it should be possible to improve the agricultural services in all 
the other French colonies. Most of the institutions being established 
in Indo-China should be established successively in all the other French 
possessions, leaving, of course, free scope to each to adapt these institutions 
to its own requirements. Since Indo-China has set the example and, thanks 
to its new organisation, is much more -advanced than the others, it would 
be well if specialists leaving the Universities and large schools of France 
with a view to entering the colonial service were to stay a few months in 
the Far East colony. 

At the present time there are many institutions in France cooperating 
in the scientific study of agriculture in the French colonies, but they are in 
no way* connected^ and have but a very limited action. In Paris and neigh¬ 
bourhood alone there are the following institutions supported or subsidised 
by the Colonial Ministry or local grants:— 

r) The Mission permanente d'Agriculture considered as the general Inspection 

department of colonial agriculture, but possessing only a very limited staff and restricted power 
o' action ; 

2) the Jar din colonial de Nogent-sut^ Marne with the Mcole supirieure d* Agriculture 
coloniale affiliated to it; 

3) the Lcboraioire Agrommi^coloniale de Vt,cole des Hautes-Etudes, in the Museum of 
Natural History? which is a brjJnch of the permanent Mission ; 

4) the Laboratoire de Biologie coloniale du Museum d^Histoi^e mfurelle; 

5) the Laboratoire de Matiere midicale de V&cole sup&ri&u'te de Pharmacie ; 

6) the Research Service of he Colonial Offtce ; 

7) the MaUrise d^ conferences de BoP^nique coloniale at the Sorbonne, etc. 

In many of the large towns, Marseilles, Bordeaux, Lyons, Nancy, there 
are also colonial Institutes or courses which, especially at Marseilles, con¬ 
tribute valuable work to colonisation. It would be well to unite into one 
at least the most important of these institutions. 

The organisation of the agricultural services of the colonies calls for 
the formation of a new Central Service ox Service of Inspection in each of 
the governments, or in each of the principal independant colonies, each 
federated colony having its local service. The work of each service, the* 
research of each station and laboratory should, however, be coordinated. 
For this reason there should be in each colonial government a head of such 
service, dependant on the governor, whom he should advise as to the 
scientific help necessary to the colony. 

The functions of a scientific agricultural service in the colonies must 
be restricted to technical work and consist of investigations and experi¬ 
ments, taking into considetation the requirements of the colonists and 
natives, and should bring pressure to bear on them to introduce imprpT 
_ vements. r J 
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It is necessary to organise an Agricultural Service at the Colonial Mi¬ 
nistry to coordinate and control the research carried out in the colonies 
by the colonial agriculture services. This Central Service would have the 
general direction of the,others and control their activities. 

1069 - Agriculture in Cyprus. — See No. 1075 oi this Remew 

1070 On the Bactericidal Action of Sunlight (Total While Light and Partial or 
Coloured Lights), — De I,aro<juette, M,,in AnnaUs de VlnsUtut Pasteur, Year XXXII^ 
No, 4, pp. 170-192 -f 3 Paris, April, 1918, 

The action of sunlight on bacteria has been considered above all as a 
destructive action in which chemical rays, especially ultra-violet rays, play 
an almost exclusive part. Numerous facts, however, especially in warm 
countries, where bacteria are not lacking in spite of tbe amount of sun, 
seem to show that the bactericidal action of sunlight is neither as .efficient 
nor as constant as is generally believed, and that special conditions are re¬ 
quired for its action. 

Tbe author sought to solve experimentally the following questions 
i) To what extent has sunlight a bactericidal actioninthe air,in liquids and 
solids ? 2) To what depth does its action penetrate under these conditions ? 
3) What intensity and duration of insolation does this action demand ? 
4} How does it act ? 5) Is the action chemical, calorific, or desiccative ? 
6) What are the difiexences in this respect between the various rays of 
the solar spectrum ? 

The experiments were made at Algiers in two principal series: -- from 
May to July, 1914, and from November to December, 1916. In the first, 
made in summer, the bacteria were acted on with the maximum intensity of 
sunlight. In the second, made in autumn, moderate intensities could be 
used similar to those in the north of France. In some of them white or 
coloured (blue, green, yellow, red) greenhouses built north-south were used. 
In these plants, bacteria, moulds, and various- animal species were grown 
continually, from 1911 to 1914. 

The results obtained from the various experiments were as follows: — 

Prolonged, vigorous insolation greatly reduces the bacterial content 
of air but does not sterilise it completely. At a depth of 10 mm. under 
water Bactmum coU resisted very strong insolation for 5 hours; at a depth 
df 2.5 mm. it was killed, even through the glass of a closed' Petri dish, by 
3 or 4 hours' insolation. The B, coLi killed in 4 hours in 20 cc. of water at 
^ depth of 2.5 mm. had resisted for 7 hours in 40 cc. at a depth of 5 mm. 
•Filtration of the rays through i cm. of water which absorbs part of the infra¬ 
red and ultra-violet did not modify the results previously obtained with 
the full light. Continuous cooling of the dish by ice decreased evaporation 
mid prevented the sterilisation of tbe water. This shows heat to play an 
important part in the bactericidd action of sunlight which appears, partly, 

. to act by evaporation. Filtration of Hght through glass of any colour great¬ 
ly redtices its evaporation power and, at the same time, its bactericidal 
action. _S. edi m broth m a 15 mm. test tube resisted strong insolation 
uuni^ 6 hours, but was killed in 8houm; spread out in thin layers of 2,5 
Qun. it was destroyed by 4 to. 5 boers’ insolation; in tubes it lived in diffused 
titlS-itft] 
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white and coloured light for 43 days. B. CoU on potato resisted 7 hours' 
strong insolation. On gelatine B. coli in open dishes was killed by 2 hours' 
insolation; under coloured glass as in the open air, it was killed by 7 hours' 
insolation. Under uncoloured thick glass and under a cover full of water 
which absorbed the greater part of the infra-red and ultra-violet rays, it 
was killed by 4 hours' insolation, whereas it resisted under all the coloured 
glasses, even the blue. When thin layers (i mm.) of skin, fat or muscle 
■protected the gelatine cultures of B. coli exposed to the sun for 5 hours they 
were not killed. When ice surrounded the dish, thus preventing desiccation 
of the gelatine and the cultures, the bacteria resisted 4 hours' strong inso¬ 
lation, even when completely exposed. Gelatine cultures of Eberth's 
bacillus are killed by 2 hours' insolation ; a very thin layer (about 0.5 mm.) 
of vaseline delays destruction for about i hour. Streptococci and Staphylo¬ 
coccus citreus in tubes on potato and in broth withstood 7 hours' insolation 
On paper S. citreus lived in all the greenhouses, except that with colourless 
glass, for 22 days; it died in all of them, except the green and the black, in 
38 days ; on gelatine in tubes it resisted moderate insolation everywhere 
during 16 days. In gelatine tubes the cholera vibrio grew well in all lights 
except white, and withstood 38 hours' insolation everywhere. Micrococcus 
melitensis on gelatine in tubes developed everywhere, except under green 
glass; under white it was destroyed more rapidly than under black; on 
broth it grew moderately in white and blue light and died soon; in red and 
black light it did not grow though it lived 20 days. Cultures of Herelle's 
coccobacillus on gelatine and on paper grew well in all the houses, drying 
up and becoming sterilised in white, blue and yellow light. They resisted 38 
hours' insolation in the green, red and black; on paper they were sterilised in 
21 days in white, blue, green and yellow light. Sarcina rosea on gelotin^ did 
well in all the houses, but there was a little delay under black. Grape yeasts 
on gelatine in plates gave good cultures which developed quickly everywhere; 
they were stopped twice out of 6 times and modified 4 out of 6 times in white 
light (desiccation of colonies and medium); continuously in the other lights 
the cultures are a little flattened after the loth day, especially in white and 
blue light; the yeasts were alive everywhere at the end of 38 days except in^ 
2 out of 6 in the white light. In tubes of must fermentation was intense 
everywhere, but slightly hastened by light, especially white; the yeasts 
were alive in all the tubes after 38 days. The paper was steiilised in 21 
days in .white, blue and yellow light; and in 38 days in all the glass 
houses. Yeasts appear to be especially subject to desiccation. 

CoNCEtrsiONS. — Sunlight is only bactericidal with prolonged or di¬ 
rect isolation ; it acts particularly on the surface of dry media and in air 
where bacteria are more exposed to sun rays and desiccation. In liquid me¬ 
dia the bacteria are only destroyed when the light is very intense and at 
shallow depths. Total white light is much more active than any partially 
coloured light. Diffused light is insufificient. Blue light is slightly more 
bactericidal than other coloured lights, but much less so than white light; 
yellow comes next, then red and, lastly, green which, for bacteria as iqr 
plant^is most closely related to black. ^ 
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The most active part of the solar spectrum is the Itiminotis part; ultra¬ 
violet has a slight actionin the bactericidal efect of sunlight; filtration through 
a thick glass which absorbs most of the solar ultra-violet did not perceptibly 
diminish these effects. The same applies to infra-red; filtration of sun¬ 
light through water did not inhibit its bactericidal action. Nevertheless 
heat plays a certain part; cooling with ice during, insolation delayed the 
death of the bacteria and the desiccation of the medium. 

The bactericidal power of the rays appears to be connected both with 
their chemical action and their dehydrating action (on the protoplas'm and 
culture medium) and, the author believes, more particularly to the latter, 
which, however, is not exclusive, since it cannot act ejEciently in liquid 
or strongly hydrated media. In this case it would be due to a kind of kinetic 
shock or poisoning by excessive energy. 

Finally the death of bacteria exposed to the^un seems to be caused by 
too great an absorption of energy, of which the first effect is usually de^ 
hydratation and coagulation of the protoplasm. As it is only" the energy 
absorbed which acts, the so-called chemical rays with the shortest waves 
are most active on the surface, probably" because they are most largely 
absorbed by the bacteria and media. At a depth, however, the more pene¬ 
trating calorific rays are more efiSicient, but can produce no bactericidal 
effects because of their progressive filtration and slight density. Moreover, 
all rays, like all foilms of energy, are destructive or beneficial for living pro¬ 
toplasm, and consequently for bacteria, according to the quantity absorbed, 
and there is no specific action properly speaking* In the bactericidal 
effect exposure to the air which usually acccmpanies exposure to the sun 
must also be taken into consideration as it contributes very largely to .the 
desiccation of the bacteria and media. 

In practice, both in hygiene and therapeutics, it would be useless to 
rely largely on the bactericidal action of sunlight, especially in temperate 
districts, as it has no effect at a depth exceeding a few millimetres and is 
inhibited by thin layers of fat or muscle. 

1071 - Researches, from the Standpoint of Food Hygiene, on the Ganglionic and 
Muscular Virulence of Macroscopically Healthy Organs in Generalised Bovine 
and Swine Tuberculosis. — CSiiussE, P., in the Annales de VInsUtut Pastmrt Vear 
XXXI, No, I, pp, 1-18 4 - 4 Tables Bibliography of 29 Publications. Paris,‘1917. 

When discussing the historical aspect of the question the author re¬ 
marks that no value whatever should be attributed to those researches car¬ 
ried out by ingestion; he has found that even the guinea-pig readily resists 
theingestionof several million, very virulent bacteria and a still stronger 
quantity of virus if this consists of coarsely ground bovine tubercle ma¬ 
terial. He also finds that researches by inoculation are insufficiently search¬ 
ing for several reasons and faults of technique. Three historical tables 
show, with the restilte obtained, all tests of the virnlence ol muscle and 
gan^ions; whether by inoculation or by ingostion. 

The author attempted to throw light on the question of ganglionic 
and mtasctdax virulence as regards food hygiene by acting as follows:— 
60 samples (i8 pigs and- 42 cattle slaughtered for food and seized fo,% gene- 
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ralised tuberculosis-) were inoculated subcutaneously into guinea-pigs (3*5 
subjects for each inoculation) in the form of muscle jmce and also in the 
form of tissue fragments. The guinea-pigs were killed 45 days after inocula¬ 
tion and in no post mortem examination was tuberculosis found. 

The ganglia of the seized animals are rarely attacked in a visible 
manner; many are of quite normal aspect and the author tried to find whe¬ 
ther the macroscopically healthy ganglia are virulent. The extra-visceral 
ganglia removed were arranged in symmetrical pairs (e. g,, 2 popliteal, 
2 crural, etc.) ; the juice and pulp were inoculated subcutaneously into 
guinea-pigs. Virulence was found: — 

a) for the 9 pairs of ganglia from the pig, twice, in each positive case, 
with 3 tuberculous guinea-pigs out of 3 survivors; 

b) for the 44 pairs of ganglia from the cow, ii times, with, in these 
cases, 100 % of tuberculous guinea-pigs and, in other cases, the half or 
two-thirds. 

CoNCEUSiONS. — i) Trom the 60 negative results obtained in the muscle 
tests, this tissue is not virulent practically ; in consequence the consump¬ 
tion of muscle, even when raw, of subjects affected with generalised lesions, 
has no appreciable danger. 

2) The consumption of macroscopically healthy lymphatic ganglia 
is not without danger when Ihey are insufficiently cooked. 

The law is therefore right, in allowing the consumption of meat from 
tuberculous animals after sterilisation and removal of the ganglia. But, 
notwithstanding scientific evidence the sale of such meat at low prices 
after sterilisationis against popular opinion and, in normal times, the greater 
part of such meat is lost. The author therefore suggests as a remedy 
that the State should buy such meat at a low price and preserve it, for use 
in penitentiary establishments. 

107« ^ Rice and the Chemistry of Food. — Guareschi, I,, in Anmli della R, Accad^mia 
d'AgHcoltma di Torino, Vol. EX, 1917, pp. 41-77. Turin, 1918. 

Rice is a more nourishing cereal than supposed and richer in albumin¬ 
oids than indicated by the old analyses. The substances hitherto found 
in riso svestito '' (hulled rice, i.e, freed from its glumelles but not decor¬ 
ticated) are : — 

Water ; nitrogenous matter (albuminoids), globulin, edestine, or phyto- 
vitelline, glutenixi or gluten-casein, gluten-fibrin; vitamines, in the extern¬ 
al layers; ferments, lipases, cytases, diastases; carbohydrates, starch, 
fibre, hemicellulose, arabanoxylane, xylane (C5 Hg O4), sugar, ; fat, 
(riceoil),free oleic acid,glycerides of arachic, behenic or lignocerinic acids ; 
fhosphatides, phytin or salt (Ca, Mg) of anhydro-oxi-methylene-di-phos- 
pboric acid; minerals, especially potassium phosphate with ijaagnesium 
phosphate, etc. ^ 

, The average composition pet cent, of good hulled rice is : — 

Moisture 13.17, nitrogen 8.13, fats 1.29, nitrogen-free extract 75.5, 
crude fibre 0.88, ash 1.03.* 

All the chemical elements contained in rice are suitable as food. The 
nitrogen content may reach, or even exceed, 9 %; Piedmontese rice is, 
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superior to rice from India; Japan and Java in this. The albuminoids of 
.rice are included in the so-called whole albpaninoids because the products 
of their hydrolysis include phenylalanine, tyrosine and tryptophane.* 

The most important substances and those which have a beneficial in¬ 
fluence on the nutrition of the nervous system are found especially, and in 
some cases exclusively, in the pericarp or external coat of the grain. They are 
vitamines, phosphates of potash and magnesium, phosphatides, and ferments. 

From 100 lb. of ''riso vestito"' or ''risone*' (paddy) are obtained :— 
75-80 lb. of '‘rise svestito ^'sbramato ” or ''bruno'' (bulled rice),* 
6 s lb. of “ riso bianco mercantile(white commercial rice), 62 lb. of riso 
camelino '' or “ levigato (polished rice), 59 lb. of “ riso brillato (coated 
rice); 55 lb. of riso brillato stella '' or '' perla (fancy head). From 20 to 
25 lb. are, therefore, lost and can be used only as a food for live stock. 

The by-products from the decortication of rice (pula) contain no phos¬ 
phates, but there is much phosphoric acid in the by-products from the de¬ 
cortication and polishing of rice. They contain, moreover, all the vitamines. 
Polished rice contains no vitamines, the organic compounds of an alkaloid 
nature necessary to animal life. Polished rice, even when eaten with other 
nutritious foods more or less rich in vitamines, will always be inferior to rice 
which has been prepared little. 

' The people of the districts of Novara, Vercelli, Cremona, etc., who live 
largely on unpolished rice, thrive well on it, but this would certainly not 
be so with polished rice because excessive polishing (an almost modern oper¬ 
ation) lowers the food value of rice. Asiatic peoples, who have used unpo¬ 
lished rice as their principal food since remote times do not suffer from 
the special diseases caused by undsr-nutrition. It is in tho^e places where 
polished rice bas been introduced that special diseases, particularly beri-beri 
which previously occurred rarely, have developed. Investigations made 
from 1896 to 1914 have shown that polished rice eaten with or without 
other foods, can produce serious* diseases due to under-nutrition, espe¬ 
cially in the nervous system, and that even with really nutritious foods, it 
will always be inferior to rice in the most natural state. 

The author refers to the investigations made by English and American 
chemists and physiologists into diseases caused by the continual use of de¬ 
corticated cereals, especially beri-beti (polyneuritis) caused by decorticated 
rice and particularly by pohshed rice, e. rice completely deprived of its 
outer layers. Photographs are given of hens fed on white or polished rice. 
In a short time the birds contract polyneuritis and die, whereas others fed 
on undecorticated rice do very well. Attention is drawn to the work of 
C. Funn: who, in 1912, isolated from rice bran a vitamine which rapidly 
cures, andleveu prevents beri-beri (x). 

From all points of view, chemical, physiological, economical, the use 
of rice prepared excessively, and especially polished, should he absolutely 
abolished. It is said that polishing is necessary for keeping rice and mak- 
ing it fit for tra nsport, etc. The rice kept for over a century and analysed 

(r) As Titainities, pol3/neuritis,etc,,seeJ!?. Aug., 1918, Kos. 853, 824 and 835; 

loiB, No. 719 mth t%t note. <14,) , 
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hy Bai^i^and was, however, not polished rice, nor is that which comes to Eur¬ 
ope from very distant countries. The rice imported into Europe is paddy 
and partially prepared rice, such as exported by Italy, polished rice {"‘ laf- 
finato or camolino cannot stand journeys. 

In hea].tby and rational feeding unpolished rice and rice prepared to a 
slight extent only should be used as polishing is opposed to all the scientific 
and practical laws of feeding. 

1073 - Coffee Substitutes Made with Lupin ( 1 ) and their Disadvantages. — i^cken- 

ROTH, H. (National Institute of Hygiene, lyodz),in Untersuchm^ der Nahr- 
ungs- iind Genussmittelj Vol. VI, No. 35, pp. 240-242. Munster, igiS. ’ 

At the present day coifee substitutes containing as much as 3o‘% of 
lupins are being used in Germany. The infusion made from the^e substi¬ 
tutes has an exceeding bitter flavour, diflficult to improve b 3 ^ the addition 
of sugar or milk. This proves that the toxic substance contained in the 
lupins (lupinin) has not he,en removed. Roasting is not suflicienl to elimi¬ 
nate this substance, although some workers maintain it is, and recent in- 
vestigation^ (Bratjbr and Loesner) show that lupins if inefficienlly treated 
and consumed as in these substitutes can cause illness and must be consi¬ 
dered as unlit for human consumption. For this reason the measures al¬ 
ready taken in Austria to prohibit the use of lupins as a food should be 
adoped everywhere unless there is sufficient guarantee that the requisite 
preliminary treatment has been carried out. , 

1074- The Antiseptic Value of Some Essential Oils, -^cavel,!,., in Compus Umdus 
des Siances de VAoad&mie des Sciences, Vol. CBXVI, No. 20, pp. 827‘-82C). Paris, May 21, 
191S. 

The author classified a certain number of essential oils according to 
their antiseptic value, by determining for each the minimum quantity ne¬ 
cessary to prevent all bacterial growth in ordinary neutralised meat bxbth 
plentifully sprinkled with water from a septic source. The inhibiting quan¬ 
tity of phenol under the same experimental conditions being 5.6 the 
author obtained the iollowing classification for essential oils according to 
the quantitv^ required to inhibit growth , 

Th\mie 0.7 %q ; marjoram i.o; orange-p&l oil 1,2; verbena 1.6; cassia 
1,7 ; rose 1.8; clove 2.0, eucalyptus, 2.25; mint 2.5; geranium (Rose de 
France) 2,5 ; vetiver 2.7; bitter almond 2.8; gaultheria 3.0 ; geranium 
(Indian) 3.1; winter-green 3.:^; meadowsweet 3.3; spike-lavender 3.5; ani¬ 
seed tree 3.7 ; iris 3.8 ; common cinnamon J wild thyme 4.0 ; birch 4.8 ; 
anise 4,2 ; mustard 4.2; rosemary 4.3; cumin 4.5; neroli 4.75; lavender 5 ; 
balm 5.2 ; ylang-ylang 5.6 ; juniper 6.0; sweet fennel 6.5 ; reseda 6.5; gar¬ 
lic 6.5 ; lemon 7.0 ; cajeput 7.2 ; sassafras 7.5 ; heliotrope 8.0 ; cedrate 8.4 ; 
turpentine 8.6 ; parsley 8.8; violet 9.0; camphor lo.o; angelica 10.0 ; 
patchouly 15.0. . 

Seven months after inoculation the culture p>i^tes were still sterile 
when the above quantities were used. 

(i) For othier coEee substitutes recently put on tbe market see R. Nov. and Dec.; 

Nos. 1022 and 1131. See also No, 1x34 of this Review, {Ed,) 
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3075 - Recent Investigationb at the Imperial Institute (i).— B-nhUn 0/ m impoyU 
InsHiiiie, Vol. XV, No. 3,pp. 297-33^, 353-440- London, Jiily-September, 191;. 

Agricultural products or Cyprus (2); - Q^ms is essentially an 
agricultural country and most of its exports consist in products of the soil* 
In 1915 the quantities of the most important products were:— wheat 
1750 000 bushels, barley 1900 000 bushels, oats 375 000 bushels, cotton 
23982 cwt., silk cocoons 651207 lb., olives 59756 cwt., grapes 4797^9 
cwt., carobs 245 914 cwt^ pomegranates 115 396 cwt* The exports also 
include oranges, lemons, wool, hides, etc. The Agricultural Department was 
re-organis^d in 1913. There are an agricultural school, summer vacation 
courses for school masters; and travelling instructors. The Agricultural 
Department has undertaken experirnents with new crops, especially fodders 
and foodstuffs (of these last rye and lucerne are now being grown by the 
farmers), the introduction of new varieties of tobacco and cotton, the im¬ 
provement of vine and olive cultivation, silkworm breeding, bee-keeping, 
and methods of controlling insect pests and fungoid diseases, etc. 

At the Agricultural Stations of Nicosia, Ashia and Akaki the Allen's 
Improved Long Staple, Mebane's Early Triumph, and Sakellarides varieties 
of cotton have been cultivated and, in addition, th€ New Orleans variety, 
grown to a fair extent in Cyprus, was also cultivated at Nicosia. At these 
stations, the highest yields were obtained with Triumph, which gave 271 lb. 
of lint per acre at Nicosia and 373 lb. at the two other stations; this 
variety was also the earliest. Samples of Allen's Improved and Mebane's 
Triumph were examined at the Imperial Institute and gave goo 4 results. 

Table I shows the composition of some essential oils extracted from 
seeds or plants ‘in Cyprus, as well as of the cake, according to the analyses 
of the Imperial Institute. Aniseed {Pimpinella Anisum), of which 1000 
to 2 000 cwt. are exported annually, was sold at London before the war 
at 27s. 6 d. per cwt. The seeds yielded 2.8 % of essential oil. The cake 
contains neither alkaloids nor cyanogenetic glucosides, and may be used as 
a cattle-food. Coriander seeds {Cofiandrum sativum) gave, by steam- dis¬ 
tillation, 0.48 % of essential oil, white cumin seeds (Cuminum Cymimm) 
3.4 % of ofl containing about 50 % of aldehydes, and black cumin seeds 
(Nigella sativa) 0*3 %. The cake of the first species contains no alkaloids or 
cyanogenetic glucosides, that of the last two contains a trace of alkaloid, so 
that their use is not advisable unless trials axe previously made. The essen¬ 
tial oil of black cumin seeds has no commeroial value because of its dis- 
^eeable odour. The fixed oil, extracted with solvents (44.8 % of the seeds 
fe estimated to be anhydrous) is brown and has a pronounced flavour and 
odour, so th^t its use as an oil-seed is only advisable when there is a scar¬ 
city of other oil-seeds. Its properties are:— specific gravity 0.8614, so¬ 
lidifying point of fatty acids 22.3Q C., acid value 101.2, saponification value 
198.0, iodine value 123.8 %, unsaponifiable matter 0.9 %. 

The ordm^ origanum oil produced in Cyprus is obtained by the di¬ 
stillation of Origamm dubium. In 1913 a new form, locally known as ** rik- 


(i) See R. Jaa., 1918, No. ,5, — (2) See also R. April, 1918, No. 376. (M). 

limi 
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harion '' was found near I^apithos and subsequently described by Holmes 
as a new species under the name of 0 . Bevani. Dried plants in flower (with¬ 
out the roots) yielded X.9 % of essential oil, i. e,, about half that obtained 
from ordinary origanum. This oil contains about 75 % of phenols which, 
instead of containing only one carvacrol, as those of 0 . duhium, consist of 
a mixture of approximately 41 parts of carvacrol and 34 of thymol. 

Table I. — Composition of the essential oils of Cyprus 
and their caches. 



Pimpinella 

Coriandnm 

Cumpmm 

Origanum 


Anisum 

sativum 

Cyminum 

Bevam 

EssL’nt:ial oHs: 

Specific gravity at i5«C . . 

0.990 

0.879 

1 

i 0.956 

0.951 

Optical rotation in 100 inni 
tube ... - . 

% 

Oft 

+ 12" 20' 

4 - I' 30' 

4- 0^ 24' 

Refractive index . 

1.557 at 24'C 

1.467 at 20" C 

i.5ioat23’C 

I.51 at 23' C 

Solubility in 90 % alcohol: 
soluble in . 

2.8volsali5®C 

1.9 ati5®C 

1.1 

2.7 ati50C 

Solidification point . 

i 7"-5 C 

— 

~ 

— 

Cako : 





Moisture . 

6.0 % 

• 6.5 % 

8.7 % 


Crude proteins . 

21.3 

12,8 J' 

17.6 « 


Consisting of : true proteins . 

19-3% 

ix. 5 % 

X 7.2 % 


Other nitrogenous substances 

2.0 » 

1.3 » 

0.4 » 


Fat. . 

29.7 % 

15-6 % • 

30.0 % 


Starch, etc# (by difference) . 

26.9 » 

26.7 »* 

27.9 '> 


Fibre . 

10.9 » 

29.2 >' 

10.2 ’> 


Ash . 

5.2 

9.2 » ' 

5.6 


Nutrient ratio . . 

I 14.5 

1:4.9 

I ■ 5.5 


Food units . 

154 

98 

H 7 



Kyfco oats from Cyprus were cultivated at Kew, where they were iden¬ 
tified as Avena sativa Var. oUusata Alef. They are commonly cultivated 
in South-Eastern Europe as well as in Erahce, where they are known as 
Avoine blanche de Hongrie, de Pavolie, de Turquie, or de Russie. At 
Kew they reached a height of from 5 to 6 ft. without the roots but including 
the heads which were about i ft', long. The analyses given in Table II 
were made from plants in flower. The composition of white cumin chaff 
shows it' be of great food value. 

Squill {Urginea Scilla =: Scilla maritima) is fairly common in Cyprus, 
but is not utilised. Dried slices of the bulb sent to the Iniperial Institute 
were declared to be unsaleable because of their brown colour as the British 
and United States Pliaxnxacoploeias only accept yellowish-white bulbs. 
There are two varieties of squill, one with white bulbs, the other with red 
bulbs (the Cyprus squill belongs to the latter variety); both are of equal 
/medicinal value, * \ 
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Tabbe II. — Percentage composition of Cyprus grains, 
chaff and hay. 







Wliite 

• 

Chick peas 

Oats 

Oat straw 

Kyko oat 

hay 

qimin chaff 
(stems 
and seeds) 

Moisture .'. • 

10.3 

8.4 

8.9 

8.8 

10.6 

Crude proteiu. 

21.7 

8,9 

2.6 

5.4 

9.6 

Consisting of: true proteins . , 

18.6 

7.9 

2.x 

3-7 

7.3 

other nitrogenous substances . 

3.1 

I.O 

0.5 

1.7 

2.3 

Fat. 

6.1 

6.0 

1.6 

1-3 

4.6 

Starch, etc. (by difference). . 

57-7 

59.0 

41,8 

40.0 

46.6 

Fib^e . 

1.6 

13-2 

32.3 

35.2 1 

16.5 

xAsh . 

2.6 

4-5 

12.8 

9.3 

12.1 

Nutrient ratio. 

I : 3-3 

I • 8.2 

I : 17.5 

I : 8 

1 : 6 

Food units . 

127 

I 

96 

52 

57 

82 


The liquorice plant {Glycyrrhiza glabra) grows wild m some parts of 
the north and east coast of Cyprus. Two samples, called Lapithos and 
Famagusta, from the place of their origin, gave on analyses the following 
figures respectively: — Moisture 8.4, and 7.7 %; ash 7.8 and 6,0 %, extract 
on maceration with chloroform water, 27.1 and 23.6*%, glycyxrhizin 10.2 
and 9.g%. 

Tobacco growino in Cyprus. — After the British occupation tobacco¬ 
growing was abandoned in the island, and the tobhcco used imported from 
Macedonia. Owing to the rises in the price of tobacco of late -years its 
cultivation has recently been taken up again and, in 1917, a yield of 12 000 
bales was expected. Since 1914 the Agricultural Department of C37prus 
has been undertaking a series of tobacco growing experiments in different 
parts of the island with the Samsoun, Kavallas, Xanthi and Trebizond 
varieties. The results improved each year and were entirely satisfactory. 
About of the tobacco now produced in Cyprus is made into Tatakia 
or fumed tobacco by fumigation for four or five months. This process was 
introduced into the island by Syrian refugees and with it fermentation, 
selection of the leaf, etc. require neither great skill nor care, and became of 
secondary importance. Latakia tobacco exported into England* sold well 
there. A wild plant, elecampane, locally known as " goniSos ", grows 
very abundantly in the island and is well suited to the fumigation process. 

Stinreower smm prom Rhodbsia. — The cultivation of sunflowers 
for seed production is increasing in Rhodesia. In 1916 it occupied i 766 
acres and yielded 300 tons of seed. It should be possible to extend its cul*^ 
tivation much more and to make an additional profit from the stems. The 
sample ^nt to the Imperial Institute for examination consisted of main 
stems about 6 f|:.. lofig, r to, i in. in diameter at the root and ?4 to 
*/4 in at the top, containing a firm, white pith with a spedfi.C gravity of 
0.043. The constituents of the dry pith were:—ash 18.6 %, proteins 

fifths] 
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3.4 %, fat 1.1 %, fibre 21.8 %. As compared with maize pith it contains 
much more ash and much less fibre. It might be used as a food for cattle, 
but it must be remembered that the Division of Chemistry of the United 
vStates Department of Agriculture , 50, p. 27) has shown the food 

value of maize stems to be increased by the removal of the pith, which is 
the least digestible part and is very absorptive. Sunflower pith contains 
too little cellulose to be used for the extraction of this product. Its fibre 
is too short and brittle to replace sola (Aeschynomene aspera) pith in the 
manufacture of sun-helmets. The entire stems yield 37 to 38 % of pulp 
which gives a iahlj good paper which does not, however, bleach well. If 
the pith is removed from the, chopped stem by scraping and winnowing, 
36 % of a-^pulp is obtained which gives a better paper, but also does not 
bleach well. 

The stems examined contained 10.3 % of moisture and 10.7 % of ash 
of the following composition:— potash 49.6 %, soda 2.3%, phosphoric 
acid 1.5 %. The best use to which these stems can be put is to chop them 
up finely and? spread them as manure, since the}^ contain about 5 % of po¬ 
tash, or else to burn them and use the ash as a potassic fertiliser or for 
the extraction of potash, as is done in Russia. 

RaEFIA or bass : its production, preparation and UTmiSATlON. 
— Raffia or bass, used for tying plants and in graftii^ is obtained chiefly 
from Raphia pedunmlata of Madagascar, which is essentially a coast spe¬ 
cies, The principal centres of production of the fibre are the provinces 
of Majunga, Nossy-Be and Analalava, and the east coast between Tama- 
tave and Vatomandry, The same species also occurs in East Africa. Other 
palms also yield raffia, but of a qualitydnferior to that of Madagascar. 
The most important of these are :— R, vinifera (== R. taedigera), abundant 
in man}^ parts of West Africa, R, Laurentii, R. GmUlii, R. Munbuttorum, 
R, SesQ, which with R. vinifera and other species occurs in large numbers 
in the Belgian Congo, J?. longiflora of the Ivory Coast, etc. 

R, pedunculata can be used for the extraction of fibre when about 
X5 years old and attains its maximum yield when 40 to 50 years old, when 
fructification begins. The raffia strip consists of the leaf epidermis, which 
is strongly thickened on the exterior and bands of sclerenchymatous cells 
immediately beneath it. In R, pedunmlata these bands of schlerenchyma 
ar^ separated from one another by one, rarely two, thin-walled parenchy¬ 
matous cells, A palm gives on the average 10 leaves a year, but as some 
are left to develop, only an average of 6 is cut, weighing altogether about 
225 lb. and yielding 3.22 % of dry raffia, or about 7 %lb. a year. Before 
the war the price of raffia at Tamatave was from £ 18 to £ 24 per metric ton. 
In 1914, 4 424 metric tons of raflSn with a value of £ 97 329 were exported 
from.Madagascar, The raffia trade is also beginning to develop in West 
. Africa and in some parts of East Africa. Raffia is used in Madagascar 
for the manufacture of relatively fihe fabrics (made with the fibre alone or 
ihixed with cotton or silk), of mats known as ** rabannas of bats, etc, 

' In Zanzibar sacks are made of it, in France mats, carpets, baskets, curtains^ 
etc. It dyes easily. , , . ^ 
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'' Wild Olive ” Fruits. [Ximenia americana ) from South Africa (i). 
— This species, widely’-distributed in tropical Africa, India, Ceylon, Brazil, 
the West Indies and the tropics generallyL has fruit known by different names 
according to the district in which it is found (wild lime, mountain plum, 
seaside plum, citron of the sea, etc.). The natives of the various countries 
and -different writers disagree in the properties attributed to it. Some say 
it is edible (WATT, Schwbinfurth), others that it smells of prussic acid and 
that no animal will touch it, a.nd others (Safford) that it is much relished 
hy a species of dove. There is also much diversity of opinion with respect 
to the kernels of the fruit which are edible according to some, purgative or 
poisonous according to others. 'A sample from South Africa was examined 
at the Imperial Institute with the following results — Average weight, 
of the whole fruit, 1.6 gm., of the kernel, 1.2 gm. ; oil yield of the kernel 
(containing 3.4% of moisture) 65.6 to 65.8 % (equivalent to 67.9 and 

68.1 % from the dry kernels) by extraction with light petroleum and ace¬ 
tone respectively; specific gravity at I5<^C., 0.9221 and 0.9220 ; acid value, 

2.1 and 1.6 ; saponification value 170.4 and 172.7 ; iodineVaiue, 93.6 and 
88.8 % ; unsaponifiable matter 2.9 % including 2 % of a rubber-like sub¬ 
stance which makes the oil very viscous and makes it uncertain whether it 
could be used for commercial purposes (lubricating, soap-making, etc.) 
before technical trials on a large scale have been made. The oil is non¬ 
drying. The rubber-like substance does not appear suitable as a rubber 
substitute. An analysis of the meal gave the following results :— Mois¬ 
ture 6.2 % ; crude protein 38.8 % of which 33.4 % were true proteins and 
5.4 % other nitrogenous substances ; fat 5.3 %; starch, etc. (by difference) 

38.1 % ; fibre 6.3 %,; ash 5.3 % ; nutrient ratio* i.: 1.3; food units 148. 
It contains no cyanogetic glucosides. It is very rich in protein, but as 
feeding trials in Germany did not give very good results, it would be well 
to make further trials before deciding Ihe question definitely. 

Three new oil seeds from West Africa. — These seeds are known 
as ‘*N'gote nuts" {Ongokea Gore), *'N'kamba nuts " {Heisteria sp.), and 
** vStr-epbonema kernels " [Strepfionema sp.). As these species have only 
been identified botamcally by the fruit they are uncertain or incomplete. 

The results of analyses of the oils and cakes are given in Table 111 . 
The oil of the first species (yield, 70.7 % of the dry kernels) is of a dark 
colour and has an unpleasant smell. It is viscous, and may be used for 
lubricating, soap-maldng, etc,; it is non-drying. The oil of the second 
species (yield, 16.3 % of the dry kernels) is non-drying and could be used 
for various inditstrial purposes. The fat of the third species (yield, 41.8 % 
of the dry kernels) melts at 29® C., contains 6.9 % of glycerin, and has a 
neutr^isation value of fatty acids of 183.2. None of the meals contain 
alka 1 oi(fe or cyanogenetic glucosides, but that of N'kamba nuts appears to 
contain saponin and that of Strephonema kernels a considerable quantity. 
of tannin (a sample contained 7,3 % of moistuVe, 44.3 % *bf matter in¬ 
soluble in water, 17.7% of non-tannin extractive matter, 30,7% of tannin, 


(x) SeeSep .. ,1918, No. 9B5 {Ed.), 

|i#n3 
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3-3 % of ash, tintometer readings for a 0.5 % tannin solution in a i cm. 
cell, red 7.4, yellow 15.9). It seems unlikely that this meal may be used, 
as a tanning material or for the manufacture of tanning extract, but the 
extract, which is dark purple-red, would give a dark-coloured leather. 

TabIvB II. — Properties of the three oils and the meals 
corresponding to them. 


♦ 

1 

1 N’gore 

N’kamba 

Strephonema 


i Nuts 

1 

Nuts 

Kernels 

Oiis: ^ 

i 



Specific weight at 150C. 

1 0.987 

0.931 

! 0.8596 

Solidifying point of fatty acids. 

!< s-c 

17® C 

57 °C • 

Acid value.. 

■ ^7.7 . 

26.1 ’ 

8.0 

Saponification value. 

190 

194-8 

iSi.r 

Iodine value. 

X 5.3 % 

93-2 % 

67.0 % 

Hehner value. 

83 approx. 1 

94-5 

— 

, Tnsoluble fatty acids., 

; ^ 80.2% 

934 % 

i — 

XJnsaponifiable matter.i 

i ♦ 2.8 » i 

l.t * j 

_ 

Volatile acids, scftuble. 

1 i.o i 

2-05 ! 

0.9 

Volatile acids, insoluble. 

12 a’^prox. 1 

I 0.95 j 

0.2 

Acetyl value.,.j 

1 ^5.5 * 1 

— 1 

— 

Meals: 


1 


Moisture. 1 

6.8 % 

6.2,% 

7.3 % 

Crude protein.! 

43-4 “ I 

18.9 

9*5 '■ 

Consistiug of: true proteins. 1 

. 37.6% 

X5.5 % 

8.2% 

other nitrogenous substances .... 

5.8 » 

3-4 « 

1.3 » 


7.0 % 

1.3 % 

0.9 % 

Starch, etc. (by difference).| 

26v9 » 

68.4 ') 

69.9 - 

Fibre. 

8.8 » 

2.4 » 

9.1 » 

Ash ... 

-7.1 » 

2.8 » 

3*3 

Nutrient ratio. 

I: I 

I : 3-8 

— 

Food units ... . 

153 

# 

119 

! 



Indian trade m oie seeds. — Tbe annual production of oil seeds in 
India is well over 5 millioc tons of a value exceeding £ 50 coo 000. The 
paper under review is divided into two parts, one which treats of the trade 
generally, and one dealing in detail with each seed, its oil and by-products, 
namely :— cotton, linseed, niger seed {Quizotia abyssinica), rape {Brassica 
, campestris), Indian rape {Eruca satwd), mustard, poppy, ground nuts, 
sesame, castor seed, mowra, mahua or mowa [Bassia latifolia, B. longifoUa, 
B, butyracea), copra, and coconut oil. A taljle gives the world^s trade in 
these oils and tbe Indian exports for 1913-14, and their importationinto the 
chief countries consurging them. 

A POSSIBLE NEW SOURCE OF THYMOE. — Before the war thymol was 
obtained commercially only from ajowan oil, distilled from ajowan seeds 
Iff arum coptioun^ which were exported for this purpose^ from India to Ger¬ 
many. 

Among the plants considered as a possible source of thymol is Odfmm 

lm0 
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vifide, a native of West Africa wliicb has been introduced into India-, 
Cyprus, and the West Indies. In the wild state this plant reaches a height 
of 3 ft. to 6 ft., and is perennial. It is sometimes known as “ mosquito 
plantbecause it is supposed to keep these insects away. Several samples 
of 0 . vifide leaves from Nigeria and {Sierra I^one were examined at the Im¬ 
perial Institute and, on distillation 0.35 to 1.2 % of essential oil containing 

32 to 65 % of thymol was obtained. The Institute obtained seed of this 
species from Sierra Leone and distributed it in Seychelles, Cyprus and the 
East Africa Protectorate. The plant did well in Seychelles, and two sam¬ 
ples of oil distilled locally were examined at the Imperial Institute. Leaves 
from four month old plants which had just started flowering gave, on dis¬ 
tillation, 0.5 % of oil. Four months later the bushes were 6 ft. high. By 
diatilling the upper 8 in. of the shoots 0.45 % of oil was obtained. The 
total yield of oil was nearly 3 % tons per acre. Five or six cuttings a year 
may be made.. The two oils, from the leaves and the stems respectively, 
had the folllowing properties:— specific gravity at 150 C., 0.942 and 0.924; 
optical rotation au + and + 0.6°; phenols, 62 % and 52 % ; solubility 
in alcohol, soluble in 3.1 vols. of 'Jo % alcohol at I5<> C. and insoluble*in 20 
or less vols. of 70 % alcohol, but soluble in 1.4 vols. of 8d*% alcohol at 
15® C. The phenols in both oils seem to consist entirely of thymol. 

Indlan henbane [Hyoscyamiis muticus). — This, plant is now the 
chief source of atropine, and is obtained commercially from Egypt and the 
Soudan, The species also occurs commonly in India. A sample from In¬ 
dia examined at the Imperial Institute a few years ago contained only o.i % 
of total alkaloid, much less than is found in the Egyptian plants. A sam¬ 
ple of Indian henbane (probably H, muticus) ^examined by Barnes in 
1916 contained 0.827 % of mydriatic alkaloids. A specimen grown at* the 
Koilpatti Agricultural Station, Madras, and examined by the Imperial In¬ 
stitute in 1916 yielded 0,61 % of total alkaloids (equivalent to 0.66% of 
the dry material) which crystallised easily and consisted of h3^oscyamine. 
The results of this cultivatiorf test were, therefore, satisfactory. 

Baobab wood and bark from South Africa. — Baobab {Adm- 
sonia digitata) occurs frequently in tropical Africa and India, and has been 
introduced into the West Indies. The fibre, extracted from the inner bark, 
is used by the natives for making ropes and sacking, and small quantities 
axe occasionally sent to England from the West Indies for use in the manu¬ 
facture of paper. The Imperial Institute examined samples sent from South 
Africa in 1917 to ascertain their value for paper-maMng. The air-dried 
wood contained 10,2 % of moisture and 52.5 % of cellulose. The fibres 
were 0.7 to 3.2 mm. long, butmostly from 1.5 to 2,3 mm. On boiling with 
caustic soda 48 to 50 % of dry pulp were obtained* The air-dried bark, 
contained 9.2 % of moisture and 44 % of cellules^. The fibre was from 
i.q to 4.6 mm. long, but mostly 1.7 to 2.4 mm. Boiling it wicb caustic 
soda ^ve % of pulp. From the inner bark alone was obtained 

33 % pf excellent ^quality pulp which, however, did not bleach satis¬ 
factorily, On tl^ other hand, if the whole bark is used the pulp contaiiis 
sclereiK:liymatous cells which are not removed by washing and make the 



ACiRICULTLTRAI, SHOWS AND CONGRESSES 


1159 


pulp gritty and too bard to be used. The pulp from the wood is less good 
than that from the inner bark and is less satisfactory for paper-making. 

Owing to the lightness and bulkiness of the wood it would have to be made 
into pulp in the countries producing it. » , 

1076 - Australian Interstate Conference of Agricultural Scientists. — in Tke journal agricultural 
of the Department of Amculiiifc 01 South Austmlta, Voh XXI, No. 5, pp. 3«8-39o. Ade- ^ shows 
laide, 1917. 

A Conference attended by agricultural scientists from all the Austra- congresses 
lian States convened by the Federal Government at the instance of the 
Advisory Council of Science and Industry, was iield in Melbourne from No¬ 
vember 9th to November i6th, 1917. A number of papers dealing with 
different aspects of agricultural science were read and discussed. The 
following resolutions were carried by the Conference and forwarded to 
the Executive Committee of the Advisory Council of Science and Industry 
of the Commonwealth of Australia. 

I. — That a “ Seed Improvement Committee ” be formed, which 
should, among other matters, deal with: — «) The nomenclaturevif cultivated 
varieties of farm crops; b) the elimination of undesirable varieties of crops; 

c) the exchange and dissemination of seed samples for research work; 

d) the recommendation of money grants to approved State or other Insti¬ 
tutions for work in connection with seed improvement and the introduc¬ 
tion of improved varieties of crops, 

IL — That in view of the benefits to be derived from the systematic 
• introduction of seeds and plants into the Commonwealth and to ensure 
more economy of effort in this direction on the part of all the States, this 
Conference is of the opinion that -as soon as practicable a Plant Introduc¬ 
tion Bureau should be established, the functions of which would include 
l) Arrangements for the introduction of new and useful agricultural plants 
from other countries into the Commonwealth; 2) the systematic testing 
of these introduced plants in cooperation with State Experiment Farms; 

3) the' systematic recording of the results of such tests. 

ILL — That each State Department of Agriculture should continue 
or initiate the work of improvement and selection of its cultivated crops 
as part of its regular work, and that such work of improvement be on uni¬ 
form lines in all the -States. ^ 

IV. — That the rust in cereals, particularly black rust in wheat, which 
is common in all the States, and in some seasons largely reduces the yields, 
be made the subject of a special investigation, in connection with plant¬ 
breeding. 

V. — That the Executive Committee of the Advisory Council be 
asked to arrange for an annual meeting of plant-breeders from the different 
States, with a view to co-ordinating their work and Arriving at a uniform 
policy without interfering with individual methods. The meeting to be 
fixed at .a convenient season of the year (July). 

VI. — That an organisation should be ^abHshed to deal with the col¬ 
lection, propagation, improvement, and cultiva.tion in suitable areas of the 
most promising indigenous grasses and fodder plants. 
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VIL — That it is advisable to closely investigate the tobacco in- 
dustiy in Australia, both in the interests of the producer and with a view 
to retaining locally the profits of manufacture. 

VIII. — That in view of the high prices ruling for fibre products and 
the desirability of making Australia self-contained in the production of 
fibre, a thorough investigation be made into the possibilities of fibre cul¬ 
tivation in Australia, particularly flax and sisal hemp, and the possibili¬ 
ties of producing these fibres for local manufacture of for export. 

IX. — That the Advisory Council of Science and Industry be asked 
to ascertain whether the British Government would be prepared to purchase 
dew-retted flax fibre from Australia in 1919, and if so, what quantities and 
at what price f. 0. b. 

X. ~ The Conference is of opinion that the prospect of commercial 
production of power alcohol from certain crops is promising, and suggests 
that special experiments should be arranged by the Advisory Council of 
Science and Industry to determine the actual yields of alcohol obtainable 
from these props, including sorghums in various stages of development. 

XL — That the Conference welcomes the proposal of the advisor}^ 
Council to investigate the utilisation of Australian phosphates, and suggests ^ 
that this investigation should include manurial trials, particularly on 
pasture lands in those of the States which possess such phosphates. 

XII. — That in view of the need for a supply of scientific investigators 
into agricultural and pastoral problems the Advisory Council of Science 
and Industry be requested to direct the attention of the various Australian 
Universities to the subject. 

XIII. — In \iew of the prominent position* occupied by the United 
States of America in scientific and practical agriculture, and of the similarity 
of the climatic and economic conditions of that country to those^f Austra¬ 
lia, this Conference recommends the early appointment of a permanent agri¬ 
cultural representative from Australia to the‘United States, whose duties 
should include keeping Australia in touch with improved scientific and prac¬ 
tical methods in agriculture and the supply of promising varieties of cereals 
and other crops. 

XTV. — That the Conference expresses its appreciation of the action 
of the Executive Committee of the Advisory Council of Science and In¬ 
dustry in calling it together, and is confident that the opportunity of meeting 
and consulting together thus afiorded to agricultural scientists from the 
different States will be beneficial to agricultural progress in Australia. 

CROPS AKD CULTIVATION. 

1077- Investi^tions into the General Movements of the Atmosphere,— garrigou- 

E^ 4 GHA^ 4 GB, P.,in Compies rmdus de VAcad^mie des Sciencc^^ Vol.CEXVII, No. 4, pp. 170- 

172, Paris, 19x8, 

The general movements of the atmosphere affect, during periods of 
greater or lesser length and in well-marked directions, whole zones of the 
hemisphere. In eve^y season the general circulation is characterised by 
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areas of high and low pressure, registered at the Signal Ofhce of Washington. 
As a result of the general movement in question these are subjected to trans¬ 
formations and displacements which rise or fall. The resulting effects in 
each district are noted on the charts of the various meteorological stations. 
Unfortunately the complexity and duration of the phenomenon make it 
very hard to understand, and to recogniseit it is necessary to examine a long 
series of charts. To make this easier the author has evolved an original 
method of examination. Each chart is considered as an instantaneous 
photo of the phenomenon, and the charts are joined to each other by the 
requisite number of intermediate conditions. When reproduced on a 
cinematograph film and projected, these series of charts give the impression 
of a fairly rapid movement, the different phases of which can be easily 
distinguished. It has thus been possible to prove i) that the low and 
high pressures (at the surface of Europe and North America) follow a tra¬ 
jectory, sometimes to the north on the both parallel, sometimes to the south 
on the 30th, so that, in a given region, the atmosphere is subjected to a 
sort of respiration as a result of the alternate rise and fall of this trajectory; 
2) that the displacements of the trajectory, involving, at the time of falls, 
the formation of elongated isobars which precede the gusts, make it possi¬ 
ble to determine exactly the periods when these are to be feared ; 3) that 
these phenomena are reproduced in accordance with a fairly well-defined 
law of periodicity. 

The study analysed has shown astronomical relations similar to those 
shown by Poincar3| in his stud}^ on the displacement of the field of the 
trade-winds. Both above and below the 30th parallel, the action of the 
moon usually draws with it, in aggregate movements, vast areas of the 
hemisphere. Thus, by the help of this periodicity it is possible to connect 
with the movements of the moon (chiefly in declination) the general mo¬ 
vements of the atmosphere and, in each region, the displacement of the 
trajectory from the centre of depression. If the movements on a given 
meridian and those near it are known it is also possible to deduct the pro¬ 
bable succession of the phenomena during one day, and to state, for exam¬ 
ple, that during that period the centres of depression will tend to pass 
to the north of the point of observation, that this movement will be more 
marked towards the evening, etc. 

1078 - The Effect of Weather on the Yields of Potatoes, Wheat and Maize, in Ohio, 

O. S. A* — Wmirbjj Smith, the Monthly Weather Review, Vol. XEII, No. 2, pp, 
78-8; + 15 Figs.; Vol.*XEin, No. 5, PP. 222-236.-!- 23 Figs.; Vol. XEW, No, 2, pp. 74 “ 
75, Washington, February, 1914? May, 1915; February, 1916. 

The author has made use of the abundant meteorological and agro¬ 
nomical statistical data collected by the Weather Bureau, Bureau of Static 
sties and .Bureau of Crop Estimates of the U. S. Department of Agricul- 
rntme to investigate the influence of weather bn the distribution and yields 
of potatoes, winter wheat, and maize in the State of Ohio. 

I. *— Potatoes. — The most important weather factor for this plant 
is normal Umperatme during July; if it exceeds normal the yield will be . 
much below average. The coefficient of negative correlation is very hi^h:. 
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—0.51(1). When / is calculated for the other months or groups of 
months the values obtained are always negative, but less high than 
those for July. They are: — May, —o.io; June, — 0.22; July, —0.51; 
August, — 0.31; September, — 0.21; October, — o.ii; June and July 
combined, ~ 0.50; July and August combined, —0.050; June, July 
and August combined, —0.49. 

The effect of the rainfall is much less m,arked than that of temperature. 
Only July and July and August combined have a positive and fairly marked 
correlation coefficient, 0.33 and 0.37 respectively, values 4 and 5 times 
that of the probable error. Thus, for a good potato harvest in Ohio, July 
should be cool and damp. 

A closer examination of data for the counties of Franklin, Madison, 
and Pickaway, based on meteorological values for periods of ten days as 
well as for those of one month, not only confirmed the statements made 
with respect to the*whole of Ohio, but shewed yet more clearly the special 
importance of the first ten days of J uly. The correlation coefficient be¬ 
tween the yield of potatoes and the temperature during these ten days was 
0.4, much above that of the other ten day periods. 

It is important to know at what stage the plant is particularly sensi¬ 
tive or exacting with respect to the weather factors, in other words, to 
determine the critical stage of the potato with regard to temperature and 
moisture (2). For this purpose the phenological and meteorological observa¬ 
tions made by Mr, T. Mikeseee at Wauseon (Fulton County, Ohio) from 
1883 to 1912, proved exceedingly useful. The vegetative period of the 
potato is subdivided into three sub-periods :— 1) Jrom planting to the ap¬ 
pearance above ground; 2) from the appearance above ground to fl.owering; 
3) from flowering to ripening. For these three sub-periods and for the two 
ten-day periods, before and after flowering the following correlation coef¬ 
ficients between yield and rainfall on the one hand and yield and tempe¬ 
rature on the other were found *. — 

1) From planting to appearance above ground: — rainfall0.06, tem¬ 
perature + 0.03. 

2) From appea^^ance above ground to flowering :* — rainfall + 0J3, 
temperature + 0.24. 

3) From flowering to Hpeningi — rainfall +0.18, temperature + 0.16. 

4) Ten days before ripening:— rainfall + o,og, temperature + 0.17. 

5) Ten days after ripening : — rainfall — 0.07, temperature -— 0^0. 

For the rainfall the maximum value of r (0.33) occurs between the ap¬ 
pearance of the shoot above grohnd and flowering, and is positive. 


- • 

(i) 1^0 calculate the correlation coeflSicieutf.theloimulausedis r « — — . . , — — - 

yScr®S<T'2 

0 represents the deviation from the mean precipitation or temperatme and the deviation 
from the mean yieldin grain. By these means are obtained, for f, values between -f 1 (perfect 
positive correlation) and i (perfect negative correlation). Values above -f 0.5 or 
baloy?—0.5, therefore show a high correlation coefficient. (JEd,) 

, " («) See R. Hardi, rgiS, Ko. 256. {Ed,} 
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For the temperature the maximum value of y (— 0.30) occurs during the 
same period and is negative. 

Even without possessing phonological data it may be assumed that the 
first ten days of July, or any other ten-day period in which a high negative 
correlation coefficient is found for the various counties of Ohio, correspond 
to the ten-day period immediately following the flowering stage. 

II. — Winter wheat. -— For this plant the temperature of March is 
the most important factor. When this temperature exceeds the normal the 
probability of the yield being above the average is 94 %, but when the tem¬ 
perature is below tfie normal this probability drops to 25 %. To obtain a 
good wheat harvest in Ohio, March should be rather warm„ Contrary 
to the general opinion, snowfalls during this month are always detrimental 
to wheat. 

III. — Maize. — The dominant factor for maize is lain in July, with 
a positive correlation coefiicient of 0.59. When, during this month, the 
rainfall is i in. above the normal, the probability of a yield superior to 
the average is 92 %, but if the rainfall is below the normal, this probability 
is only 13 %. 

The average yield per acre for all the years when the rainfall in July w as 
less than 3 in. was 30.3 bushels, but when the rainfall in this month was 5 ir.. 
or more the average yield was 38.1 bushels per acre. 

A closer‘examination of averages of ten-day periods as well as of one 
month showed the importance of certain ten-day periods. Thus, in the 
county of Wayno, the highest positive correlation coefficient between rain¬ 
fall and yield occurs during the second ten-day period of July and equals 
0.71 ; in the counties ol Franklin, Madison, and Pickaway (central Ohio) 
it is 0.52 and occurs during the first ten days of August, etc. 

By phenological and meteorological observations at Waiiseon, it was 
possible to determine for maize, as for the potato, the date of the critical 
stage with respect to weather. Below are*the correlation .coefficients found 
between yield and rainfall and yield and temperature respectively for the 
sub-periods considered above, the ten days before planting and the ten days 
before and after flowering : 

1) Ten days before planting—rainfall, + o.oi; temperature, •—0.03. 

2) From planting to appearance above ground :'— rainfall,'— o.c6 ; 
temperature, *— 0.03. 

3) From appearance above ground to flowering:-—rainfall, — 0.03; 
temperature, + ^*^8 

4) From flowering to ripening : -—rainfall, + 0.29 ; temperature, 

~{- 0.08. * 

* 5) Ten days before flowering: — rainfall, + ; temperature, 

—0.003. 

6) Ten days after 'flowering: — rainfall, -f 0.74 : temperature, 
— 0.28. * ^ 

The critical period for rain is, therefore, the ten days following flowering, 
and the correlation coefficient, + 0-74> is very high. , ^ , 

The effect of temperature is much less marked and only diiring th® 
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ten days after flowering is a value exceeding tke probable error found for 
the correlation coefficient. At this period high temperatures are detri¬ 
mental to maize. • 

To sum up, to obtain a good maize harvest in Ohio abundant rain and 
mo derate temperatures are necessary during the ten daysfollowing flowering. 

1079 - The Reserves of Soil Water During Drought. — dtjmont, j., in Comptes midus ae 
VAcademie des Sciences, Vol. CI^XVII, No. 7, pp. 278-280 + 3 Tables. Paris, 1918, 

In July, in the experiment field of the Agricultural Station at Gri- 
gnon, in plots containing both fertilised and unfertilise^d cereals and beets, 
the author estimated the reserves of soil water at various depths between 
the surface and 80 cm. (31.44 inches). He proved that, besides the influence 
due to the diflerence in crops, there was also clearly ahother one due to 
the fertiliser. Thus taking as a basis for calculation the average percent¬ 
age of moisture and the weight of the layer of soil of i hectare (2.47 acres), 
the total aqueous reserves are:— 1560 metric tons in the unfertilised beet 
plot; 1536 tons in the fertilised beet plot; 900-1600 tons in the fertilised 
cereal (wheat and oats) plot. Fertiliser applied in' large quantities and 
ploughed in maintains a high proportion of moisture (17.8 %) in the soil 
layer. The average percentage of moisture for the three fertilised plots 
(beets, wheat, oats) was 15.8, whereas for the unfertilised plot (beets) it 
was only 10.4. 

In spite of the importance of the reserve water in the lower layers of 
the soil, it is above all the superficial distribution of these reserves that in¬ 
fluences the progress of vegetation at the beginning and, consequently, 
the whole progress of the crop. Chice the toot system is sufficiently devel¬ 
oped the plant's supply of water is more assured and it is then better able 
to protect itself against drought. Attention- is drawn to the fact, con¬ 
firmed by observatioils made over along period, that, even after a prolonged 
drought, there is still relatively abundant water in the soil; for example, 
in 1913, after a long drought, the* quantities varied from 720 to 960 metric 
tons per hectare at a depth of 50 cm. (19.65 inches). 

1080 - Effect 0! Irrigation Water and Manure on the Nitrates and Total Soluble Salts 
of the Soil.— Harris, F. S. and Butt, N. I (Utah Agricultural ExpeEiment.Station), 
in Jowmlof AgficuUtml Rescarcfi, Vol. VIT,No. 9, pp. 333-359, -f 7 Tables, + iS Fig., 
+Bibliography of 17 Publications. Washington, D. C., February 36,1917. 

There is no method available for measuring exactly what portion of 
the plant food in the soil can be taken up by crops at any given time; 
the nearest approach is to extract the soil with some solvent and to deter¬ 
mine the quantity of plant food in the solution obtained. 

In the present paper an attempt has been made to determine the effect 
of vatyii^ quantities of soil moisture and manure on the total soluble 
salts and nitrates that can be extracted by water from the soil, Some 
of tite soils under investigation were kept in the laboratory, others were 
to stand for long periods in large tanks, while still others were 
studied un^er normal field conditions. Comparisons were also made of 
cropped ^th uncropped so 3 s in tanks and in the field, The results are 
given^belcfw. ‘ ‘ ‘ ' 
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With a sod soil held in the laboratory for 2 % years, the total salts 
and nitrates acciimtilated most rapidly with a moisture content between 
23 and 28 per cent. 

Cropped and uncropped soil kept in large tanks under controlled mois¬ 
ture conditions showed a decrease in nitrates and total soluble salts as the 
percentage of moisture increased, the nitrates being particiilarl}’^ low in 
water-logged soil. 

Under field conditions more nitrates were found in both cropped and 
fallow soils during the summer than just after the com crop wa? har¬ 
vested. 

The nitrates of the fallow field soils averaged higher with a manuring 
of either 5 or 15 tons to the acre than with no manure, but on the cropped 
soil, although the 15-ton application of manure resulted in more nitrates 
than no manure, the 5-ton did not. The fallow soil showed the effect of 
the manure on the nitrates more in the top 2 or 3 feet than at lower depths. 

The highest soluble-salt content of fallow soil was on plots manured 
at the rate of 5 tons to the acre ; the lowest was on' plots receiving 15 tons. 
The corresponding high and low points in cropped soil were on plots receiv¬ 
ing no manure and 5 tons to the acre, respectively. 

Unirrigated land contained more nitrates than irrigated on both cropped 
and uncropped plots. Increasing the irrigation water applied to the ^oil 
decreased its nitrate content. The total soluble salts in cropped plots 
decreased as the water applied increased and in fallow soil an application 
of 40 inches of water resulted in less salts than where no irrigation water 
was added. The treatment affected the salts more in the surface foot than 
at greater depths with small irrigations, but when 20 inches of water or 
more were applied some of the salts seemed to have moved below 10 feet 
in depth. Targe irrigations decreased the soluble salts in cropped more 
rapidly than it did in fallow soils. 

Manuring or irrigating the soil affected the nitrates relatively more 
than the total salts. 

In unmanured soil the nitrate content was about twice as great with 
a fallow as with a crop, and in manured, it was about three times as great. 

The ratio of total soluble salts to the quantity of sodium nitrate found 
in a cropped soil rose from 24.5 to i without irrigation to 37.5 to i when 
40 inches of water were used. The ratio in fallow soil increased from 
8.9 to I with no irrigation water to 16.2 to i with 40 inches. 

The field results do not indicate a close relationship between the crop 
yield and the total soluble salt or the nitrate content of the soil if the dif¬ 
ferences between cropped and fallow softs indicate the amounts of these 
substances which the crop used. 

After a consideration of both pot and field experiments, it is evident 
that the soluble sa^lts and especially the nitrates are found in lower concen¬ 
trations in soils receiving large quantities of irrigation water than in those 
receiving less water. This is probably due in part to the leaching action 
of the heavy irrigations as well as to the lower nitrification in the presence 
of e:^essive soil moisture. . : 
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loSi - Evaporation from the Surfacesol Water and River-Bed Materials. — Sleight, 
R. B. (Assistant Irrigation Engineer, V. S. Department of Agriculture), in the Journal of 
Agricultural Research, Vol. X, No 5 j PP- S09-261 -f 26 Tables + i 3 i?igs. + 6 Plates + 
Bibliographyof 27 Publications Washington, July 30, 1917- 
The Irrigation Field laboratory at Denver, Colorado, where the author 
carried out his investigations, was established for the purpose of studying, 
from an engineering point of view, the problems connected with the utilisa¬ 
tion of water for irrigation. The laboratory is of such a size and type that 
natural phenomena may be observed under conditions rather less artifi¬ 
cial than is usual in laboratories. 

The first investigations made there bore on the action of water and 
the movement of water through soils. Evaporation plays a large part in 
the apparent efficiency of the use of irrigation water. As the measurements 
and data available on evaporation were not considered sufficient for the pro¬ 
posed work, research on this subject was undertaken. The work done in 
1916 was confined to the study of evaporation, divided into two parts: — 
ij evaporation from water surfaces; 2) evaporation from the surfaces of 
river-bed materials. 

1. — Evaporation prom water surfaces. — The following points 
were studied:— variation in the speed of evaporation from pans of 
varying sizes; &) variation in the speed of evaporation from pans of varying 
d^ths ; c) comparison between the rate of evaporation of flowing and of 
still water ; d) comparison of the results obtained from diSerent types of 
soTcailed standard evaporation pans ; e) comparison between the rate of 
evaporation from round pans and from square pans; /) application of the 
results obtained with experimental pans to larger water surfaces. 

The results are presented, not as formulae wSich may easily be mis¬ 
interpreted andappliedin cases where their use is not justified, but as graphs 
based on the original data (given in tables) which show clearly the limits 
within which these data may be applied, or as coefficients obtained from 
these graphs. The principal deductions are:— 

a) In metal pans from i to 12 ft. in diameter sunk in the soil the water 
surface evaporated during i year was from 76.18 to 49.16 inches, or from 
X54.Q to 100 %. The small tanks had higher day temperatures and lower 
night temperatures than the bigger ones ; the average daily temperatures 
are almost equal. The effect of the higher day temperatures, however, 
is greater than that of the lower night temperatures, and results in greatei 
evaporation. For a given wind velocity the air on the surface of a small 
pan is renewed more often than that on the surface of a large one in the 
ratio lafge diameter: small diameter, thus increasing the rate of evaporation 
in the small pan, 

k study made at Salton Sea by Mr. BiGEEOW to determine the law of 
evaporation by the use of cylindrical pans with vertical sides almost entirely 
(Aom tki soil fat Denver they were sunk in the soil) of diameters of from i 
to la ft., gave data concerning the rate of evaporation which do not agree 
iritkthose obtadaed by the author at Denver, and do not appear to be ap¬ 
plicable to large water surfaces. 

b) Evaporation was observed in pans of equal diameter but of depths 
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var^dng from 0,25 ft. to 5.75 ft. and the results for each group expressed 
in percentages of the deepest pan. It was found that during the hot sea¬ 
son the rate of evaporation is greatet in the shallow pans, but that in the 
cool season the opposite holds good. The differences are due to the tempe¬ 
rature of the water and are not very large, but for general use, a tank not 
less than 2 ft. deep is recommended, as its contents do not become hot or 
cold so rapidly as those of a shallower tank. 

In two tanks containing water of equal depth and with equal exposed 
area but still in one case and, in the other, kept flowing by a centrifugal 
pump, it was found, after differences due to temperature had been cor¬ 
rected, that evaporation was greater in the tank with flowing water. 

In one set of experir|?.euts the difference was due to the evaporation in 
still water multiplied by 1.072 and, in the other, by 1.086 Although this 
experiment was limited by the unavoidable low velocity’” of the water it 
shows that evaporation from a canal is slightly greater than from still water 
under exactly the same conditions of exposure, temperature, etc. There 
does not appear to be any definite relation between evaporation and velo¬ 
city within the limits of the experiment. To the author’s knowledge only 
one previous experiment has been made on this subject. It was carried 
out in Spain in 1849 ^ short period only and the agitated water evaporat-' 
ed 140 % as compared with the still-water. Corrections for differences in 
temperature do not seem to have been made. 

d) The evaporation from a standard pan used at the Class A stations 
of the U, S. Weather Bureau when above the ground, was I ^ times as 
great as that from a c5dindrical tank 12 ft. in diameter and 3 ft. in depth 
set ;2.75 ft. in the ground. 

The evaporation from a Piqhe evaporimeter was 181.7 times that of 
the same tank. 

The data obtained with the standard pan are, therefore, iiot appli¬ 
cable to large water surfaces : this is true to a yet greater extent of those 
obtained with the PiCHE evaporimeter. 

e) Experiments were made with two pairs of pans, one circular, the 
other square, of equal exposed water surface (9.0 sq. ft. in one case and 3.14 
s*q. ft. in the other), all 3 ft. deep and set in the ground. Taking the mean 
weekly averages for i year, the large square pan evaporated 104.7 % 
the small square pan 104.9.% ^ compared with the circular pah of equal 
area. This increase in evaporation is due to the fact that, for the square 
tank, the ratio -perimeter : area is greater than in the circular tank, ISTo dif- 
ferjence was observed between the mean temperatiires of the water in the 
two types. 

f) The evaporation from a lake oi 17 acres having no outlet, when mea¬ 

sured with a floating pan was found to be X08.9 % that of a 12 ft, pan and 
86.1 % that of a 3 ft. square pan {L e. equal in area to the floating pan). 
From comparative investigations made partly with U.S. Geological Survey 
floating pans and partly with pans of other sizes, the author draws the fol¬ 
lowing conclusions: — * - 

. x) Evaporation figures obtained with tanks of a depth of 2 ft. or 

• , 
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more, preferably circular, set in the ground so that a metal rim not exceed¬ 
ing 3 in. projects, and in which the water is kept approximately at the 
ground level, are the most suitable for use with large open water surfaces. 

2) Data obtained with such tanks may be applied suitably to large 
open water surfaces under the same conditions of wind, atmospheric tempe¬ 
rature and moisture, by multiplying the evaporation depth [i. e. the depth 
of water evaporated in a unit of time) of a 2 ft. tank by 0.77 and of tanks of 
4, 6, 9 and 12 ft. by 0.84,0.90,0.98 ando.99 respectively. Data obtained with 
a 3 ft. cubic tank sunk 2.75 ft. in the ground (Fort Collins type) should be 
multiplied by 0.80. those obtained with a U. S. Geological Survey floating 
standard, by 0,91, and those obtained with the type used in the Class A 
stations of the U. S. Weather Bureau, by 0.66. 

These results only agree in part with those previously obtained, but 
no other work has gone so deeply into the subject. 

TI. —Evaporation eroh the surface of river-bed matrriais — 
Experimental methods : — Typical river-bed material was placed in water¬ 
tight tanks, the surface of the water kept at a fixed level below the surface 
of the material, and the loss by evaporation measured and expressed in 
percentage of the loss suflered by a water surface of equal shape and size. 

Results. — The results are given in tables and diagrams. Among the 
data obtained are the following :— for a water table 3 in. below the surface 
of the bed, evaporation varied, according to the material, from 66 to 89 %; 
for water tables 6,12,16 and 24 in, below the surface, evaporation varied 
from 53,0 to 86.6 %, 24.2 to 82,5 % 42.0 to 79.8 %, and 11.2 to 68.0 % 
respectively (for the two determinations only two Idnds of material were 
used, for the others, five). 

Unpublished data obtained in 1915 by Mr. DiesEm at North Platte 
furnish a positive control of those obtained by the author. 

X0S2 - Irrfeationof Alfalfa in Imperial Valley, California (i). — rACKARDjW.c.iin the 

University of California Pirblications; College of AgHcnlure, Agncultnral Experiment 

Station BulletinNo. 284,pp. 67-84 4“ 5 R'igs. -+• 5 Diagrams. Berkeley, Calitomia, Sei>tem- 

bei, 1917, > ' 

Recent investigations have shown the desirability of modifying the 
methods of irrigating alfalfa in the Imperial Valley so as to increase the 
yields. The bulletin under consideration describes investigations into the 
development of the roots in various types of soil with different quantities 
of water to determine the effect of irrigation on the roots. For this purpose 
the alfalfa roots were removed from a plot 3 ft. square, washed, air-dtied, 
and weighed. 

It was found that from 80 to 90 % of the fine roots develop in the up¬ 
per 4 ft. of the soil, where the land receives frequent surface irrigation* 
Abundant irrigation fa\ours the development of roots to a depth of 5 ft., 
but, under ordinary conditions, most of the fine roots develop in the upp4r 
stratum. Under the experimental conditions most of the fine roots de- 
vdopedin the fest 2 ft., showing that special attention should be paid to 
the upper strat um no matter what system of irrigation is a&pted. 

(i) itfigatioa oi alfalfa in the Sacramento Valley, California, see R., May, lorS. 

No. 30?, IBd.) ^ 

' ' ' 
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The presence of organic matter has a marked effect on the development 
of the feeding roots ; this was observed each time the roots met a layer 
containing much organic matter. The larger roots often pass throiigh 
asandy stratum containing little organic matter without developing many 
rootlets till they reach a richer sub-soil. The soils of the Imperial Valley 
require much organic matter, and this need should be met wherever pos¬ 
sible. The two above facts are clearly illustrated by diagrams. 

It was also observed that if the water table rises to more than 4 ft. 
from the surface the roots rot if immersed in the water for a long time 
(2 to 3 months). If the water table drops new rootlets develop from the 
healthy part of the plant which has not been destroyed by the water. If 
the water level rises to 3 ft. from the surface all but the more resistant plants 
are killed. To obtain satisfactory yields of alfalfa a large amount of water 
must be supplied frequently during the season so as to prevent drying of the 
surface soil on one hand and water-logging of the soil on the other. This 
may be accomplished by adapting the grade of the land, the frequency 
of ijrigatioii, the size of the field and the head of water used to the type 
of soil to be cultivated. 

In shndy soil the lands for irrigation should not exceed Vs length 

and 25 to 30 ft. in width. If the .soil is very sandy the lands shonld be 
narrow and shoit and a large head of water should be used to assure quick 
irrigation. The great danger lies in the application of too much water, 
especially if the soil is sand overla3dng clay, as in tb^s case a high water 
table is formed. ‘ 

Medium soils are easily irrigated. If the alfalfa does not do well the soil 
should be examined with^a augur or a spade. Jf the top soil appears dry 
before irrigation it is well to give a slight additional irrigation between cutt¬ 
ings, but if the lower strata be saturated the recommendations given for 
compact or clay soils should be followed. . 

In (Compact soils the problem is to let the water pass deep into the soil 
in sufficient quantity to maintain rapid growth. In such soils, the sub¬ 
soil is frequently fotind to be dry at a depth of from 2 3 ft. To obtain 

proper penetration it is advisable :— i) to make the lands Vs ^nile 

long ; on comparatively flat land the borders should be from 50 to 100 ft. 
apart, but whbn the land is at all steep they should be only 25 to 30 ft. 
wide ;'2) to run a comparatively small head for a long time. Tidds yield¬ 
ing from 2 %to 3 tons per acre per year have produced double the quantity 
with this system of irrigation. In this way also the' water penetrates to 
5 or 6 ft. when a larger head of water will only penetrate to 3 ft. The 
grade should not be more than about 10 %, The lower ends should be 
drained to prevent accumulation of water. 

1083 - Drains^e InstractionandDemonstration in Canada.— i. viitcbelid, j. w. (Super¬ 
visor under tlie Agricultural Instruction. Act in the Maritime Provinces). — IT. Savoeb 
P. N. (Secretary, Department of Agricalturej. — III. Scoxx, W, H (Director of Drainage 
Demonstrations, Ontario Agricultural College). — TV. English, K, O. 'Crop and Soil In¬ 
structor), in The .Aericullural Gazette of Canada, Vol. V, No 7, pp. 680-683, Ottawa, 
July, 1,018. 

I. — TThe Maritime Province®.. — In Scotio drainage waiir, 
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is done by the province, which uses a Buckage traction ditcbing'machine. 
The work is done at the request of the farmers, on plans drawn up by the 
Drainage Service, and is paid on a commercial basis. 

The province of New Brunswick owns a ditching machine and from 
July to October, 1917, dug 143S rods to an average depth of 2 % ft. The 
ofl&cial price per rod was 30 cents, including the laying of the tile, and did 
not nearly pay the actual cost. 

There is much drainage work to be done in all parts of Prince Edward 
Island. Bast year the Department of Agriculture bought a ditching ma¬ 
chine which has proved very satisfactory. In each case the drainage plans 
are drawn up by the Department. 

II. — Province of Quebec. — Drainage is encouraged by the Depart¬ 
ment of Agricuicure of the province w^hich draws up the plans and executes 
the work. The surveys are made by six instructors who, in 1917, visited 
79 farms and made plans for draining 2 154 acres. The province has bought 
two Buckage ditching machines. No charge is made for work done on 
5 acres or less, but the farmer pays for the board of the conductor and.his 

, assistant; for 5 to 20 acres the farmer pays the salary of the conductor 
as well as the board of the two men. Twenty acres are the maximum area 
which may be covered for any farmer. 

In T917,12 963 ft. of drainage were dug. This amount was below the 
average because of the unfavourable season and the difficulty of replacing 
broken parts. In the future the Minister of Agriculture for Quebec will 
make grants to groups of farmers or to Associations to enable them to buy 
ditching machines. 

III. — Ontario. — In order to increase the knowledge of drainage the 
Ontario Agricultural College prepared a cinematograph film illustrating 
different drainage operations. The province has two ditching machines 
as well as concrete tile making machines, which are placed at the disposal 
of farmers for their drainage work on payment of a nominal fee to cover 
some of the expenses incurred. 

IV. — British Columbia. In 1917 the Department of Agriculture 

of this province bought an 8-horse C3^clone ditcher. According to the tests 
made this machine is not suitable for digging ditches at a depth exceed¬ 
ing 2 ft. , * 

1084 - Dry Farm CropjRotations and [Cultural Methods, in U. S. A.— Atkinson, a., 

SxBRHENS, J. M, and Morgan, G. W., in the Unmr,Uy of Montana A^ricultuml Expen* 

ment Station,Bnlliiin No.ii6,pp.[54 -f[19Tables -f- 6 Fig«.Bozenlan, Montana,Match, 

1917. 

This bulletin gives the results of expeijments* on crop-rotations suit¬ 
able to dry farming carried out by the Montana Experiment Station in co¬ 
operation with the Bureau of Plant Industry of the U, S. Department of 
.^cutore. The experiments were made at the Judith Basin Sub-sta¬ 
tion arid the Huntley Experiment Farm. 

The average annual rainfall at Judith Basin during the last 18 jtois 
was 16.66 in., 10.90 of which fell between April i and September 30. 
The average annual rainfall at Huntley was 13.74 in., 8.42 of which fell 
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between April i and September 30. At both stations the heaviest average 
rainfall occurs hi May and June. The total evaporation from April to- 
August inclusively amounted to an average of 25.049 in. at Judith Basin 
during the last 8 years and 20.397 in. at Huntley during the last 4 years. 

The average temperature from April to September inclusively is 54.80 
at Judith Basin and 59.7® F. at Huntley. The greatest .deviation from 
the ordinary monthly average occurs in June at both stations. 

The experiments were conducted on the same basis at the two stations, 
the normal principal crops being cultivated in various rotations, by differ¬ 
ent methods of seed-bed preparation and systems of continuous cropping. 

The experiment plots were of an acre in area, separated from each 
other by paths 4 feet wide. Two to six year rotations w'ere tested. The 
cultural methods were the same at both stations: — autumn ploughing (to a 
depth of 7 inches at Judith Basin and 8 inches at Huntley, one plot at each 
station being ploughed only 4 inches deep) left rough throughout the win¬ 
ter except when autumn seed was sown; spring ploughing for spring seed 
(spring ploughing for maize being done immediately before sowing) ; list-, 
ing for spring grain at the same time as autumn ploughing (for winter 
wheat the land was levelled just before seeding; listing for maize was done 
in spring) ; subsoiling, the subsoil plough following the plough; disking, 
usually just before sowing; plots to be left fallow were ploughed in May 
or early June and cultivated sufficiently to prevent subsequent weed growth. 
When green manure was used the ground was ploughed in autumn and the 
crops ploughed under when they reached their maximum growth. After 
sod crops — brome and alfalfa —* it was found necessary to plough twice 
at both stations, first to ^bout 3 inches, and later to about 7 or 8 inches. 
After ploughing, all the plots were cultivated sufficiently to give a good 
seed-bed, plots with the same method of seed-bed preparation being given 
uniform cultivation. 

The rotations tested may be divided into four groups; ■— i) 2-year 
rotation comparing fallow with maize land as a preparation fox spring wheat 
and oats; 2) 3-year rotation containing two of spring cereal crops, wheat, 
oats, or barley, and either maize or fallow in the third year ; 3) 3 and 4- 
year rotation including one green manure crop (rye, peas,' or sweet clover), 
followed by a small grain crop, then, in the 3-year rotation, maize ;*in the 
4-year rotation a second small grain crop came between the maize apd 
green manure; 4) 3 and 6-year rotations comparing various sod crops 
and their effect on the following crops. 

The results of the experiments are given in detail with many tables; 
they may be summarised as follows: — * 

In the 2-year rotation containing grains and maize or spring grains and 
fallow, the highest profit was obtained with the system containing maize. 

In the 3-year rotation, containing spring grain and either maize or 
fallow the third year, maize proved more profitable than fallow. 

In the 3-yeaL rotation of 2 cereal crops and i of maize it was found 
more profitable to disc the maize land than to plough it as a preparation 
for one of the small grain crops. In* rotations containing green manure 

IHm} 
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rye was found more satisfactory than peas for this purpose. The 3-year 
rotation containing green manure was less profitable than the 4-year ro¬ 
tation containing green manure. Three and four year rotations .including 
green manure gave less satisfactory results than similar rotations in which 
clean fallow replaced green manure. 

Rotations containing sod crops for two or three years gave compa¬ 
ratively low profits. Brome proved slightly more profitable than alfalfa. 

In the continuous cropping experiments with winter wheat, autumn 
ploughing proved most profitable at Judith Basin and. summer fallowing 
the least profitable. At Huntley the best results for winter wheat vrere 
obtained with summer fallowing, the worst with subsoiling. 

In the spring wheat and oat series listing gave the most satisfactoiy 
results and summer fallowing the least satisfactory^ ones at Judith Basin ; 
listing w’^as also the most satisfactory method at Huntley. 

At Judith Basin maize was most profitable on spring ploughing and 
least profitable on summer fallow. At Huntley maize did best on spring 
listing and worst on summer fallow. For flax spring ploughing was the 
most profitable and summer fallow the least so at Judith Basin, autumn 
ploughing the most profitable and subsoiling the least profitable at Huntley. 

1085 ~ Experiments on the Electro-culture of Growing Crops, in Scotland (i)* —. 

HteNDRiCE (Prof./ Aberdeen University), in The Scottish Journal of Agriculture, 

Vol. I, No. 2, pp. 160-171 -i- I Fig. -i- 4 Tables. Edinburgh, April, 1918 

The experiments described were begun over g^years ago by Mr. lyOW, of 
Balmakewan, on his farm of Mains of l^uther, Rincardineshire. He tested 
on a field scale the effect of a high tension overhead electric discharge dis¬ 
tributed on the system of the Agricultural Electrical Discharge Co., Ltd., 
upon ordinary farm crops. After experiments had been carried out. on a 
large scale for some years upon a number of fields under the ordinary rota¬ 
tion of the farm without any distinct result being obtained, Mr. Low, in 
order to avoid some of the difficulties and sources of uncertainty encountered 
in the experimental method pre\dously followed, drew up, in consultation 
with the author, a plan for a series of plots upon a selected piece of ground 
of an area of about 6 acres, situated in one of the fields of the farm. 

The Lodoe Newman apparatus, supplied by the Agricultural Electric 
Discharge Co., Ltd., was used for producing and distributing the current 
By^this apparatus an ordinary 200-volt current is transformed by an induc¬ 
tion coil into a high tension current of from 60 000 to 100 000 volts. By 
means of valves patented h\ Sir Oliver Lodge a charge is accumulated on 
the overhead network. These valves allow electricity to pass only in one 
direction, and so only current of the desired sign can flow to the overhead 
network, and it is retained there save fox leakage and for discharge from 
the fine radiating wires through the air. The effect is to make the field 
with the growing crop and the network a leaky condenser, the field and crop 
beihg charged with negative electricity while the overhead network has 


' ■ * 

(i) See ^so if., Jantiary, 1918, No. 10. ( Ed .) 

( 1 * 84 - 1 * 88 ] 



TII,I,AGE AND METHODS OE CUETIVATION 




a positive charge. As the apparatus has already been described on many 
occasions it need not be mentioned further (i). 

The apparatus was installed by the officials ot the Agricultural Elec¬ 
tric Discharge Co., Etd., and was on various occasions visited and inspect¬ 
ed by their representatives. Improvements were installed at consider¬ 
able expense by Mr. Eow to avoid leakages, etc. In fact, he ha d adopted all 
the suggestions made by the society's experts who expressed themselves 
as quite satisfied with the apparatus and the way it was worked. 

The plots were laid out early in 1913 in a fairly level fi.eld of good loamy 
soil. The rotation was turnips, barley , hay, pasture, and oats; in the fourth 
year the pasture was replaced by potatoes as being of greater interest for 
the experiment. Ten plots, each 0.558 acre, were laid out. Each plot was 
divided into 6 sections, divided by ^a neutral portion into two parts, one of 
which was electrified while the other served as control. 

Owing to the recommendations given by Prof. Priesteey and Mr. 
Jorgensen, a screen of wire netting was erected to cut ofi the charge from 
the control sections. Tests made showed that the presence of the screen 
did not entirely prevent the distribution of the discharge over the control 
plots, especially when the wind blew strongly. 

As regards the manuring all the plots were treated equally; as regards 
the soil it was found that the area of the controls was inferior in quality to 
that of the electrifid area, and this was taken into consideration in consider¬ 
ing the results. ^ 

The general results obtained in 1917 show that the barleys of the electri¬ 
fied plots gave a better yield {an average of 2260 lb. of grain and 29 cwt. 
I qr. of straw) than that of Ithe control plots (an average of 1725 lb. of grain 
and 24 cwt. of straw); this can only he due to the electrification. Unfortu¬ 
nately this result is not confirmed by the other crops. The potato crop 
was very good in 1917, and in every case it was heavier on the control than 
on the electrified areas. The same took place for the hay and oats. The 
swedes were not included as they suffered from attacks by pests and were 
blanky. The whole of the turnip crop was uneven in 19x7, but so far as 
the results go the electrified areas have a distinct advantage. It cannot 
be concluded from the 1917 results that electrification is for some reason 
specially favourable to barley, for similar results were not obtained in other 
years. 

CONCEUSIONS. — In the experiments at Mains of Euther, the applica¬ 
tion of a high tension electric discharge on the EobgE Ne’wman system to 
growing crops have been thoroughly tested over a period of 5 years and no 
consistent improvement in any of the crops grown — oats, barley,^ hay, 
potatoes, turnips and swedes — was obtained. There seems no reason to 
,suppose that electric current applied in this way to growing crops will give 
results that repay the cost and trouble incurred. Much more scientific 
work requires to be done to determine the effect of electric discharges on 


(x) Sie ^^Electricity aad Crop Proda^tion** by T. H. P» 3 KS!Im:.ey, Jour, Bottrd of Agr,, 
19x3. XX, pp. 584-587. (Author) 
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growing plants before we can apply such treatment economically to farm 
and garden crops or even to decide ^hat kind of apparatus should be used, 
Great care is needed in reporting the results of electrocultural experi¬ 
ments so as not to create premature hopes of immediate practical results 
which, when they are not confirmed, cause disappointment and lead prac¬ 
tical men to conclude that science merely leads to useless and wasteful 
expenditure. 

1086 - New Plants and Seeds Introduced into the United States during the Period 
from January 1 to March 31 , 1916 (i). — ■ u. S. Department of Agriculture, Bureau 
of Blant Industry, Inventory, No. 42 {Nos. 39682 to 40 of Seeds and Plants Impoi ted 
by the Ofice of Foreign Seed and Plant Introduction Dunn^ the Penod from January 1 to 
March 31, 1915, 123 pp. -f 9 Plates. Washington, 1918. 

Mr. F. N. Meyer undertook a botanical expedition into the prownce 
of Kansu, China, and brought hack a large number of interesting plants, 
including the following : —• 

Some large-fruited wild free-ston.e peaches (Amygdalus spp.); the Tan- 
gutian bush almond {Amygdalus tangutica), very resistant to drought and 
cold; a wildpear {Pyms ussuriensis), of the melting juicy type, quite distinct 
from the hard, gritty ones characteristic of China; a small vine {Viiis sp.) 
with small bunches of black, edible grapes ; wild, hardy peaches {Prums 
armsniaca), which may be used for hybridisation work with the aim of ex¬ 
tending successful apricot culture further north; a hardy dwarf crab apple 
[MaM sp.) found at an |ltitude of 9000 ft.; a wild gooseberry [Rihes alfestre 
giganiem),gtomtLgtQ a height of 15 ft., found on dry embankments, a 
promising hedge plant for the cold, semi-arid districts of the United States; 
a very vigorous currant [Ribes sp.) found at an altitude of 7000 ft. 
growing to a height of 25 ft., a wild cherry (Pnmus setulosu), a promising 
stock plant; Potanin's peach (Amygdalus persica Potanini), a bushy plant 
resembling A. Damiiana (so successful as a stock plant) which may prove 
yet more drought-resistent than this latter ; two wild plums [Pmnus spp.) 

Jrom Shensi Province, with possibilities for hybridisation w’ork; a species 
of Ciifus with fruit resembling that of a sour mandarin, which appears 
to be unusually hardy; Populm smveolens PrzewalsUi; Daphmtangutica, 
an evergreen bush; Lonicera sp., a bush honeysuckle for. low hedges in 
cold districts ; ScUzandra sphenanihera, an excellent plant for shady beds ; 
a late-flowering, climbing Polygonum; a new form of Wilson's horse-chest¬ 
nut (Aesculus Wilsonii) from near Chenghsien, Kansu. 

The most noteworthy introductions made by correspondants are 
fourvarietiesofmaize(ZMM^iys)from the Valley of Nmaihka, Upper Burma, 
where at an altitude of 5 000 to 6 000 ft. there is a remarkable cultivation 
of maize which appears very ancient; on one of the varieties were found signs 
of the characteristic waxy endosperm hitherto only found on maize irom, 
eastern China; a remarkable collection of 27 Spanish maize varieties; 24 
varieties of sweet potato (lpomoea‘Batatas)iiom the Station at ' Santiago^ 
de las Vegas^ Cuba; a spineless cactus (Opuniia sp.) wil^h very-few spicules 

(i) See also M., Jtmev i9rS, No. 628. {Ed.)* 
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which grow on the dry islands of the Hawaiian group where the Burbank 
spineless cactus dies rapidly; “mitsuba or “ mitsubaieri {Derinqaca^ 
nadensts) one of the most popular vegetables of Japan; the young leaves 
aie eaten boiled and the roots fried ; the Porto Rican black walnut [Juglans 
portoricensis), the nuts of which ripen in April and May; the red bush nut 
{HickshB^chid pififidtijolid^ from Hew South Vitales ; late-flowering varie¬ 
ties of English walnut [Juglans regia) from Grenoble, France ; the Tibetan 
tree hazel nut (Corylus chinensis) which grows to a height of loo ft.; the 
small-fruited wild walnut [Juglans regid) from Kansu, which is probably 
very hardy ; a new form of Chinese chestnut [Castanea sp.) with slender 
trunk, comparatively resistant to disease; Pyrus mamorensis from the Moroc¬ 
can forests of Mamora, which is resistant to drought and thrives in sandy, 
non-calcareous soil; 13 varieties of plum [Prunus hokhariensis) from Seha- 
runpur, India, where they bear fruit from May to the end* of June and are 
adapted to the hotter districts of the United States; the dried fruit of a 
white mulberry [Morus alha) from Afghanistan, where it is largely grown at 
Kabul; during 8 months of the year these dried fruits form almost the only 
food of the poor classes there; as Kabul has very cola winters and intensely 
hot summers, it may be possible to grow this mulberry in Great Plains ; 
the limoncella apple from southern Italy considered superior to any va- 
riety grown in southern California; a black sapote [Diospyros ebenaster) 
from the Isle of Pines ; the durian [Durio zibethinus) from Java; a rare spe¬ 
cies of anona [Anona scleroderma) from Guatemala ;sthe Harrar fig [Ficus 
sp.) from Abyssinia, which can stand heavy summer rains and may do well 
in Texas ; the sycamore^fig [Ficus Sycomorus) ; the finger citron [Citrus 
medica sarcodactylis) of Japan ; numerpiis shade trees and shrubs fox parks 
and gardens, among which are: —the Egyptian tamarisk [Tamarix aphylla) 
which grows well in reclaimed desert lands where the irrigation water is 
quite saline ; 3 tamarisks from the Caucasus — T. Hohenackeri, T, pentaMra 
and r. sp.; the giant-fruited' oak \JJuercus insignis) (i) from Zacupam, 
Mexico ; Pittosporum fioribundum and P. macrophylluni, from Hice, France; 
the Guadeloupe Island palm, Erythea edulis, possibly suited to the South 
Atlantic ^district of the United States ; a collection of Japanese flowering 
cherries [Prunus serrulata) from the municipal nursery of Tokyo ; the large, 
wild cherry tree of Japan [Prunus serrulata sachatinensis), very Hardy and 
long-lived, sometimes attaining a height of 80 ft,,Tilia euchlora, a lime the 
leaves of which are not attacked by insects; Ckaenomeles japonica, a fine 
red-flowered quince; C. lagenaria cathayensis^ the large-fruited Chinese 
quince, the fruit of which is used in scent making ; Posa Webbiana from the 
Himalayas and R. sertata from central China, 

1087 - Plant Ecology and its Relation to Agriculture. an, w. g., in Science, 

New Series, VoL 1184, pp. 223-328.Lancaster, Pa., September 7,19x7. 

The author defines ecology as the science of organisms as Effected by the 
factors of their environment ; it is connected with both morphology and phy- 

(.t) See R, I 93 : 4 > No. 113L . , , , 
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siology, but more closely with the latter. Up to the present the methods 
of ecology have been largely descriptive, but now they are becoming increas¬ 
ingly quantitative, employing, in many cases .elaborate and delicate instru¬ 
ments. The experiments are made in the field and in the laboratory under 
both controlled and natural experimental conditions. The chief aim of 
ecolog3r and the object of its observations and determinations, are to 
determine the various phenomena observed and to draw from the data 
obtained the general principles underlying the reaction of plants to their 
environmental factors. 

Plant ecology may be divided* int'^ general ecology and special ecology. 

General ecology includes• i) antoecology, which studies the plant as 
an individual and is chiefly physiological; 2) synecology, which studies the 
plants in mass and is largely concerned with distribution, and may be re¬ 
garded as an application of autoecology to the grouping of plants and other 
organisms within greater or smaller areas of the earth's surface. It may 
in its turn be divided into phyfogeography, in which the groupings are 
regional and result from climatic factois, and physiographic ecology, in which 
the groupings are local, as the result of physiography subordinated to cli¬ 
matic conditions. These diferent groupings are called associations, and the 
fact that different associations follow each other successively is expressed 
by the term succession. 

S pedal ecology of structural groups may, for plants, be subdividedinto: — 

Ecology of frees and shrubs, including the autoecology and the syneco- 
logy of the group, the influence of the various species on their environ¬ 
ment and their classification according to their utilisation. 

. Ecology of herbs, including the study of herbs as distinguished from 
the preceding group and their classification according to their, economic 
value to man. 

Ecology of the lower types of plants, with which bacteriology, myco¬ 
logy, etc. are concerned. 

Using the word agriculture in a wide sense as denoting the cultivation 
of the plant products of the soil, its relation to ecology may be^ studied 
from the following three points of view:— 

Ecological agriculturai. PRoesjssits. — These include :— 
i) The formation of optimum conditions: — the preparation of the 
soil, choice of seed and reproduction material, choice of suitable time and 
position for the crop ; a) the maintenance of optimum conditions the 
preservation of th^ moisture and physical and chemical conditions of the 
soil; the influence of soil temperature ; suitable measures for regulating the 
light, temperat-ure, and wind ; control of plant diseases ; 3) the harvesting 
of the crops, where the only function of ecology consists in determining the 
period most favourable to a maximum yield. 

CoMTRiBjmoNS ov i^coLOGY TO agricultitr:^. — These may* be of 
two kinds ’— t) the development of the principles on which practical agri¬ 
culture is based; z) the supply of information lor the solution of specific 
questions and problems bearing on agriculture. 

As illustrations of definite contributions of ecology to agriculture may 
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be quoted the results of research into plant transpiration, and the soil mois- 
tu«e content in relation to the wilting coefficient, and the application of 
these results to the determination of the amount of water required in irri^ 
gation. The study of the extension of the root systems is also important 
in determining the relation of plants to the moisture content of the soil. 
•No less useful have been the investigations into light, chemical content and 
plant succession in marshy land. The application of ecological principles 
in the choice of xerophytic plants for fixing moving sand has also proved 
of great value. 

The difficulties incurred in estimating the measurements of the various 
ecological factors may be overcome by adopting Livingston's suggestion 
of using the living plant as’ an index instead of carrying out a series of 
determinations for each separate factor. 

Finally the author recommends the introduction into agricultural 
studies of a course of ecology as a complement to morphology and plant 
physiolog}^ and an introduction to practical agriculture. Whereas the methods 
followed in practical agriculture, as well as those in agricultural research, 
are still theoretical, those used in ecology are scientific, although the study 
material is much the same as that agriculture, to which ecology would 
be most largely applied. It is, nev^heless, obvious that ecology belongs 
to botany as well as to agriculture, and, instead of being a cause of con¬ 
troversy between the two it should be a means of cooperation between 
both to maintain a high standard in research and generalisation into the 
conditions under which plants respond to environment^ factors. 

1088 - Crop Centres of the United States from an Ecological Point of View.— waller, 

A. E. (Contribution 99 from the Botanical laboratory of the Ohio State University, Co¬ 
lumbus, Ohio), in the Journal of the American Society of Agronomy, Vol. 10, No. 2, 

pp. 49-83 + 8 Figs. + Bibliography of 25 Publications. Eanctster, Pa., February, 191S. 

The geographical distribution of the principal cultivated crops of the 
United States appears to coincide with the well-known centres of wild ve¬ 
getation, that is to say, with the .districts where the combined action of the 
climatic and “ edaphic (t) factors form a centre favourable to the 
development of the species which constitute the local type of vegetation. 
By comparing the climatic data (chief among which are precipitation and 
evaporation) and “ edaphic ” data (dealing with the physical and chemical 
properties of the soil considered as factorain the distribution of the species) 
with the distribution of the principal crops of the Umted States (from in¬ 
formation given in a study published hy the Department of Agriculture (2) 
the author confirms the concurrence of the various crop centres of the 
United States with the centres of wild vegetation. 

The maize and winter wheat belts correspond to the ceilkral deciduous 
forest and the prairie centres, the artificial pasture belts to the north-eastern 

t 

(1) See R, Dec., 1912, No. 1606. {Ed.), 

(2) Smith IVC., Baker, O. E., and Haivworth, R. G., A Graphic Summary of American 

Agripulture. yearbook of the U, S. Dept, of Agriculture, 1915, pp. 329-403 + 4 Diagrams -f 
sB Haps, Washington, 1916. ^ , , 
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evergreen forest, the cotton belt to the south-eastern evergreen forest, the 
natural pasture or savana belts to the undulating semi-arid districts, un¬ 
less dry-farming or irrigation have to be reckoned with. 

._^predpitat!^_ , _ fhat 

ine ra 10 of the evaporating surfacexv^iud velocity X relat’ve humidity^ 

is to say, the raxio oexwecn preciprcation and evaporation, a useful cri¬ 
terion for marking the limits of the different centres becatise it is based on 
factors which greatly influence plant growth. Bdaphic factors also fre¬ 
quently determine the distribution of cultivated plants, and, though they 
may be independent of climatic fa2tors in their effects, often determine the 
use of the same agricultural methods. The distribution of spring cereals 
{wheat and oats) is chiefly influenced by edaphic factors. On the other 
hand economic factors modify the influence of climate and soil, as is espe¬ 
cially the case with the potato, the cultivation of which depends largely 
on soil conditions. 

When cultivated crops are grown outside their usual centre their be¬ 
haviour differs largely from that of the wild plants. The crops are found 
in the best soils; as only in this case can they compete with the other plants. 
Many invading plants can, however, only compete with the wild growth 
in the worst soils; in the better ones 1|^e plants of the district have little to 
fear from invaders. Exotic crops not only demand the best soils but also 
certain modifications of the soil ind, in extreme cases, climatic modifica¬ 
tions, i,e., they must be grown under glass or shelter. 

Domestic a^mals are dso distributed according to the production cen¬ 
tres of the crops upon which they are most dependent. Thus, the dairy 
industry is concentrated in the artificial pasture belt, the breeding of beef 
cattle and swine is centred in the maize belt, horse-breeding^in the oat belt 
mules are largely found in the cotton belt and sheep in the arid districts, 

To sum up, the methods of studying the succession of wild plants can. 
be applied to cultivated crops so long as the conditions produced by the 
past and present pliysical factors are definitely determined. The migra¬ 
tion pf plants, which may lead to their invading another district and com¬ 
peting with and dominating the native plants, is the direct result of the 
combined action of climate and soil on vegetation. In this connection too 
much stress cannot be laid on the value of the methods of thorough research 
used by ecologists in determining the habitat of plants, methods which 
include the use of instruments fo»the exact, determination of the moisture, 
temperature, and evaporation, as well as the recording of plant growth in 
relation to its surroundings by means of photographs. 


1089- A Note on the Analysis and Composition of the Seed of the Silver Maple (Acer 

— AimERSON, J. (Chemical laboratory, New York Agrictiittiral 
B«|>erlmeat Station, Geneva), ia the Jourml of Biological Chemistfy, Vol. XXXIV, 
Ho. 3, pp, 509-513. Baltimore, June, 1918. * 


jpi the belief that the seeds, or samara, of the silver maple had never 
beenr previously analysed or used as a food, the author made an analysis 
df them without, however, carrying out dige^bility tests. 

Tte samaras dried, to constant weight in a current of air at a tempera- 
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ture of 40 to 500C. lost 55.34 % of tl3eir weight; 70 % of the dried samara 
composed the seed properly speaking, the other 30 % composed the wings 
(pericarp.) The powdered dried seeds, separated from the wings and outer 
seed coat by rubbing and sifting, gave on analysis the following percentages 
on a, water-free basis: — ' • 

CotyeKDONS. — Starch 41.94 ; protein (N x 6.25) 27.50; sucrose 15.7S; 
pentosans 4.07 ; galactan 1.08 ; crude fibre 2.36; crude fat, 3.55; ash 5.01, 
containing phosphorus 0.72 ; sulphur 0.16; chlorine 0.07; calcium 0.09; 
manganese o.oi; magnesium 0.18 ; potassium 0.70 ; sodium 0.07. 

Pericarp. — Dextrose (reducing sugar) 6.11; sucrose 0.99; galactan 
3.45; pentosans 15.34; starch 14.73; crude, fibre 34.50; crude fat'2.40; 
protein (N X 6.25) 8.15 ; moisture 6.29; ash 3.98, containing manganese 
0.018; sulphur o.io ; phosphorus 0.19 ; potassium.0.46; sodium 0.08 ; cal¬ 
cium 0.40 ; magnesium o.io. 

Of the total phosphorus of the ash of the cotyledons (0.72 %) 0.65 % 
is soluble in 2 % hydrochloric acid (time of extraction = 3 hours); 50 % 
is organic and 15 % inorganic. 

The total nitrogen content of the cotyledons is 4.40 %, 0.39 % of which 
is soluble in 70 % alcohol and 2.06 % in 5 % sodium chloride ; 1.93 % of * 
the total nitrogen remains in residue. .. 

The principal consHtuents of silver maple seeds are, therefore, starch, 
protein and sucrose. The principal protein is a globulin. It was found pos¬ 
sible to isolate an organic compound of phosphorus very similar to, if not 
identical with, ph3rtin , As has been seen, the ash is very rich in potassium 
and phosphorus, the latter being largely derived from the organic com¬ 
pound described above. * 

1090 - The Chemical Composition of the Loganberry Idaeas Loganii). 

— See No. 1124 of this Review, 

1091 - The Chemical Composition 0! the Pineapple. — See No, 1125 of this Review. 

1092 - Staehydrin, a New Nitrogenous Compound Isolated from Alfalfa Hay in the 
United States. — Steenbock, H. (laboratory of Agricultural Chemistry, Uuiversity 
of Wisconsin), in Journal of Biological Chemisifyt VoU XXXV, No. i, pp. 1-13. 
Baltimore, July, 1918. 

When analysing alfalfa hay it had been noticed that variations in the 
histidine and lysine contents determined by different‘methods in the water 
soluble nitrogen I were aitributable to an unidentified nitrogen compound. 
Considexing the impdrtanceof each amino-acid in estimating the food value 
of a ration the author attempted to obtain more complete data on this com¬ 
pound. He successfully isolated from the phospto-tungstic acid fraction 
of the wa Ler-soluble constituents of alfalfa hay a pyrrol derivative, identified 
in the form of picrale, chlorplatinate, aurate, etc. with the same properties 
as the compound isolated by von Peanta irom Stocky^ tuberift m and called 
by himstachydrin It represents one of the many nitrogenous compound? 
supposed to exist in the water-soluble fraction of foods. Alfalfa hay only 
contains a small quantity of it, corres|K)nding to 0,5 % of the total nitrog^ 
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1093 - Discovery of a Cyanogenetic Principle in Toad-flax {Litjaria minor Desf.).— 

Gakd, M., in Comptes rendus de la Societe de Biologic, Voi. EXXXi, ISo. 12, pp. 62i-622« 
Paris, June, 1918. 

In the Scrofiilariaceae family, in which hitherto only one species con- 
tuning hydrocyanic acid was known — Linaria striata D. G. (stucked by 
Bourqueeot, Journal de Pharmacie et de Chimie, Ser. VI, VoL XXX, 1909, 
Pans) — the author has just discovered that another species L. minor 
Desf. contains a cyanogenetic principle. This plant is very common in 
Eumpe, from the Mediterranean district to the north of the continent, 
except in the arctic zone, and grows in sandy soil. After the cyand^e- 
netic compound had been recognised by the ordinary method — crushing, 
digestion, distillation and reaction to Prussian blue—it was estimated by 
IvIEbig-Denic>6s’ method. It was found that loo gm. of fresh material 
contained 0.05832 gm. of hydrocyanic acid, a much higher content than 
that (0.01478 gm.) found by BouRQUEEOT for the other species of this fa¬ 
mily, L. striata, 

1094 - Composition of a Plant Salt from the Cameroous. —eacroix, a. ,in Comp tes ren - 
duts de VAcademic des Sciences, Vol. CEXVl, Nc. 25, pp. 1013-1015 -f 3 Tables. Pari s, 1918 . 

It has often been reported that, in African districts where there are 
no salt deposits and the importation of salt is difi%iult, the natives use for 
eating a salt extracted by lixiviation of the ashes of vadous aquatic or 
marsh plants (Gramineae, Aroideae, Polygonaceae, ferns, etc., according 
to the tribe). The first analyses of this salt (Demoxjssy and*I>YBOWSKi) 
showed it to consist mainly of potassium chloride ac-xmpanied by variable 
quantities of sulphates and, sometimes, potassium carbonate. The author 
analysed a sample of such salt; it was a yellowish-gray in colour and coarse, 
obtained from a grass which appeared to be a form of Panicum Cms-GaUi, 
He ‘found it to contain a certain amount of lime and to be lacking in carbo¬ 
nate, thus ditering from all the salts of other localities. Acrysl allographical 
examination confirmxM the results of the analysis and showed the salts 
to contain the double salt known as syngenite, (804)2 Ca K2 H2O, sylvine, 
XCl, glaserite, X2SO4. In this product of the lixivlation of plant ashes 
is found, then, the association of the two minerals, sylvine and syngenite 
which is found in natural salt deposits. 

1095 - Relation Between Pigmentation an^ Oxidation Phenomena in Plants; a Study 
of the Co mpaiative Respiration of Red Leaves and Green Leaves. —Nicolas, o., 
in Comptes rendus des Siances de VAcademic des Sciences, Vol. CEXVII, No. 3, pp. 130-133 
-f 2 Tables. Paris, 1918, 

Numerous investigations have established the relation between pig¬ 
mentation and oxidation phenomena in plants, but this relation has not 
been sufficiently sup|K)rted by experiments on respiration. For this reason 
the author studied the comparative respiration of:— i) green leaves and 
leaves which have turned red accidentally (excessive light, lowering of 
temperature, fungoidl action); 2) leaves which are red when young and turn ’ 
green as they grow old (Rosa, Cassmia); 3) green leaves and normally red 
leaves of the same species (Prmm cerm/erasLud P, cerasifera var, Pissardi), 
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The experiments were made by the confined atmosphere method and led 
to the following conclusions :— 

A) Respiratory intensity. — In accidentally reddened leaves or those 
red when young and green later, the respiratory intensity is higher than 
in green leaves of ^le same species, especially with respect to the oxygen* 
absorbed. In normally red leaves the respiratory intensity is lower than 
in green leaves of the same species. Red leaves form larger quantities of 
organic acids than the green leaves ; this is expressed by greater oxy'gen 
fixation and a decrease in the ratio CO^ : Og. There is, therefore, a relation 
between the formation of organic acids, accompanied by the appearance of 
the red pigment, and the development of anthocyanin. 

B) . Respiratory quotient. — In red leaves the respiratory quotient 
is generally than in green leaves. Leaves in which anthocyanin has 
developed consequently fix more oxygen than green leaves. Th's relation 
between the formation of anthocyanin and respiratory oxidation is indirect, 
the‘Oxygen fixed is not connected with the anthocyanin generators, which 
result from a reduction action (recent research has proved pigmentation 
to be a reduction, not an oxidation phenomenon). The oxygen acts on other 
substances, probably the caibobydrates, to form organic acids which are 
far more abundant in red leaves than in green leaves. 

1096 - Immunity of Plants to the Prineiples Formed by them. — combes, r. , in Comptes 

yendtts oe VAcadimie des Sciences, Vol. CLXVII, No. 7, pp. 275-278 -{- 2 Figs. Paris, 1918. 

Since 1909 the author has conducted bio-chemical investigations into 
the physiological importance of glucosides in plants (see Revue GSnerale 
de Botanigue, Vol, XXIX, No. 347, p. 321. Paris, 1917). In the course 
of his work he observed the following facts with regard to the immunity 
of plants to the principles they form. 

Having cultivated several species — corn-cockle {Agrostemma Githago) 
'which forms agrostemma-saponin, peas {Pisum sativum), buckwheat {Po¬ 
lygonum Fagopyrum) and radish tJR.aphanus sativus), which do not form 
this saponin — in Xnop's fluid or in this fluid with the addition of o.io 
to 10 thousandths of the glucoside in question (agrostemma-saponin) he 
was able to show decisively from” the outset that this saponin (even in 
O.io/oo) is injurious to the roots of plants which do not po^oduce it — 
peas, buckwheat and radish — but has no injurious effect (even in lo/oo) 
on the plant which forms it — corn-cockle. . 

’ The injurious action of the glucoside on the three species which do not 
form it is seen in the roots, the small, absorbent hairs of which disappear, 
in the arrest of growth, a loss of dry matter, and, in the pea, by folds on the 
surface of the root, as is sho'wn by figures given in the paper. On the other 
hand, corn-cockle cultivated in the presence of the glucoside has shorter, 
but thicker, roots ; the absorbent hairs are also shorter, but in good condi¬ 
tion ; in fact, there is no sign of disease. It may be concluded that the 
superficial cells of the com-cockie root are distinctly immune to the saponin 
formed and accumulated in its seeds. 

Apart from the interest of this fact from the point of view of the im¬ 
munity of the plant with respect to the products it forms, the author draw^ 
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attention to a result of interest as regards physiological technique. When, 
to study the action of the immediate principles in the vegetable organism, 
the plant is cultivated in the presence of these principles, it is necessary 
to use only the species which produces them, otherwise there is danger of 
’drawing false conclusions as to the action of these grincipks under the 
natural conditions of the species which forms it. 

1097 - Ant^onism Between Growth and Reproduction in Plants; Factors Influencing 
these Two Processes. — Blackman, V. H. (imperial College of Science and Technologjr, 

- London), in ScienceProgfessy Vol. XIII, No. 49, pp. 49-53. London, July, 1918. 

It is well known that in many plants there is a marked antagonism 
between growth and reproduction. In such cases (especially in fruit trees), 
the reduction of vegetative growth, e.g. by root pruning, causes vigorous 
reproduction. The study of the factors influencing these two processes is, 
therefore, of great importance. In higher plants, however, it presents great 
difficulties because of the close connection between the various external 
factors, none of which can be artificially modified without modifying others 
at the same time. It is, therefore, necessary to use lower species, algae 
and fungi, the culti vation in vitro of which presents little difficulty and may 
be made under conditions easy to modify. The facility with which such 
cultures may be made has led to neglect largely the study of the inter¬ 
vening features, such as temperature, aeration, etc., and the attention of 
workers has been concentrated especially on the composition of the media 
(Pas'ieur, Raulin, Winogradsky, Beijerinck). One of the first work¬ 
ers to study the influence of external factors on pure cultures of algae 
and fungi, Klebs, showed that growth and reproduction are dependent 
on certain" of these factors, and that, in the presence of factors favourable 
to growth, reproduction does not occur. He also showed that the factors 
favourable to reproduction are more restricted than those favouring growth, 
Klebs’ theory has been confirmed by investigations into the biology of a 
fungus, Pienodomiis fuscomaonlansy made by Coons [Journal of Agricultural 
Research, Vol. V, No. 16 pp. 713-769, 1916) (i). These investigations 
showed, amongst other things, that light is an essential factor for repro¬ 
duction, but that it may be replaced by a few drops of hydrogen peroxide 
or other oxi^sing agents. This fact suggested the hypothesis that there 
exists between the parts of an organism a strong competition for oxygen, 
and that in the presence of factors favourable to growth all the oxygeh is 
used fox metabolic processes. Under the influence of light or an oxidising 
agent, oxidation of the richer cell materials takes place,liberating a certain 
amount of energy, which changes the reserve food stuffs into comple.x 
protein bodies, the spores. 

logS-The Heredity of Early and Late Ripening inanOat Cross, in England.— St. Clair 
Cakjrn, a., in the Journal of Genetics, Vol, 7, No. 4* pp. 2 [7-257 r Fig. Cambridge, 
August, 1918, 

The results are given of ercperiments in the inheritance of earliness by 
crossing the early oat, Mesdag (ripe on July 26 in 1913) and the late oat 
Hopetown (ripe on August 13 in 1913). 

, , (t)Forabijtract6fthjspaper6eeJ!.SIiy,i9i6,Ko.5r2. (fft) 
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In spite of the relatively long ripening stage (from the appearance of 
the first panicles till all the panicles are completely ripe) there is no overlap¬ 
ping of the phases of the two varieties, in fact there is alwa3’'s a distinct 
ga;^between them as Mesdag is always completely ripe before any of the 
Hopetown panicles are ready for harvesting. The observations made from 
three generations of hybrids are given below, 

F Generation, — Hybrids with long, strong awns, brown grains (like 
the parent Mesdag), compact panicles (like the parent Hopetown), ripen¬ 
ing a little before the late parent and a little after the early one. They, theie- 
refore, had characters intermediate to those of the parents with a tendency 
on the part of Mesdag to dominate. 

Generation, — As all the plants were harvested at the same time the 
results were not very definite or certain. Nevertheless, a careful examination 
showed the presence ofi) early forms (like Mesdag); 2) late forms (like 
Hopetown) ; 3) intermediate forms. 

F3 Generation, — Grains from 106 panicles chosen from were sown in 
separate rows; there was also a row for grains from each of the parents. 
From the beginning of the ripening period the number of ripe plants in each 
row was noted daily. Plants were called ripe when the last trace of green 
had disappeared from the tips of the paleae. The data thus obtained made 
it possible to calculate with exactitude the earHness of each row. An 
examination of the table in which these data are set out shows the following 
facts:— 

1) Mesdag : ripening period from August 10 to 24.^ 

2) Hopetown : ripening period from September 4 to 21. 

There was, therefore, an interval of ten d'ays between the ripening 
periods of these two parents. 

3) Snathe F3 hybrids there were forms intermediate to the two parents. 

4) In no row were there plants as late as Hopetown. 

% 5) In no row were there plants as early as Mesdag. 

Nevertheless, in two rows (Nos. 17 and 97) the delay was very, slight 
(2 to 3 days), so that their earHness might be considered practically equal 
to that of Mesdag, The two rows out of a total of 106, gave the ratio 
1:63. 

6) In 24 rows the ripening period extended over the ten-day interval 
between the ripening periods of the two parents, i. e,, was not ended on Sep¬ 
tember 4 when the first ripe panicles appeared on Hopetown. The num¬ 
ber 24 is very close to the theoretical number 26.5 (106/4) corresponding to the 
ratio 1:3* « 

Conclusions. — The results obtained se^m to show that early and 
late ripening are Mendelian characters depending on more than one factor; 
perhaps three Fg plants homozygous for one of these factors are early in 
the sense that their Fj descendants are completely ripe before any plant of the 
the late parent. On the other hand, only homozygosis of the three factors 
can produce earliness equal to that of the early parent. The various combi¬ 
nations of these factors, their absence or their presence in the homozygotis 
or heterozygous state, explain all the intermediate conditions. 
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1099 - Selection of Maize Resistant to Sinut(C/4Pi^//a^o Zeae Beck), in the United 

StateSi — Jones, D. F.,in the Afnerican Journal of Botany^ Vol. V, No. 6 , pp. 295-300 + 

Bibliography of 19 Publications. Lancaster, Pa., Jtme, igiS- 

For these selection and hybridisation experiments, made to study the 
inheritance of resistance to. smut in maize, were used 16 strains of thi? ce¬ 
real which had been self-fertilised for from 9 to ii generations. At the be¬ 
ginning the progeny showed little uniformity, but this gradually increased 
till finally the homozygous stace appeared to be attained and the various 
groups or types remained constant. 

The strains thus obtained showed degrees of resistance to attack from . 
smut varying between a minimum of 9.79 % of the plants from strain 1-7-1-1 
and a maximum of 0 % for the strain 1-6-1-3, which may be considered as 
practically immune to the parasite. The vigorous development of the 
plants of this strain must not be considered as the chief cause of resistance 
because other highly immune strains develop only moderately. 

By crossing a susceptible with a resistant type almost completely im¬ 
mune plants were obtained in whereas inF^ there were susceptible plants 
in a ratio agreeing with the laws of scission and re-combination of charac¬ 
ters, although want.of material has not yet made it possible to obtain 
definite data. 

The results seem to show conclusively that susceptibility to smut is 
governed by special determinants or genetic factors and may be modified 
by suitable selection. 

1100- Obsemtionf on some Begenerate Strains of Potatoes. — stewarx, f. c., in 

tbe New York Agricultural Experiment Station, BuUetin'^o^ 422, pp. 319-357 -f la Piates. 

Geneva, N. Y., July, 1916; 

The results are given of investigations made by the author in the ex¬ 
periment fields of the jSTew York Agricultural Station at Geneva iKFdetermine 
the manner in which the potato diseases known as leaf-curl, curly dwarf, mo¬ 
saic and spindling-sprout are transmitted from one generation to another. 
These seem to be less diseases properly speaking than forms of degeneracy, 
for in no case was it found possible to isolate pathogenic micro-organisms. 
The action of the soil and weather factors must also be excluded. 

The two principle results obtained showed that; 

i) The tubers of affected plants nearly always produce more or less 
degenerate and useless plants. In 1914 were chosen 47 badly affected spe¬ 
cimens, from which were obtained, in 1915, 197 plants, all diseased with the 
exception of one (of the Ionia variety). 

3) Perfectly' normaj plants (Pride of Vermont, Green Mountain, etc.) 
may produce degenerate types. Tubers of the same -plant, and even dif¬ 
ferent eyes from one and the same tuber, may produce both normal and 
abnormal plants. 

This last fact, as well as the constant* transmission of the degenerate 
types, seems to show that these hereditary diseases may be produced as 
real mutations or bud variations. This is born out by the rapid degener¬ 
ation frequently observed in the descendants of perfectly healthy plants. 
For example, a tuber of the Green Mountain variety planted in 19x3 gave 
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63 seed-pieces for the following year; all the plants produced from these 
pieces were healthy and perfec tly normal. The tubers of 36 of these plants 
were planted in the spring of 1915 in three plots in three difiercnt locali¬ 
ties, Eiverhead (Long, Island), Cad3^ville ^New York), and Presque Isle 
(Maine), and produced in all three places many decidedly degenerate plants. 

Conclusions. — i) Tubers from plants affected with leaf-roll, curly- 
leaf and mosaic transmit these degenerate characters to their descendants. 
All tubers from plants which are even only slightly abnormal should, there¬ 
fore, be eliminated. 

2) Degenerate forms crop up unexpectedly as mutations from material 
which has been perfectly healthy for several generations, so that even a 
very careful sorting of seed tubers will not exclude the possible occurrence 
of abnormal descendants subject to degeneration. 

iioi - Deli Tol)aceo with Petiolate Leaves. Probably Resulting from Mutation of a 
Single Factor, at Sumatra. — honing, J. a., ini. Bulletin van het Deli Proefstation ^ 
No. 10, pp. 1-24 -{- 5 Tables -f- 6 Figures, Medan (Sumatra), October, 1917 ; II. Mede- 
deelingen van het Deli Proefstationy Year X, Ft. 8, pp. 185-189 + 6 Figs. Medan, Decem¬ 
ber, 1917* 

Now and again (once in 100 million times, or still less) Deli tobacco, 
which normally ha^ sessile leaves, produces plants with leaves having a 
long petiole and also differing from the normal type by: — cross lines (i), 
a zigzag stalk, small, losenge-shaped leaves with small appendices on the 
under side (*' Kjoepoek (2), sometimes growths on the corolla. 

In 1914, in the plantation of Foentoengan (Sumatra), wa* found a 
Deli tobacco plant with.pttiolate leaves. It was self-fertilised and in the 
fI gave 2896 plants which were divided into three different types : — a) 704 
(about of the normal Deli |ypes ; b) 1446 (about half) hybrid plants with 
leaves with petioles which were at first shorj: but later grew till they were 
of the same length as those t)f the parent plani ; c) 746 (about ^ sterile 
dwfarf plants with irregular leaves, which first had a long petiole but sub¬ 
sequently lost the blade, so as to assume a linear form. The segregation, 
therefore, was in the Mendelian ratio of or i: 2 : i, si owing tte 

parent plant to be a heterozygous hybrid with respect to a single factor (Aa). 

Nine of these hybrid plants on self-steriiisation gave an F2 including 
4 655 plants of which 1155 were normal, 2392 hybrids, and 1108’ abnormal 
(dwarf), i. e., always in the ratio 1:2:1. 

On the other hand reciprocal crosses between hybrid and normal 
plants of Fi gave normal and hybrid plants in the ratio 1:1. 

Finally, the- normal plants {Deli type) of the when self-fertilised 
instead of giving exclusively normal descendants gave,in two cases, a small 
nujpber of abnormal plants —3 hybrids and 2 dwarfs out of a total of 764. 
This phenomenon is as mysterious as the origin of the plant with petiolate 
leaven of Foentoengan. 

Xi) The author calls thus the pale green lines placed, in the variety ot tobacco withnon- 
clecurrent leaves, in the positions corresponding to the insertion of decurrent leaves in thfi 
varieties with normal leaves. 

(2) See R. i9r4» No. 288. {Ed.) ' > ' 
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It is most improbable that this plant was derived from an accidental 
cross "between Deli tobacco and the native tobacco with petiolate leaves 
because the characters of the Deli type reappear without variation in the 
jFj and other abnormal types, both homozygous and hybrid, resembling 
none of the tobaccos cultivated by the natives of Malaya and Batak. 

The author explains the origin of this curious plant as followsa 
germ cell of the Deli type was tertilised by a cell having but one changed 
factor, i. e., having undergone mutation for one factor only (whereas De 
Vries considers the cAiiles of Oenothera Lamarckiana to have undergone 
mutation for several factors). In support of this hypothesis he calls to 
mind that a single factor may produce several effects, as has been shown by 
LodEWIJKS for* tobacco (Erblichkeitsversuche mit Tabak, iti Zeitschrift 
fur induktive Abstamnmn§s-ujtd Vererbun^^skkre, Vol.V, p. 144, 1911) and 
Morgan- for other plants (The Mechanism of Mendelian Heredity, p. 35, 

1915). 

AGETci LTT’RAL 1102 - Variations in Seed Tests Resulting from Errors in Sampling. —Stevens, o. a,, 

SEEDS in the Journal of the Amencan 'Society of Agronomy, Vol. X, No. i, pp. 1-19 + 12 

Tables -f- 3 Figs. Eancarter, Pa., January, 1918. 

Variations in the results of seed testing are largely unavoidable. They 
may be divided into two groups, one purely mathematical, the other per¬ 
sonal or, to a large extent, economic (due to lack of money to buy the best 
apparatus and to employ efficient and trained workers). The direct mathe¬ 
matical causes are: — 

For lerminadion imperfect mixing, random sampling, errors 

in counting, efiect of personal selection (there^ia a tendency to pick out 
the better seeds), unsuitable conditions for germination, special condition 
of the-seed, ^ 

For purity tests:--- imperfect mixing, random sampling, errors in 
weighing, effect of personal selection, errots of identification. 

During the years 1914 and 1915 the author investigated in the Depart¬ 
ment of Botany of the ISTortb Dakota Agricultural College the errors due to 
mathematical causes. Both in the germination and purity tests the 
general plan was for one person to take simultaneously a series of 50 tests 
from one lot of seed and to calculate the standard; deviation and pro¬ 
bable error, 

' Germination, TESTS. — A white-seeded kafir was chosen as experi¬ 
mental material. Part of the seed was stained red with an alcoholic solution 
of Delafield's haematoxylin to represent dead seed. 

I. — To determine the amount of mixing required in a sample received 
by an analyst, 55 grams of white seed and 55 grams of stained seed were 

■ placed together and poured from one dish to another at the rate of 50 tijnes 
per minute. This process was repeated 25,75 and 200 times, and the whole 
series then duplicated. The probable error was respectively 3.10, 2.88, 
and 2.83 for the first series, afid 3.05, 2.83, and 2.82 for the second series. 
This remarkable agreement shows that very little difference results from 

■ mixir^ beyond a certain Unfit. (In all the tests described the seed was 
mixed 75 riuies. To choose the sample to be tested the mixture was poured 
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on, to the table, tfie pile drawn out to a point at one end by placing a hand 
on either side, and 100 seeds counted. 

II, ■— The second problem was to determine the error for a given i)er- 
centage. Theoretically a sample containing 100 % of live seed should 
give no variations in the various tests ; a sample with 90 % live and 10 % 
dead seed should give the same variations as one with 10 % live and 90 % 
dead seed, and .so on, till the maximum variation is obtained with 50 % 
of each type. When a test sample also contains hard seed the variation 
will be greatest when all three kinds of seed are present in equal propor¬ 
tions. The probable error for such a sample was found to be 3.83, 3,92, 
and 3.01 for the live, dead, and hard seeds respectively. 

The author gives in a table the probable errors in the percentage of 
live, dead, and hard seeds determined by him from mixtures containing 
50, 60, 70, 80, 90, 95, 97, and 99 % of viable Seed, in which (with the ex¬ 
ception of the three last) the rest of the percentage was composed of: 

5 % dead seed, the remainder being hard seed; 6) 10 % of dead seed, 
the remainder being hard. In another comparative, table are given the 
results of four lots bf seed (alfalfa, millet, bromus and red clover) tested in 
about 20 different laboratories, the probable error being calculated in lots 
of 106 seeds. 

III, — The above figures were obtained for samples of 100 seeds. The 
limits of error were also investigated for samples containing a number of 
seeds equal to multiples of 100 or less than 100. For this purpose tests 
were made with several series of 200 tests with millet, alfalfa, flax, and kafir 
seed, each lot of 50 beiirg made separately. The results were calculated 
for each set of 50 tests, for each set of go obtained by taking the mean of 
the first and second, third and fourth, and by taking the mean of each set 
of three and of four tests. Series based on 100, 200, 300, and 400 seeds 
were thus obtained the results of which are given in a table. For exam¬ 
ple, a mixture of alfalfa with an 83.0 % germination (9 % hard seeds) 
gave the following probable errorsfor the four series of *100 seed tests, 
249, 2.62, 2.48, 3.02 ; for the two 200 seed tests, 3.01, 2,27; for the 300 
seed test, 1.82, and for the 400 seed test 1.43, A mixture was also pre¬ 
pared containing 80 % of viable seed and a series of 500 lots of 100 seed 
each was counted in distinct groups or in combinations as in the previous 
case, and tests made using lOO, 200. 300, 4op, 500, and l 000 seeds, with 
the following results.:— for 100 seeds the probable error was 2.65 ; for 
200 seeds, 1.78; for 300,1.50 ; for 400,1,35 ; for 500,1.25 ; for 1000,0.85 %. 
When less than 100 seeds were used the error was considerably increased. 
A trial with 50 % of live and 50 % of dead seed made with 50 lots of 50 and 
25 seeds each, gave' probable errors of 4.26 and 6.73 % respectively, 

IV, — If the results of two tests of one sample vary rather widely is the 
mean of the two further from, the mean of the series than when the varia¬ 
tion between the two tests is less ? In other words, is it necessary to make 
a new test when the variation between two tests exceeds a certain quantity ? 

To solve this problem the alfalfa series and kafir (60 % germination ; 
32 % hard) from -^he previous experiment and the 80 % Imfir series were 

[IliJRl 
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used. The mean of each successive pair (ist. and 2n(l.; 3rd. and 4th., 
etc.) was calculated, and the deviation of these means from the mean of 
the whole series of 200 found. In the alfalfa series 17 % of the duplicate 
tests showed a variation exceeding 10%, their average deviation being 4.15% 
{12 exceeded the probable error). The average deviation of the other 
83 was 3.44 %. On the other hand, there was in one case i % difference 
only in the duplicate tests, the mean of the duplicates differing from the 
mean of the series by 9 %. Among the duplicate tests differing by 2 % 
only, two differed from the mean of the series by 6.5 %, and ond by 5.5 %, 
etc. Of the 100 duplicates of the 60 % kafir series, 9 showed a difference 
exceeding 10 % of the mean of the two tests, and the mean of the entire 
series. The average deviation of the means of these 9 from the mean of 
the whole series was 2.44 % ; that of the other 91, 2.97 %. In only 4 of 
the 9 did this deviation exceed the probable error of 2.2 %. In the 80 % 
kafir series 46 of the 250 duplicates showed a difference of over 8 %. , The 
average deviation of the means of these 46 from the means of the whole 
series was 2.35 %, whereas in the other 204 cases it was 2.06 %. Only 
in 24 of the 46 cases did the deviation exceed 2 % (the prpbable error in 
tests of 200 seeds is 1.87 %). It is, therefore,' dear that in such a case 
wide variations between duplicate lots does not appredably reduce the ac¬ 
curacy of thfe results. 

By the rule of the Official Seed Analysts of North America re-tests must 
be made when the-variation between duplicates of 100 seeds exceeds 6,7, 
8, 9 and 10 % for a germination of ^ % or more, 80 to 90, 70 to 80, 60 to 
70, and 50 to 60 % r^pectively. The author's r€;^lts show this regulation 
to be of doubtful value, because the variation may be greater without 
destroying the value of the test, or it may be smaller and the exactitude 
of the result doubtful. 

Variations in purity tests. — These may be due to many factors 
since each of the three-chief components of the sample (pure seed, foreign 
seed, inert matter) may have a variable number of components for which 
it is difficult to find a value of accuracy for use in a large series of cases. 

The seed used did not show any unusual variations. In taking the 
samples a seed mixer and sampler such as adopted by the U. S. Department 
of Agriculture were used. Determinations were made of:— d) the pro¬ 
bable error in purity tests o£ flax (2 lots), alfalfa, and bromegrass; h) the 
value of the second decimal (as compared with only one decimal figure) 
in calculating the probable error ; c) the variation in the number of foreign 
seeds in a given species; i) variations due to personal selection. 

Conclusions and recommendations. — I. The probable error of 
a single germination test of 100 to 400 seeds for percentages of germination 
99> 97> 95» 90? 80 to 50 respectively varies as follows0,75, i.oo, 1.50, 
2.25,2.^ in samples of 100 seeds ; 0.50,0.70, i.oo, 1.50,2.00 for 200 seeds ; 
0.40, 0,55, 0.80, 1.20, 1.75, for 300 seeds; 0.35, 0.50, 0.70, 1.05, 1,50 for 
400 ^eds. The figures increase by about in the lower percentages of 
germination for Iveguminosae containing so-called hard " seeds. * This is 
for work in which the causes of variation are reduced to a minimum* No 

inn} 
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attempt was made in this study to determine the range of value when fac¬ 
tors other than those of mathematical probability enter to any extent. 
These values may be used for other experiments invohdng similar conditions, 
e. g. in counting 500 seeds to determine the percentage of mixture of two kind s. 

II . —In samples which do not contain mixtures of materials with a ten¬ 
dency to separate readily (such as sand, fine impurities, or coarse material) 
only a small amount of mixing seems necbssary. Such samples should 
receive a supplementary test of larger quantity to show the approximate 
amount of such materials. For example, these may be first separated 
by a sieve, and the percentage added to that obtained by a regular test 
from the remaining quantity. 

III. — The accuracy of purity tests depends on many factors. The 
quantities used ^should be carefully investigated to determine whether 
those in current use may be advantageously changed. The second deci¬ 
mal figure is of no value in most cases. If such accuracy is required the 
determination must be made with a suf&ciently large sample (e. g. for about 
8 oz. of wheat 30 gm. should be taken; for flax and small seeds, three 
times the usual quantity). 

♦ » IV. — Results of seed tests should be accompanied by an indication of 
their accuracy, i. e., by the value of the probable enor. In practical tests 
this should be doubled because there are about four chances in five that 
the correct result lies within the figure thus corrected. 

V. — The second decimal figure is not necessary for the calculation of 
the probable error in such tests, 

VI. — The amount of seed used for such tests (and therefore the degree 
of accuracy obtained) should be regulated by two factors — the degree of 
accuracy required for dependable results, and the amount of work it is pos¬ 
sible to handle. In germination tests it is advisable to use 200 seeds per 
test, the number being increased if desired. It is most important to know 
the probable error so that such adjustments may be made. 

VII. T- Duplicate tests appear to be of little value; one test of 200 
seeds will often require less space and time than two of 100 seeds. 

The author compares his results with those of Rode'walb (tJber die 
Fehler der Keimprflfungen, Landwirtschaftliche Versuchsstationen, VoL 
XXXVI, pp. 105-112,215-2.271899), with wMch, on the whole, they agree 
well. 

1103 - Date and Rate-of-Seeding Tests with Spring Grains under Irr^tion. — 

Atkinson, A.,in the University of Montana, A^ricultaral Experiment Station Bulletin 
No. 120, pp. 107-117 + 15 Tables. Bozeman, October, 1917. 

The experiments described were carried out at the Montana Experi¬ 
ment Station farm at Bozeman, in the Gallatin Valley in the south-cen¬ 
tral part of the State, at an altitude of 4 870 ft. The plots were acre 
in size. The tests were made with the principal varieties of cereals, sown 
in lines with a seed drill carefully calibrated to control the exact quantity 
of seed sown. The influence of diSerent dates and rates of sowing on the 
yields of grain and straw, the weight of grain per bushel, the length of the 
period from planting to ripening, the height of the crop, and the percentage 
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of the crop lodged at harvest time, were carefully observed. The tests 
were made during 8 years for spring wheat, oats, and barley, and during 
7 years for peas. The principal results obtained are given below : — 

Date op sowing. — The largest yield of grain was obtained with the 
earliest sowing. Yield from plants sown on April 15,22,29 and May 5, 
when compared with those from plants sown on May 13, 20, 27 and June 
4, showed an average increase* in favour of early sowing, of 44.6'% for 
spring wheat, 19.1 % for oats, 11.7 % for barley, and 10.6 % for peas. 
There were but slight differences in the quantity of straw produced accord¬ 
ing to the date of sowing. Since late planting gave smaller yields of grain, 
the number of pounds of straw for each pound of grain produced was 
greater for crops sown late than for those sown early. » 

Early sown grain was of better quality than late sown grain, as shown 
by a higher average weight per bushel The vegetative period of early 
sown grain was longer than that of late sown grain. This was doubtless 
due to the fact that the growth of plants sown late was arrested by autumn 
frosts and cool weather. 

There was no marked difference in the length of straw of the plants 
sown at different dates. This is in agreement with the essentially uniformf 
3rields of straw. lyodging of cereals depends more on the season than the 
date of sowing. 

Ra'te op seeding. — The highest 3?ield of spring wheat was obtained 
by sowing 14 pecks per acre. This was 2.6 bushels higher than the yield 
obtained with 8 pecks. Considering the higher price of grain in the spring, 
the most profitable yield was from 8 peck seeding. The best yields of oats 
were obtained with 10 to 12 pecks of seed per ac>e. Sowing 16 pecks per 
acre gave the best yields of barley. When other conditions, such as lodg¬ 
ing, were considered, the best yields were obtained with 8 to 10 pecks of 
seed. For peas, the most satisfactory results were obtained with 10 to 12 
pecks per acre. 

The yield of straw increased in proportion to the amount of seed used. 
The quality of the grain as shown by the weight per bnshel was slightly 
better for spring wheat, oats, and barley when larger quantities of seed 
were used. With peas the opposite was true. The larger the amount of 
seed used the shorter was the period from sowing to ripening. The amount 
of seed used should, therefore, be increased in proportion as the date of 
sowing is retarded in spring. 

There appears to be no relation between the length of straw and the 
amount of seed sown in the case of spring wheat, oats, and barley. For peas, 
the length of the straw increased as the quantity of seed used increased. 
The higher the rate of seeding the greater was the tendency of the crop 
to lo(%e. It must, be remembered that these data refer to irrigated crops 
at an ^titude of 4870 ft., 

*^04 Cultural Experiments with Several Varieties of Oats in South 

ani tJentral Sweien. — Akermaisin, a., in Svsnges UUMeforenings Tidshnft^ Year 
xxvn, 6, p^.'a6i-27^8; Year XXVIIX, Pt. 1, pp, 26-25. milmO, 1918. 

Dtmng the last 20|years the Svalbf station, aided by the various bran- 
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ches distributed throughout the different physiograpbical districts of 
Sweden, has created and tested several new and valuable varieties of 
oats which have replaced, or are replacing, the old native varieties which 
they 'exceed in quantity and quality of yield. As is known, the yield of a 
given variety varies from year to year according to the different weather 
conditions. To determine the climate of a given locality it is necessary to 
make a series of observations over several years, and to determine the 
productivity of a g^en variety with respect to the climate it is also ne¬ 
cessary to make comparative cultural tests for a more or less long period. 

Among the oats produced at Svalof are the varieties Kron, Seger, Guid- 
regn, Stormogul, Kloct I, II, and III, selected Dala, and ethers. Compara¬ 
tive cultural experiments made on several farms in south and central 
Sweden have made possible good approximate determinations of the cha¬ 
racters of these varieties with respect to the special climatic and agri¬ 
cultural conditions of the different provinces, thus enabling a geographical 
distribution to be made on a rational and reliable basis. The comparative 
cultural tests may be divided into four parts:— 

1) Tests at Svalof, from 1900 to 1917. 

2) Tests in the provinces of soutliem Sweden (white oats district) 
from 1908 to 1917. 

3) Tests in Varmland, from X908 to 1916. 

4) Tests of varying length in the provinces of central Sweden (black 
(?ats district), 

L SvAXOF (1900-1917). — Beginning with the Kron variety, which oc¬ 
cupies the first place, the other varieties come in the following order of 
meritGule Nasgdrd,* Banner, Strubes Schlanstedter, Tystofte Stjern, 

• Seger, Guldregn, Klock III, common Probsteier, beardless Piobsteier, Stor¬ 
mogul, I/igowo, and Klock II. An examination of the weather condi¬ 
tions shows the well-marked positive action of rain during the vegetative 
period# from May i to August 15 in years when the total rainfall during this 
period is 200 mm. or more, especially if the rain is not only abundant, but 
also well distributed. When, however, this total is below 150 mm., as in 
1914 (127 mm.) and 1917 (88 mm.), the 3rield in grain is Vs more be¬ 
low the average. All the varieties are not equally sensitive to weather 
conditions, with the exception of those generally known to be favourable 
or unfavourable. Thus, in dry years, the Ouldregn variety, which is very 
resistant, gives better results than Seger oats and, under the same condi¬ 
tions, the black oats Klock and Stormogul can compete with, and even ex¬ 
cel, the best, white oats. In 1917, for example, the first place was held by 
Stormogul with 28 V4 cwt. per acre, followed by the varieties Guldregn, 
Gul Nasgird, common Probsteier, Klock III, Seger, Kron, and Klock II. 
The choice of any variety must depend on the most unfavourable wea¬ 
ther factor of the district in which it is to be grown. 

II. SoxJtH SwBDBN (1908-1917). — Of the white oats, the Seger variety 
holds first place in the provinces of Malmohus 1(25,97 cwt. per acre), Kris- 
tianstad {23,29 cwt.), Sodra Kolnmr {22.17 Skaraborg {21.9S 

cwt.), but in this last province Stormogul black oats surpass all white oats. 

|Hf4h 
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The Kxon variety does best in the provinces of Halland (23.62 cwt.) and 
Alfsborg (24.38 cwt.), whereas the Guldregn variety gives better results 
than Seger in one case only, in the province of Kronoberg (19.42 cwt.), 
where the unfavourable climatic conditions emphasise the properties of 
earliness and drought resistance peculiar to Guldregn. 

III. Varmeand. — Although included in the white oats district, this 
region must be considered separately. Two conditions deserve attention:— 
i) the late spring which makes it necessary to sow 8 dlys later than in the 
Uppland ; 2) the drought of June, especially in the southern parts and in 
the Dalsand (northern part). Thus, at Karlstad, the June rainfall does 
not exceed 46.5 mm., whereas at Nora it is 65.1 mm., at Falun 55.8 mm., 
at Orebro 55.4 mm., at Skara 51.1 mm. and at Vanersborg 57.9 mm. This 
shows the necessity of drought resistant and very early types. Among the 
white oats the Guldregn variety holds first place (15.71 cwt.) excelling both 
the Ssger (15.07 cwt.) and Dala {14.77 cwt.) varieties, but it is decidedly 
inferior to‘the Stormogul (17.25 cwt.) and Klock II (16.26 cwt.) black oats. 

rV. Centrai, Sweden (1909-1916). — The black oats district includes 
the province of Ostergotland and parts of those of Sm&land and Narike, 
as well as the provinces on both sides of Malaren (Sodermanland and Uppland). 

Ostergotland, •— The Klock III variety, obtained by Niesson by cross¬ 
ing Klock II with Stormogul, gave results (21.08 cwt.) so much supeiior 
to those obtained with the parent plants that it could safely be grown in 
the place of Klock II (18.71 cwt.). • 

Stormogul leads for yield in straw (42,11 cwt.), and by completely up¬ 
rooting all Berberis it was possible to eliminate Fuccinia graminis, so 
injurious to Stormogul which, in yield can compete with Klock III. The 
Fyris variety gave results superior^ to the parent variety Roslag. 

Malaren prdvinces. —- Of all the varieties examined Stormogul gave 
the best results, both in heavy clay soils and in light sandy soils. Only 
in the northern parts of this district was it necessary, on account of its late 
ripening, to limit Stormogul to the fertile soil zone so as to favour rapid 
growth of the plant, ‘ 

Klock III shows very good promise although there are not sufficient 
data available to establish with precision the district to which it is best suited. 

On the whole the Tytis variety has given less satisfactory results than 
Klock, butin some very clayey parts of Malaren and large tracts of Uppland 
this variety is to be preferred to all the other black oats on account of 
its earliness. From a point of view of quality of grain and tillering Fyris 
should prove of excellent use in selection and hybridisation experiments in 
the "clay soils of central Sweden. 

1105 the « Kyko** Oat iAvena sativa var. obiusata} from Cyprus, — See 

No. 1075 of this Review, 

iio 6 -- 13 ie Control of Weeds in Ricefields by Rolling. — Xarchetxi, a., in v Giomak di 

JRisicoltum (O/0no Mensile dell» R, Stations SpeHmenkiU di RisicoUuta $ delle CoUivazhni 
VereeUi)^y^B.v VIII,4,pp. 54-58 -j- 2 Figs. VerceUi, April30, *918. 

Although most farmers no longer use rolling as a means for keeping 
down, weeds in ricefields and the author thinks they were wrong in 
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abandoning the practice — many well-known practical men still use it on 
a large scale and repeat it each year with increasing success. 

Rolling is specially successful in first-year ricefields and in these with 
numerous sedges; it should be abandoned for grasses. The ’corrugated 
roller (with wooden laths or iron bars i % in. sq.) should be used. The 
best time for i oiling is when the sedges have grown as tall as the rice ; 
during rolling sufficient water should be maintained in the licefield so 
as to prevent the roller burying the rice plants in the soil so that they 
cannot grow up again. The trampling of the plants by tbe team and the 
difficulty of turning are two disadvantages that should be avoided or di¬ 
minished. To this end, the suggestion has been made to make rollers with 
2 or 3 sections with a total length of lo to 13 ft. so that the land between 
two irrigation ditches could be rolled in 2 turns — going and coming ; but 
this roller requires 2 horses instead of one and the trampling would be great. 

The author suggests the use of a roller with 2.sections loose on an iron axle 
equal to the width of the land, so that the sections could be spaced ? s required 
on the axle. The swingle-tree for i horse is attached to themidcdeof theaxle. 

With a land twice the width of the roller, the 2 sections^are moved to¬ 
wards the centre of the axle as shown at A in the figure, and the horse {2 
horses may be used) walks in the ditch CD, thus rolling on both sides of 
the ditch. When at D, the apparatus is turned, the horse passing in 
the ditch EF, as shown at and so on for the other trenches. When 
the first rolling is finished, the* 2 sections aie moved to the position D, 
and the operation is finished without ever trampling the young plant*., 
save on the headlands. Tbe headlands would be rolled last of all, so as to 
flatten out the hoof marks. 


The use of a roller with 2 sections loose on the axk in a rice field- 
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1107 - « HuMsy” Rice, an Indochinese Variety of Good Quality, Especially Suited for 
Western Cochin-China. — See No. io6S of this Revzew. • 

iBRE CROPS I loS - The Production, Preparation and Uses of Raffia. — Sec No, 1075 of thsi Review. 

1109 - Tests with Varietiesof Cottonin Cyprus.—See No. io75ofthistoA’iec 

mo “ Sunflower Pith, the Wood and Bark of the Baohob for jJse in Paper-Making. — 

See No. 1075 of Review. 
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I III - Olive Growing in Australia.— Queensland AgncuUural Jownalf Vol. 9, No. i, pp, 
18-30 -f I Fig. Brisbane, January, 1918, 

Before the war olive trees had never been grown on a commercial scale 
in Australia. As present supply difficulties on the European markets have 
stopped the importation of olive oil to Australia, the growing of olives is 
attracting much attention there. 

South Australia may be said to be the only State producing olives. 
The total area of the olive orchards there only amounts to 1000 acres with 
an annual production of oil of about 15 000 gallons. The variety of condi¬ 
tions under which olive trees do well makes it certain that more extensive 
cultivation of them would succeed. Prof. PERkiNS helieyes that the olive 
orchards could be extended to 15 000 or 20 000 acres, especially in districts 
with a light rainfall where the soil contains sufficient lime. The soil and 
climate of Queensland are just as well suited to olive growing as those of 
South iiustralia. 

Mr. Btjrino, who has grown olives fbr many years, believes that the 
labour difficulties which olive growing on a commercial scale would encoun¬ 
ter make it necessary to restrict the cultivation of this fruit to small or¬ 
chards but that this should he general. In other wnrds, he recommends all 
those who have orchards ,to reserve one plot for olives. He gives the Ver- 
dale variety preference over all others because, though its oil content is 
not very high in proportion to the weight of its fruit, it is the most resist¬ 
ant variety, thriving on the coast as well as inland, at sea level as well 
as at altitudes of 4 000 to 5 000 ft., and resisting very low tempeiatures. 

It is usually assumed that olive trees do not come into bearing for 
several years. The use of fertiliser and good irrigation will, however, reduce 
this period and make it possible to obtain a crop four years after plant¬ 
ing out. 


m2 - Oil-yielding Seeds of British India. — See No. 1075 of this Review. 

1113 - Oil-yielding Seeds of South and West Africa. — See No. 1075 of this Review. 

1114 - The extraction of Berherine from ‘^Michai” {Barberis Darwinii) and 
"Calafate** {B, bitsifolia)) in the Aigentine. — richert, F.,in Remta m Centro 
Estudiantes de Agronomia ,y Veierinaria de ia Univenidad de Buenos Aires, Year XI, 
Nos. 92-93, pp. 11-13. Buenos Aires, January-May, 1978. 

**Michai^' and '^calafate ** grow largely in the Patagonian Cordille¬ 
ras. By extracting the powdered roots with hot water are obtained, large 
(pantities of berberlne, a yellow colouring substance which fast dies ani¬ 
mal fibres without previous treatment with mordants. Jhs^ natives use 
these aqueous extracts for dying mats, etc. 
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Ab esperimeotal stud> made at the “ Instituto quimico de IcvestJga- 
ciones agiopeciianas ” showed the dty powder of ^'michai ” root to give 8.9% 
of cryo’^ailised berberice after extraction with hot alcohol, precipitation 
with ether and evaporation of the precipitate. The treatment,of '‘cala- 
fate roots is not so simple because the berberine in them is accompanied 
by other crystallisable compounds which are extracted simultaneously. In 
this case it is necessary to acidify the alcohol extract with dilute nitric 
acid. By these means 3.5 to 4 % of crystallisable berberine nitrate is ob' 
tained. 

1115 - The Cake from Strephonema sp. as Tanning Material — See ko. 1075 of 
this Review. 

1116 - Experiments with Hevea in the Dutch East-Indies. — i. arens, p. e. {Proef- 

station JVIalang), Eenige aan rte praktijk outleende cijfers omtrent den involved van het uit 
Qunnen op de prcSductie van Heventninen. Afchief voor de RubberculHiur in Nederlandsck- 
Indiit Vol. I, No. 4, pp. 23^-240. Batavia, 1917. — II. Bishop, 0 . F., Grantsam, J. 
and Knapp, M. B. (Tdchuical Department, Holland American Rubber Company), Probable 
Errorin Field Experimentation with Hevea. JUd., No. 5, pp. 335-362. 

I. — In the first paper figures are given as to the efiect of thinning out 
Hevea fields on the rubber-yield per acre. 

In the first case, in three fields planted 12’ X 24’ one,alternate row 
was taken away in the course of one month thus bringing the distance to 
24' X 24'. Though half the trees were removed the yield of these fields did 
not show any decreak. The average production per field and per tapping- 
day during the three months preceding thinning out had been 4.28 lb. and 
that during the three months following thinning out 4.12 lb., whilst the 
figures for the three corilrol-fields f<ir the same periods were 3.33 lb. and 
3.17 lb. The decrease in yield is the same in both cases and is not due to 
thinning out. 

In the second case, one field 12' X 12' was thinned out to a distance 
of 24' X 24'. The trees which had to be taken out were pollarded and the 
stems tapped for one month. During this time the permanent trees w^ere 
rested. After one month all the pollarded trees were uprooted and tapping 
was resumed on the permanent trees. The averse yield during the two 
months before thinning out was 2.95 and that during the two months fol¬ 
lowing thinning out 2.71 lb. per tapping day. The same figures for the 
control-field were 2.89 and 2.61 lb. In this case also no decrease in yield, 
due to thinning out, took place, notwithstanding the fact that 3/4 of the 
trees had been removed. 

IL — In field experimentation with rubber great care must be taken 
in intetpreting results because of the variations that occur in the yield of 
equal sized plots of rubber even when similaxly treated. 

Previous papers are quoted (l), in which it is shown that normal va- 

‘ (i) Coombs & Grantham, Field Experiments and the Interpretation of their Results, 
Afificuliural BiUletin of the Fedefuied Maleiy States, April, 1916; Wood & Stratton, TIkj 
Interpretation of Experimental Results, Journal of AgrkuUmal Scienct, UX, 4^ 1909; , 
FETCH, The Art of Rubber Experiment, Tropical A^icuUurM, February, 2915. (Erf.) ' 
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nations in 3delds of experimental plots can be allowed for by the use of a 
single numerical quantity called the '' probable error The smaller 
the probable error the greater the degree of precision with which results 
can be interpreted. Increasing the size of experimental plots beyond 
a certain limit does not decrease the probable error. Further reduction 
gan only be obtained by duplication of plots. To establish a probable 
error, records of yields from a large number of similarly treated plots over 
a period of at least one year are required. A probable error jnay also be 
established from records of a large number of groups of plots, provided that 
the plots comprising each group have been similarly treated. The mini¬ 
mum size of plot is ascertained by calculating a series of probable errors for 
plots of various sizes. The peculiarities of the rubber crop may introduce 
certain inaccuracies if a probable error is to be applied generally. It can 
only be settled by experimentation whether such inaccuracies are of suflS- 
cient magnitude to render inadmissible the application of a standard pro¬ 
bable error for rubber. 

In the absence of a standard probable error, the probable error for a 
particular experiment can be worked out where duplications exist. Wood 
and STRA.XXOK have found that the probable error for annual agricultural 
crops may be taken as 5 %. It may be inferred, from the experiments 
discussed in the paper, that a probable error for rubber will not be greater 
than 7,5 % in carefully selected plots each containing at least 100 trees, 
but more information is required before generalisations can be made. The 
same authors found also Vso acre to be the minimum size of plot for annual 
agricultural crops. Ko definite evidence is available regarding the mini¬ 
mum siz;e of plot for rubber, but it will certainly be much larger. It may 
even prove to be several acres. 

Actual records are given showing the variations which may naturally 
occur among even the most carefully chosen experimental plots and the 
danger which mgy arise in attempting to interpret the results of an experi¬ 
ment, although prelinrinary records are available, unless a probable error 
is applied. 

An example is given of the application of the probable error method 
to a ‘series of 26 tapping experiments which were carried out in triplicate. 
They were not planned with the idea of applying the probable error method, 
and present some difficulties; but a good illustration is afforded of how 
the method can be applied to previous work where duplications exist. 

tii7 - Investigations into Different Methods of Tapping and their Influence on the 
Yield of the Rubber Plants, in Sumatra. — Rutgers, a. a. e., in Mededeeiingen mn 

het Algemem Froefsiation der A. V. R. O. S., Riibberserie No. 10, pp. 19-33 + 5 '^^ables 
-i-2 Rigs, Batavia, X91S. 

The experiments described were carried out in the Dutch Indies to 
detertnine the most economical method of tapping. Two factors have to 
be taken into consideration — the destruction of the bark and the healing. 
It has not yet been found possible to counterbalance these two factors. 
The healing is always unsatisfactory. During several years the author 
measmed the cortical thicknesses in different plantations and found the 

{titMtn 
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thickness of the healed baik to be always from i to 2 mm. less than that 
of the onginal bark, that of a bark scarred twice i to 2 mm. less than that 
of bark scarred once, and so on. For this reason attempts are being made 
to make smaller and fewer incisions whilst still keeping the yield constant. 

Results. — i) An eight and a nine year old plantation which had 
been subjected to two incisions on a third section, were subjected to one 
incision on a third.. The productions on one of the^plantations remained 
normal, but on the other it first dropped 25 % and, six months later, rose 
to normal agaJin. This 25 % decrease agrees with that found by other work¬ 
ers (Spring). It may, therefore, be concluded that- the one incision system 
is superior to the two incisions system since a 50'% decrease in the bark 
consumed only causes a 25 % decrease in the rubber obtained. 

2) The second experiment compared the system of two oblique inci¬ 
sions on a quarter section at the left of a stmigU central channel with that 
of two oblique incisions on a quarter section communicating in such a way 
as to give the central channel a hwhen appearance. The results showed 
the second method to give a yield exceeding the first by 12 %. 

3) A comparison of the results obtahSed with the different systems of 
tapping showed the yields obtained from i cut on a quarter section, i cut 
on a third section and 2 cuts on a quarter section, to be in the following - 
ratios —100:105:121. 

4) The last experiment was made to compare the effects of daily 
tapping with those of tapping every other day (with the same system of 
incision). Tapping every other day gave a yield 30 % below that obtained 
wi h daily tapping, but. gave an economy in bark of 38 %. 

These results are certain to increase the tendency to reduce th^ cuts, 
and the author believes that, within two years, in the eastern coastal dis- 
slricts of Sumatra nearly all the plantations will have adopted the system 
of cuts on a third or on a quarter section. 

1118 - EssentialOilsfromCyprus, —SeeNo.io75ofthisR^’t/«tti;. 

1119 - Plants SuitaWefortheExtraetionof TfaymoL—seeNo.iorsof this Rmeu\ 

1120 - Tobacco Growing in Cyprus. — See No. 1075 of this Rmew, 

1121 - Hyoscystmus muiieus^ the Mountain Hemp” of Egypt, the Sudan and 
India as a Source of Atropine.—See No. 1075 of this Review. 

1122 - Squills {Urginea Scilla) and Liquorice (G/jrcjrrA/za glabra) in Cyprus. 

^ See No. 1075 of this Review. 

1123 - Leticaeua glauca* — Department of AmmlUtre, Ceylon, Leaflet, No. 7, 4 pp. 
Colomlw, January 6,1918. —Tftf; Planter’s Chronicle, Vol. XIII, No. ii, po. 201-203. 
Bangalore, March 16,1918. 

This, plant is a small leguminous tree, native of Tropical America, at 
present growing wild all over the Nilgixis and other hills of South India and 
acclimatised in many parts of the low country of Ceylon, In Coorg it has 
been used successfully as a shade tree for young coffee. 

It is common in Java, up to 4 000 fe€t and is used as shade for coffee, 
and for fuel; it is abundant throughout the whole of the low country of MaU; 
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ritius. Reunion, and many parts of Madagascar, being used for fuel and 
fodder* In tbe Philippines also it appears to have spread within recent 
years and is reported as being used there for planting in wild grass lands 
and as light shade for forest plantations. 

Leumena ^lauca has been used for some years on the Experiment Sta¬ 
tion, Peradeniya, as a green manure for rubber, and has been regularly 
cut 4 to 5 times a year with the object of adding humus to the soil. The 
average quantity of green material per acre per year has been found to be : 
trst year after planting 29 000 lb., second year 77 000 lb. (5 cuttings), and 
fihird year 91 900 lb. (6 cuttings). Under these conditions it is kept at 
an average height of 2 ft. 

In Java it is likewise used as a green manure plant. It is commonly 
emplo3^ed in young coffee and rubber plantations up to 3 500 feet, and has 
been experimented with in tea. It is lopped every 3 to 5 months and 
gives a fair quantity of green mulch per acre. As a green manure iii young 
rubber it was found to be sometimes rather difficult to establish, but where 
a good cover has been obtained it has stood frequent cutting well, and does 
not appear to suffer from spells of dry weather. It is used in Java as a 
light shade for Rohusta coffee and is being similarly employed at the Pera¬ 
deniya Experiment Station. It seems to be well suited for this crop. These 
shade trees are allowed to grow to about xo feet in height, and they are 
lopped twice a year, the loppings being mulched around the coffee trees. 

In Mauritius, where the plant grows wild over extensive areas of land 
it is coppiced regularly every year or every alternate year for fuel. 

Cattle are very fond of the leaves of Lmcamn %lmoa, and in some 
places herds of goats are housed and fed solely upon leaves of this plant 
with the object of producing manure. The leaves are rich in nitrogen and 
potash salts, as the following analysis shows: —ash, 9.26; nitrogen, 2.52 ; 
potash, 2.38 ; phosphoric acid, 0.45 per cent. The seeds are also a valu¬ 
able food, rich in nitrogen, and may be fed to cattle, sheep, or goats. It 
should, however, not be fed to horses, as it causes an irritation of the skin, 
with subsequent loss of hair from the mane and tail, and sometimes coat. 
Analysis of the seed the following average results: — 



Ceylon 

Mauritius 


By agricultiiral 
Chemist 

ByP. Boname 


Per cent 

Per cent. 

Water. 

... 4.50 

9.59 

Ash..*. 

• . • 4.55 

3.69 

Woody fibre . ♦ ....... 

... 14.50 

14.00 

Fats... 

» . . . 6.40 

4.84 

Non-txitroge&otis matter . . . 

. . . . 40.11 

3B.24 

Nitrogenous matter...... 

> . . . 29.94 

29.64 

Nitrogen.. . .. 

- * - - 4.79 

4.?4 


, The outer coat of the seed is very tough, and forms 50 per cent of its 
weight, laboratory tests were made by BONAMn in Mauritius in 1897, 
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when he separated the seed from the seed coat and then analysed them. 
The results were as follows 


Water. 

Ash . 

Woody fibre. 

Non-nit&genous matter 
Nitrogenous matter. , 


On account of this hard seed coat, it is usual in practice either to 
boil the seed until the seed coats burst or to crush the seed dry in an or¬ 
dinary seed crusher. The latter practice is generally recognised in Mau¬ 
ritius as b^^ing the more satisfactory, and is in agreement with the general 
practice of feeding cattle with dry food rather than with mashes or slops. 

In the Philippines it is recorded that Leuoaem glmca has been success¬ 
fully used by forest officers against illuk {Imperata arundinacea) for it is 
quick growing and eventually shades the illuk sufficiently to kill it out 
efiectii^ely. It is also used to provide shelter for seedlings in forest planta¬ 
tions, The young forest trees are afiorded a light shade by Leuoaena 
glauca, and when they have attained a fair size it is cut out and used as 
fuel. Actual figures are available from the Philippines as to the quantities 
of fuel yielded by this tree. Experimaital plots have yielded average 
returns of lo cords (nearly 50 cubic yards) of fuel per acre per year. The 
wood has a high calorific value, and it is considered to be a high class fuel 
wood. It has a straight grain, and splits easily (i). 

In Java it is reported that plantations of this plant are being made for 
^rfuei purposes. 

Leuomm glmca is also known as a soil renovator. It is the general 
experience in all countries that soil under this plant subsequently taken 
into cultivation is of good fertility, and there are instances of poor land 
being improved by being allowed to remain for some years under it. 

1124 - Chemical Composition of the Loganbeny (Rubus Idaeas Loganii% 

— Daughters, M. R. (Assistant Professor oiOrganic*Chemistry), in 

College Experiment Station Bulletin, No. 151,10 pp. 5 Tables + Bibliography of 36 

PubUcaticns. Corvallis, Oregon, 1918. 

After describing shortly the growing economical importance of the lo¬ 
ganberry {2) in the United States, the author gives the results of several ana¬ 
lyses of the fruit, juice and pulp. The percentages obtained for the fresh 
feuit were: Total dry matter 20.74 ; moisture 79.26; anhydrous citric 
acid 1.52 ; invert sugar 7.15; protein ^ x 6.25) 4.55; fat 6.13; crude fibre 
1.38; ash 0.57. 

(1) From the roasted and crushed seeds is made a good coffee substitute {Mevue agfkok 
deVIle de l&,RHnion, series X, Year V, No, 12, pp. 344-346. Saint-Denis, December, 1917)* (M) 

(2) See R., Nov. 1910, p. 79 - 


Meal from inner 
part of seed. 

Husk. 

Per cent. 

Per'cent. 

11 . 4 ^! 

12.58 

4.7? 

3-i2 

7.80 

13.90 

3/.09 

55 03 

31.87 

11.S7 

100.00 
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The principle acid of tbe fruit is, therefore, citric acid; there are traces 
of tartaric acid but malic acid is absent. The pulp which remains after 
the juice has been extracted may be put to various uses. It may be made 
into jam or gives an excellent jelly (it is very rich in pectin). 

Its use as a food for animals has also been considered, but in this case 
it would be necessary to neutralise its marked acidity by a suitable addition 
of sodium carbonate. This pulp may also be used as a fertiliser for, not 
only does it enrich the soil in organic matter, but also supplies it with a 
relatively large quantity of mineral matter (phosphorus sulphur 

0 - 47 %. Amspr). Finally when dried, crushed and extracted with petroleum 
ether, the pulp gives a drying oil the physical and chemical properties of 
which closely resemble those of linseed oil. 

1X25 *- A Contribution to the Chemical Composition of Pineapple and the Materials 
Necessary to its Cultivation. — Gon^lves de Sousa, j. v.,in Revista Agfonmica, 
Year XIII, Ser. 2, Nos. 1-4, pp. 26-31 -j- 9 Tables. Lisbon, 1918. 

This paper gives the results of analyses of — «) several samples of pine¬ 
apple fruits and plants; b) two samples of mould in which the frUit bad been 
grown; c) difierenfc materials used for forming the cultural layer (*' mata 
verde, leiva virgem 'b “ mate fermentado, leiva fermentadawhich con¬ 
tains Callma mlmis Salisb., Erica azoHca Hochst., Myrsine ajricam 
I^., etc. 

Analysis ob thb whobB bkoit : •— Moisture 86.78 %; fat o.ii %; 
protein 0,8 % ; fibre 0.62 %; ash 0.44 %; ternary extract 11.22 %. A de«^ 
tailed analysis of the ash showed the potassium content to be 0.196 %, a 
content superior to that of the other minerals. • 

Anabysis of thb matbriabs used for cubtivation (layer, mould', etc.) 
These results confirm those obtained by the analysis of the fruit and the 
plant, i, e,y that this plant requires above all large quantities of potassium 
and nitrogen in the form of nitrogenous organic matter. 

Assigning to each fruit an average weight of 2 kg. (4.4 lb.) and a weight 
of 2 kg. to eabh plant as well, the amount of food extracted from the soil 
by each thousand plants was; nitrogen 8.1 kg.; phosphoric acid 0.84 kg., 
potassium 17.50 kg., lime 2.68 kg. 

* 

LIVE STOCK AND BBEEDING. 

HyoiESK iig6 - ImmunitF Studies on Anthrax Serum(i). TransIormationoIEseudoglobulin 
into Globulin. — I. Eichhorn, a., Bbrg, W. N. and E^ee, R. a. (Patholi^ical 
Division, Bnreati of Animal Industry, U. S. Dept, of Agr.), in Tht Journal of Agri 
euUuml Research, Vol. VIlIjsNo. 2, pp. 37-56 -i- 6 Tables 1 Fig. 4 -Bibliography of ii 
Publications. 'Washington, D. C., January 8, 1917.--IB Bero, W. N., XHd„ No. 12, 
pp. 449-456,-SSarch 19, 1917. 

I. — The immunity conferred by anthrax Serum is of short duration, 
lasting only a few weeks. To produce a more lasting immunity SOBBKN- 

(S) See al <50 R. May 1918, No. 543. {£<!.) 
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HEIM recommended a simultaneous treatment with serum and vaccine. 
Eichhorn obtained good results from the use of serum and spore vaccine 
and found the method to possess advantages over the Pasteur method. 
Numerous experiments undertaken demonstrated the value of anthrax 
serum as a curative agent and as a prophylactic when employed simulta- 
neously with anthrax spore vaccine. 

Recalling the work on the separation of diphtheria antitoxin by frac¬ 
tioning the serum .throirgh the use of ammonium sulphate, the writers 
applied this method to anthrax serum and succeeded in producing the 
antibodies in a concentrated form. Chemical analyses of the serum and 
globuiiin preparations were made, and the changes in serum proteins during 
the course of hyperimmunisation of animals against anthrax W’ere studied 
with tl;ie following results: — 

Anthrax serum was fractioned by the methods used in the prepara¬ 
tion of diphtheria antitoxin. The anthrax antibodies were -associated 
with the pseudoglobulin fraction. 

The globulin preparations contained the aniibodies in a concentrated 
form. This was shown in numerous tests on laboratory animals. The 
preparations were also potent in tests on larger animals,that is, cattle, horses, 
etc. When administered to human beings infected with anthrax, the 
globulin preparations were found to have great therapeutic value. However, 
no data have yet been obtained which permit accurate measurement 
of the potency of either the serum or the globulin obtained therefrom. ^ 

The methods of analysis of serum and similar preparations of glo¬ 
bulin have been improved by the use of the centiifuge instead of filtration 
as a means of separating globulin precipitates from their jffiltrates. The 
precipitates are obtained in compact form with a minimal amount of ab¬ 
sorbed supernatant fluid. There is no need for repiecipitation. ^ 

The change^ in the amounts of the serum proteins in a muleundergomg 
immunisation to anthrax were similar to those usually noted in the serum 
of animals being immunised to diphtheria, tetanus and rinderpest, that is, 
there was a pronounced rise in the.content of total coagulable protein 
and.total globulin. 

Favourable results follow the use of anthrax serum or globulin pre¬ 
parations in the treatment of anthrax in man or animals. The globulin 
preparation is probably superior to the serum in the treatment of the di¬ 
sease in’man, since the dose is smaller, and may be safely given intrave¬ 
nously, and the danger of anaphylaxis is minimised. 

The work on the standardisation of anthrax serum by complement 
fixation, while still in an experimental stage and incomplete* points to 
the possibility of a more accurate means of standardisation through its 
employment. 

II — In several publications Banzhae states that when diphteria sefrim 
is heated as it is in the preparation of antitoxin, part of the pseudoglobulin 
is transformed into globulin. This transformation has both a practice 
and a theoretical interest. It facilitates the concentration of the anti" 
toxin present in the serum by removing protein without removing any 
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of the antitoxin, so that the final product contains all the antitoxin asso¬ 
ciated with much less protein. This is desirable because certain of the 
serum proteins have very little therapeutic value. On the theoretical 
side, the fact that pseudoglobulin can be transformed into euglobulin 
without affecting the total number of antitoxic units is almost conclusive 
proof that the antitoxin is a substance separate from pseudoglobulin. That 
this transformation may take place in some serums, but not in. all, is in¬ 
dicated by the experiments which the author describes in the paper under 
re\dew. The writer has applied the heat treatment to the anthrax serum, 
with the following results 

The transformation of pseudoglobulin into euglobulin was observed 
in four serums that had been heated for 3Q minutes at 6o^ C. in the presence 
of 30 per cent saturation ammonium sulphate. In some install ces the 
amounts transformed were considerable, although in one of the serums 
the amount was so small as to indicate that the transformation does not 
take place in all serums. 

The methods of anal3^sis were improved by the use of the centrifuge 
as a means of separating globulin precipitates from their filtrates. The 
precipitations in the analyses were made at the same dilutions as in the 
precipitations of globulin for therapeutic use. 

1127- On the Possibility oithe Post Mortem Generalisation of the Vims of Rabies.— 

Eemlinobr, P., in Cofnptes Rendus d^la SocWideBiolo^e, Vol. lyXXXI, No. ii, pp. 564-' 

566. Paris, Jtme, 1918. 

Objection has often been made to those authors who have recorded 
the presence of the virus of rabies in various organs that their post mortem 
researches should be accepted with caution, since the virus might become 
generalised after death, either by a sort of multiplication or by a kind 
of, diffusion somewhat similar to that of a dissolving chemical substance. 
Thus, after finding that the virus diffuses in vitro (in -jbhysiological salt 
solution, in I/Ocke’s solution, etc.), the author attempted to ascertain whe¬ 
ther an analogous phenomenon could take place in vivo. He thus attempt¬ 
ed to find an answer to the following questions: — 

1) Cmi the virus of rabies be found, owing to the on-set of pntrefmtion, 
in m organ (testicles, seminal vesicles, ovaries) (x) whore %t can be found 
neiiJier during life, nor durir.g the first hours after death 

Experiment gives a negative answer to that question. 

2) Given an organ {suprarenal capsules, spleen) where the preserce 
of the virus is inconstant, does the fre^juency with which it is found vary decord-- 
ing to whether the organ was removed before or after the deadh of the animal? 

The reply provided by the researches is again negative, or at least it 
may be said that, according to the two cases, there is very little difference 
as regards the frequency with which thf^ virus is found. 

The author concludes that the post mortem generalisation of the virus 
of rabies is very rare and inconstant; that, in consequence, researches un¬ 
dertaken without taking such an eventual generalisation into account 

(x) See R., August, 191S, No. S7S. [Ed.) 
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would not be burdened with an appreciable source of error. The diffusion 
of the virus in vivo is less frequent than that taking place in vitro. The 
^uthor suggests, as the simplest explanation of this fact, that a liquid lends 
itself better than a solid to diffusion which taken as a whole is fairl3^ 
close lO * dissolution 

1 128 -Efficacy of Some AnthelmmthiCS.--HALL,M. C. and foster, W. D. (Zoological Divi¬ 
sion, Bureau of Animal Industry, IT. S. Dept, of Agriculture), in the Journal of Agricultural 
Research, Vol.XII, No. 7, pp. 397-447 -h Bibliography ot 30 Publications. Washington, 
D. C., February 18, 1918. 

Although the use of anthelminthic treatment is an *old practice, the 
efficacy of the various substances employed as anthelminthics is not well 
known. The available information is based largely on clinical observations 
or on faecal examinations for worms passed and for eggs persisting in the 
faeces, which method is somewhat inexact. A more satisfactory one is to- 
treat the animals, collect all the faeces passed for a number of days, and 
recover from them all worms present, and then to kill the animals and col¬ 
lect all worms remaining. This was the method employed by the authors. 
Their plan was to test as many drugs as possible having a known or al¬ 
leged anthelminthic value, abandoning those which gave no results, and 
making further experiments with the more promising ones. The results 
are summarised in 5 tables, and, making due allowance for the paucity of 
data in regard to certain dfugs, the writers consider that the following may 
be reasonably advanced as the result of their investigations. 

Simple purgatives, calomel and castor oil^ may have some slight val¬ 
ue as anthelminthics, but it is hardly sufficient to justify their use for this 
purpose. Ascarids {Belascaris mar^inaia) in dogs are sometimes removed 
by castor oil given as a preliminary purge, and this fact may prove of be¬ 
nefit in veterinary practice as a diagnostic measure when the more accur¬ 
ate method of microscopic faecal examination cannot be carried out. 
However, castor oil failed to remove ascarids more frequently than it suc¬ 
ceeded, and in no case were all the ascarids removed from anyone animal. 
As many of the experiments on dogs were preceded by a dose of castor oil, 
the writers have fairly extensive data on this subject. 

The most reliable vermifuge for ascarids, whether in dogs or swine 
>(A$caris suum), is oil of chenopodium. This drug, which was tested on 
34 dogs in 6 experiments, showed an efficacy for the entire series of 97 per 
cent. It rarely fails to remove all the ascarids present in a dog if given at 
the rate of 0.2 mil (milliliter) per kilo, preceded by a dose of castor oil and 
the animal starved for 24 hours befdre treatment. 

The chenopodium treatment is also very efficacious for' ascarids in 
swine, and when properly administered may be expected to remove most, 
if not all, of the worms present. It would seem, however, that neither 
cbenopodittm nor any other drug tested will give satisfactory results if 
mixed with the daily ration and the animals allowed to dose themselves ; 
it is best given to each pig individually in suitable dosage, preceded by 
a fast. 

Oil of chenopodium appeared to be efiective for stomach worms in sheeir 
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{Bunostomum trigonocephalum) althotigli the data on this subject are not 
sufELcient to warrant its recommendation. It is also of some efficacy for 
hookworms in sheep and in dogs [Aficylostoiftd cdninuw) though in the lat¬ 
ter case chloroform was found more reliable. ^ 

Other remedies which seem to have more or less merit as aiithelminthics 
against ascarids are the latex of Ficus lauHfoUs, santonin in repeated 
doses, and thymol. Although thymol in repeated doses is fairly efficacious 
against hookworms, it was inferior to chloroform for this purpose, causing 
more distress. An excellent preparation for mixed infestation in dogs 
consists of equal parts of oil of chenopodium and chloroform, given at 
the rate of 0.2 mil per kilo, combined with 30 mils of castor oil. This 
preparation may be expected to remove all the ascarids present, a large 
proportion of hookworms, and possibly a certain percentage of whipworms. 
This latter parasite seems to be very difficult to eliminate, and nothing, 
tried by the writers proved very efficacious, almost any anthelminthic oc¬ 
casionally proving successful. This experience may perphaps be explained 
by an intermittent peristalsis of the caecum, which occasionally allows 
the anthelminthic to enter, but which usually excludes it. Although chloro¬ 
form was fairly successful ‘ in removing stomach worms from sheep, 
both animals upon w'hich it was tried subsequently died from its effects, 
and it would seem to be too dangerous for use on sheep. 

In the case of stomach worms in sheep, copper sulphate (i % solution ; 
100 mils to sheep a year old, 50 mils to lambs under a y^ar old) was found 
to be the most satisfactory remedy, the experiments confirming the findings. 
of Hutcheon. Petroleum benzine also proved satisfactory and was more 
efficacious for hookworms than copper sulphate. However, it is much more 
expensive than copper-sulphate solution, must be given three times, and 
in a vehicle like milk, w’hich adds greatly to the expense. The'fact that 
petroleum benzine (refined gasoline) proved efficacious, while commercial 
gasoline was considerably less so, is perhaps related to the differences in 
specific gravity and consequent volatility of the refined product compared, 
with the commercial product. 

Among anthelminthics intended for use against tapeworms, male-fern 
{Dryopteris fiUx-mas ) proved efficacious when tested on dogs. In the case 
of cats it removed all tapeworms from 75 per cent of the animals tested, 
though it proved fetal to 2 out of 6 animals which were somewhat enfeebled 
from disease. Apparently it is more toxic to cats than dogs and should be 
prescribed with caution and only given to healthy subjects. So far as 
can be judged from a single experiment -with dogs, there seems to be no 
danger in combining male-fern with castor oil, as is done in the so-called 
Hermann's mixture. In fact, the writers are inclined to agree with Sei- 
FExt {1908) that the administration of castor oil after male-fem will avoid 
the toxic effect of the latter by causing its rapid and thorough elimination, 
and^ that for this purpose no other purgative is quite so effective. This 
subject, however, should receive more study before conclusions are drawn. 
Pelletierine tannate was a failure in the one experiment in which it was 
tested on cafe^ but was efficacious on dogs. No remedy *was efficacious 

inm 
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against tapeworms in poultry. Of the four drugs tested, cbenopadium 
gave the best results for this purpose, but its efficacy for tapeworms is* 
very slight. 

Turpentine proved the most efficacious of the remedies tested on poul¬ 
try for the removal of Ascaridia perspicillum, while chenopodium was nearly 
as good. When tested on dogs and pigs, turpentine was not very effica¬ 
cious ; and, as it caused grave symptoms of nephritis in pigs and caused 
the death of some of the experiment dogs, its use upon these animals is 
inadvisable. 

The treatment with chopped tobacco stems recommended by Herms 
and Beach for ascarids in poultry proved fairly efficacious for Heterakis 
papulosa and would presumably be at least as efficacious for Ascaridia 
perspicillum, since this latter worm is more easily reached by anthelminthics 
than is H, papillosa. 

There are a large number of drugs showing a greater or less degree of 
efficacy for the various intestinal parasites of domestic animals. Usually 
their action is selective — that is, they show a pronounced efficacy for cer¬ 
tain species of intestinal worms, while they are decidedly less efficacious or 
entirely inefficacious against other intestinal parasites. If we consider 
that the ideal anthelminthic is one which will remove all worms of a given 
class or species, and do this every time in a single dose, we find that very 
few drugs approach this ideal. 

Among the drugs which have given the best results under experimental 
* conditions for the purposes intended and concerning which the writers 
have sufficient data to warrant positive conclusions may be mentioned 
the following: — • ‘ 

1) Copper sulphate in drench for stomach worms in sheep. 

2) Oil of chenopodium for ascarids in pigs and dogs. 

3) Oleoresin of male-fern for tapeworms in dogs. 

4) Turpentine for A.scafidia perspicillum in fowls. 

5) Chopped tobacco stems for Heterakis papillosa in fowls. 

1129 - The Destruetioii of Ticks Found on Domestic Animals in New Zealand. — 

Reaxes, C. J. (Director, Eive stock Division), in the Nem Zealand DepaHment of Agn- 

culture^ Industries and Commerce^ the Vol. XVI, No. 3, pp. 83-86. 

Wellington, February 20, 1918. 

Ticks have been found to be unusually prevalent upon cattle, dogs, 
horses, and occasionally sheep, in •portions of the northern Auckland dis¬ 
trict of New Zealand but their presence does not imply the existence of 
piroplasmosis (tick-fever), which has never been present in the Dominion. 
Two ticks have been found —• Ixodes ricinus (dog-tick, or castor-bean tick) 
and a species of the subfamily known as Hmmaphysulis. 

Each year these ticks are first noted about August and September and 
they are most numerous in November and December. During January 
their numbers diminish, and between Eebruary and August little of noth¬ 
ing is seen of them. 

As long as tick fever is kept out of the Dominion there will be nothing 
to fear from the ticks on that score ; but, if they become too numerous th^ 
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may qause trouble: — by lowering condition through loss of blood; b) by 
decreasing the milk-^deld ; c) by deteriorating the value of the hides ; 
d) hy causing death in animals already weakened by other diseases, insufii-* 
cient food, etc. 

The officers of the Livestock Division have experimented whthmethods 
for destroying the parasites, and found that, in the case of dairy cows and 
other cattle which can be handled, spraymg with Stockholm tar is an effect¬ 
ive method, as the ticks are killed by it in a few hours. As regards run 
cattle, unaccustomed tokandling, dipping is the only efiective method avail¬ 
able. The tar is sprayed on the infected parts of the skin by means of the 
‘‘Faultless '' spray^-pump, which is quite cheap and was originally sold for 
spraying garden plants, etc. 

Other spraying preparations tried were as follows : — 

1) Kerosene 34 j linseed-oil 34 sulphur i oz. 

2) Kerosene 10 oz,, lard 10 oz„ tar 2 oz., sulphur i oz. 

These two mixtures, however, though they ultimately destroyed the- 
ticks, proved much slower in their action than the Stockholm tar. Very 
strong solutions of sheep-dips also proved effective, but sometimes irritating 
to the animals. 

1130 - On a Mite of the Genus Tyrogljrpbas^ an Accidental Parasite of the 

Horse. — Carpano, M. (Bacteriological I^aboratory for Military Veterinaiy Medecine, 

Rome), in La Clinica Veterinarian Year XI^I, No. 7, pp. I 73 “i 77 + 1 Milan, 

April 15, 1918. 

In the crusts and hairs removed firom quadrupeds suspected to be 
suffering from mange, besides the mites parasitic on other animals (obli-^ 
gatoi}", stationary, permanent parasites) belonging*to the family Sarcoptidae, 
sub-family Sarcoptinae (with the 3 genera SarcopteSn PsoropteSn and 
Chorioptes) and to the family Demodecidae (gtnvLS' De 7 nodex),othtx mites 
may’' be found as temporary parasites such as those of the family* Gama- 
sidae, the common parasites of poultry, and other insects (accidental para¬ 
sites) incompletely^ determined which normally live on seeds, forage, old 
wood, sweepings, etc.. Amongst these latter, some species of the sub¬ 
family Tyroglyphinae of the family Sarcopiidaen are of interest, either because 
they* may be mistaken for the common mites truly parasitic on the horse, 
or because, as is the author's opinion, they can, under determined condi¬ 
tions, exercise a certain pathogenic action on the horse. 

Some of these species normally live on vegetable and animal organic 
matter, usually decomposing, and on which they feed. Others are para¬ 
sites of the laiwae of grain-eating insects that infest all kinds of cereals 
and other food-stuffs. These mites may* attack man, causing skin irrita*^ 
tion sometimes accompanied by fever (“vanillismus'" of workers handling 
vanilline,; water itch " of the Indian tea planters ; grocer's itch ; harvest 
fever; etc.). Veterinary pathology has shown the possibility of finding 
specimens of Tyroglyphiniie on the skin of animals, but*, as far as the author 
is aware; there has yet been no record of the possibility of their causing a , 
pathogenic action on the skin itself. 

The author has seen dermatosis on the lips, spreading to the cheeks 
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and nose of the horse, produced by mites of the genus Tyyoglypkns, which 
he describes and illustrates. These accidental ectoparasites probably come 
from fodder- The}^ cau be distinguished from the true mange mites by 
i) their elongated body ; 2) the clear division between the cephalo-thorax 
and abdomen; 3) the .absence of striae on the body; 4) all the 4 legs being 
uniform and provided with suckers. 

1131 - Experiments on the Treatmentjof “ Tristeza” in the Argentine. — quevedo, j 

M.jiu El CampOf Year II, No. 219, pp. 267-268 -}- 2 Figs. Buenos Aires,May, 1918- 

The author (Sub-Director of the Bacteriological Institute of the M- 
nistry of Agriculture of th^ Argentine Republic) calls attention to the fact 
that “ tristeza '' occurs in two^forms:—piroplasmosis or babeosis, caused 
by Babesia bigemina, and anaplasmosis, caused by Anaplasma hovis (i). 

PiROPEASMOsis. —■ Quinine compounds, and especially the biclor- 
hydrate, on account of its solubility, stimulate the secretions of the sick 
animal, which helps greatly towards recovery, but they neither decrease the 
numbers of the parasites nor cause any notable modificab’on in th«r stiuc- 
ture. For grave cases the author advises intravenous injections of 5 to 8 
,gm. of bichlorhydrate of quinine dissolved in 25 to 40 cc. of w?ter, or 10 
to 20 gm. of quinine sulphate dissolved in 34 iitre of water given bv the 
mouth; the doses can,be given after every '’q hours. Fractional doses, 
when given immediately when the first symptoms of the disease appear, 
may give good results with the slowly-developing forms. Other febrifuges 
{e, g., antipyrine) did not give as good results as quinine. 

Amongst arsenical componds, sodium cacodylate, arrhenal and atoxyl 
have been repeatedly tested by the author, who has found that though 
they act favourably they«have no decisive influence on the course and issue 
of the disease. 

During the acute period, colloidal silver (ichtargan, collargol, protargol) 
reduce the temperature, but have no decisive influence on the course of the 
disease. 

Aniline dyes, and especially trypan blue, were found to be decidedly 
efficacious against the parasite. Trypan red has also given good lesults, 
while oafranin and neutral red were less succwsful. 

Salts with a puigative aetjon, such as ma|;nesium sulphate, are alwa3'S 
useful in the treatment *of bacteiiosis. Stimulants (ceflfee, etc.) arc also 
useful. 

During the course of the disease, fresh forage, roots and decoctions 
should life given, while the grain and hay should be restrict(d. 

Anafeasmosi^s. — Trypan blue, trypan red and the other aniline com- 
paunds that are efficacious against piroplasmosis are inefficacious against 
anaplasmosis. Slightly better results have been obtained with a single 
dose of 3 to 4 gm. of atoxyl injected in the jugular. Very poor or worthless 
results were obtained with salvarsan (2 gn^iujectedin the jugular) and col¬ 
loidal silver. Opening medecine and febrifuges are useful. 


{i) According to other authors these’are two phases of the same disease. Ste 7 ?., July, 
1918, No. 7 - 77 ^ 
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In conclusion, there are no therapeutic agents that suffice to combat 
anaplasinosis. 

1132 - Two Flukes from the Dog.— hall, M.C. and Wigdor,M. {Research Eaboratory, 
Parke, Davis & Co., Detroit, Hich.), in Xla.cJonfnal of the American VetcHnary Association, 
Vol. Dili, New Series Vol. 6, No. 5, pp 6r 6-626 + 7 f'igs. -f- Bibliography 0? { Publications. 
Ithaca, N 'Y, August, iqiS. 

Up to the present the only fluke reported from the dog in the United 
States is Taragonimus hllicoUi, which occurs in the lungs of dogs, cats and 
swine. The authors made a post mortem examination of 300 dogs at De¬ 
troit, and found intestinal flukes in 7 animals. The flukes belonged to 2 
different species, which are new to science, aijd which the authors name Ala¬ 
rm amricam and A. michigmensis, the specific diagnosis being also given. 

1133 - Albuminoids in the Feeding of Live Stock. — wiegner, g. (Contribution from the 
Agrikultur-chemischen Institut der Eidgen. Technischen Hochschiile, Zurich), in 
Landwirtscliafiliches Jah'huch der Sekweiz^ Year XXI, No. i, pp. 42-64. Beine, 1918. 

Aft#r considering generally the feeding of cattle the author discusses 
at length the part of albuminoids therein and shows that, in the new discus¬ 
sion on the minimum quantity of albuminoids necessary in the feeding of 
man and animals (raised by the shortage of albuminoids and’ their rise in * 
price through the war) account must be taken to a far greater extent than 
has hitherto been done of the biological value of the albuminoids, of the qua¬ 
litative composition of the foods and fodders and the variable degree of 
digestibility. It is necessary to distinguish between the relative minimum 
and the absolute minimum of albuminoids necessary in feeding because the 
physiological laws are not yet known with sufficient exactitude and there 
is as yet no feeding technique sufficiently trustwprthy to make it possible 
to restrict either men or animals to the ** absolute minimum of albumi¬ 
noids (which is, for example, 30 gm. for a man and from 100 to 125 gm. for 
cattle wejgbii:^ 500 kg.). 

The author believes that, even in times of scarcity, the absolute mini¬ 
mum of albuminoids must be doubled if waste of other food elements of 
great value is to be avoided, and especially if derangement of the organism 
is to be guarded against. He^hows the reasons, based on abundant experi¬ 
mental data, which led him tQbform this opinion and shows the figures given 
later to be probably correct for the albuminoid requirement of live stock in 
so far as our theoretical and practical knowledge of feeding will enable us 
to judge. 

It is possible that the absolute minimum of albuminoid requirement 
for cattle weighing 500 kg. maybe reduced to 100 to 125 gm. of digestible 
albuminoids in the ration, but most workers agree, and rightly so, that 
230 gm. is the minimum amount of digestible albuminoids which should be 
fed. In a diet requiting the greatest possible economy, as in the case of 
.that imposed by the war, this figure may, at the most, be reduced to 200 
gm. of digestible albuminoids in the fodder given. 

Under better feeding conditions and with albuminoids of high bio- - 
logical value it is possible to recover, in the form of milk albumin, all thk 
albuminoids fed, hi addition to that which is indispensable to the main- 
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tenaoce of tlie dair}^ cow. It is also possible in practice and under the 
experimental conditions adopted b3^ the author, to cause 350 gm. of 
digestible albuminoid contained in a ration to be transformed into 350 gm, 
of albumin contained in 10 litres of milk with a 3.5 % albumin content. 
Keeener, however, recommends under the same conditions almost a double 
quantity, that is to say 550 to 650 gm. of digestible albuminoids for 10 litres 
of milk. . 

If, instead of considering the starch value only, account is taken’ of 
the qualitative composition of the food according to the rules given in 
this paper, the quantity of albuminoids required to produce 10 lilies of 
milk may be reduced to 450 gm. 'Fingereing believes it possible to reduce 
this figure to 400 gm., but, as the author justl^^ points out, it is precisely" 
in feeding for milk production that a limited excess of albuminoids most 
rarely represents a wastage of albuminoids. Growing animals can also 
transform a quantity of albuminoids exceeding that which is indispens¬ 
able for maintaining the albumin which accumulates in the tissues of the ani¬ 
mal providing, of course, that this is under improved conditions of feeding 
and development such as specified by the author. As these conditions are 
very difiicult to realise in practice the author recommends that, in this case 
too, the figure given for the absolute minimum be doubled. 

For growing calves the author recommends in time of war demand¬ 
ing the greatest possible economy the following figures drawn up by FiN- 
gereing: — 


Age of animals 

months 

• 

Eive weight 

Minimum quantity required for looo kg. 
of live weight 

Digestible albuminoids i 
in i 

maintenance ration 

gm 

Digestible albufninoids 
in fattening 
j or production ration 

1 

1 

2-3 

70 

400 j 

i 

! 

2 200 

3-6 

140 

400 1 

1 800 

6-12 

24O i 

^00’ 

I 300 

I2-IS i 

320 

400 

800 

18-24 j 

400 

400 

600 


These rations must be considered as ** minimum wsx rations ; their 
values are 25 % below those given by Keeener. 

The amount of albuminoid necessary for growing pigs has not yet 
been fixed definitely and new investigations are necessar5\ The author's 
calculations, however, show that, for growing pigs, the minimum quantity 
of digestible albuminoids is from 60 to 80 gm. per head daily, though ac¬ 
cording to Fingereing an average quantity of 30 to 40 gm. is sufficient. 
It is known that pigs under good growing conditions respond well to 
albu 3 tninoids in the ration. . , , 

For a complete ration (maintenance ration -f production or fattetf^ 


6 
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xation) I^KHman recommends 250 to 300 gm, of digestible albuminoids per 
bead daily, whereas FiNGEnniNG reduces these figures to 100 to 200 gm. 
By numerous practical experiments on the intensive and rapid fattening 
of pigs {from 20 to 110 kg.^in 5 or 6 months) Lehman showed that the ra¬ 
ther large quantity of albuminoid he advises gives good results and proves 
profitable though admitting that when necessary it may be decreased to 
200 gm. as shown by the author. 

The author also shows that a ration deficient in albuminoids may of¬ 
ten cause serious derangements, especially in growing pigs. In view of 
the uncertainty of calculating theoretically^ the quantity of albuminoids 
to be given to pigs he recommends the use of empirical rules for feeding 
which would lead to good practical results and could also be used in war 
time when the shortage of albuminoids is more keenly felt. Some of these 
principles and rules for feeding pigs are taken from the works of Lehman 
on this subject. 

1134 - The Treatment of Lupins in Order to Eliminate theirToxic Properties; Resear¬ 
ches in Holland. — Boodt, in the Tydschrlft der Nederland^chc Heidemaatsckappij^ 
Year XXX, No. 3, pp. 68'7o. Wageniugen, 1918. 

Description of a method for removing the poisonous substances con¬ 
tained in lupins :— a vat is half-filled with lupins, then filled up to the 
brin with water and left to stand for 24 hours. The lupins, which are 
nearly dry, are placed in another vat full of fresh water, boiled for 3 hours 
and left to cool for 12 hours. They are again removed to another vat 
containing fresh water, where they remain for 12 hours ; thej?’ are then 
crushed-with a wooden mallet. The author admits that the proce'ss is not 
very rapid, and points out that it is necessary to* proceed cautiously and 
safely in order to avoid the slightest trouble in feeding. 

When lupins treated in this way were fed to cattle just as they were, 
their food value was not ver>- great as the greater part of them were found 
undigested in the faeces. Their digestibilitj' had therefore to be increased, 
and to obtain this the author mixed them with finely chopped (“ hacbsel ”) 
oat straw. This mixture then formed an excellent food for cattle; about 
22 Ih per head and per week suffice for working oxen and if they are given 
no concentrated food sttiffs the quantity mentionned may be doubled or 
tripled. The feeding value of the lupin is obvious when its starch value 
{74.2 for 100 kg.) is compared with that of the horse-bean (66.6). 

1135 - Vine Fodder; The Value and Utilisation of Vine Leaves. — SEiacHos,i,.,in the 

de Vitimliure, Vear XXV, Vol. XI^VIII, No. 1232, pp. 401-406 + 2 Tables. 
Pans, 19x8, 

Districts devoted especially to vine-growing are bound to suffer more 
severely than others during critical periods because most of the necessities 
of life mast be imported'. It is, then, especially necessary for the inhabi¬ 
tants to utffise every bit of utilisable matter produced in the district, and 
above all, in the vineyards. The leaves and shoots of the vine, usually 
Wasted, have a very real food value. The trimming and pruning of the 
vines during the periods of vegetation and flowering remove a considerable 
qiiaBtity of leaves and young shoots which are left on the soil but which. 
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if collected, would make excelleut fodder for horses and peimit of an eco¬ 
nomy of ha3^ and alfalfa. It would be best to collect the leaves in autumn, 
after the vintage, as there are then at least i lb. (and even 2 or' 4 % lb.) 
per plant. Allowing there to be 620 plants per acre, a 3’‘icld of about 16 
cwt. per acre would be obtained, or 5 acres would give enough leaves to 
feed a horse for one year. 

The results of analyses of this material (KeeenER, MAEE:fevRE) are given 
and compared with those obtain^ for good meadow hay or good alfalfa 
hay. These results show the starch value (for 100 parts of food) for vine 
leaves, meadow hay and alfalfa hay to be 42.5, 36.2, 22.4 respectively, i. e., 
that 90 lb. of vine leaves equal loo lb. of meadow^ hay, and 53 lb. equal roo 
lb. of alfalfa hay. If this material is not used it is, therefore, because of 
practical difficulties or other objections, three of which the author examines: 

1) Is stripping off its leaves in autumn injurious to the vine — K0I at 
all. On estates owning flocks it is customary to let the sheep pass among 
the vines immediately after the vintage and no weakening of the plants 
has ever been observed. Moreover, the stripping might be modified to a 
certain extent. From a point of view of diseases, especially mildew, stripp¬ 
ing the leaves is most beneficial as the spores which transmit the disease 
from one year to another and form in the ‘‘ mosaic sj)ots of the autumn 
foliage, are thereby largely removed^ 

2) Does not the collection of the leaves entail practical difficulties ? — 
Two methods may be adopted : the branches might be cut leaving 5 or 6 
buds at the base, the leaves and branches thus being collected together, or 
only the leaves might be collected. The second method is the more eco¬ 
nomical as the first is only advantageous if the branches are utilised. If 
the branches are already lignified they require the use of a mechanical 
crusher (4 to 5 HP). Their food value is very similar to that of grape 
stalks, the starch value of which is only 7.7. 

3) Do vine leaves keep wall ? — As wine leaves are less moist in autumn 
than meadow hay or alfalfa, it would be sufficient to pile them up in a shed, 
as is done with dry fodder. It is, however, wiser to put them in a silo 
either alone or mixed with residue, piledup well in a tiled pit .or in troughs. 
When the leaves and branches are collected together ensiling is indispen¬ 
sable as the leaves contain more natural moisture than the branches. 
The profit made, food value and preservation are, thus, all in favour of 
collecting the leaves only. There is no danger that the action of copper 
salts which remain on the leaves may injure the health of the animals. Tak¬ 
ing into account all the expenses incurred (collecting, ensiling), this fodder 
would cost 4s. per 220 lb. It is therefore, most economical, especially at 
a time when hay and alfalfa cost at least 24s. per 220 lb. 

1136 - Tree Leaves in Live Stock Feeding.^— i. ehoste, a., in Lat vu agHcoU d ruraie. 

Year YlII, No« 37, pp. 33“24. Paris, July 6, 1918* — II- EzBitoAM, F. A., in Ned^r-- 
' Imdsch Weekhlad voor Zuivetbereiding enVeetdi, Year XXIV, No. 16, Doetxncliem, 

1918* 

’ I. — The author (Director of the Man.i slaughter houses, France) shows 
the value of tree leaves in the feeding of live-stock. The food value of 
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the leaves varies according to the vegetative period and the plant: as a 
rule it is higher in June and July than in September, and Ibe leaves from 
the higher parts of the tree are richer in fibre. The plants containing the 
most nitrogen are alder, acacia, elm, lime, oak and maple. 

The results of several chemical analyses made by M. A. Ch. Girard 
(Professor of tbe Institut national agronomique) are given in detail. The 
average food value, in food units, of tree leaves at the end of July is 37.7, and 
that of meadow hay 31. , 

The leaves ma3’ be fed either green or dr^". Green and dry leaves may 
be given to animals in the following quantitites respectivelyhorses and 
mules, ir to 17.6 lb., 8.8 to ii lb.; oxen. 22 to 33 lb., 13.2 to 22 lb.; sheep, 
5.5 to 6 . 61 b., 2.2 to 3.3 lb. Various specimen rations are then given : — 

Fay horses of 1 100 !b. — i) green leaves 17.61b., oats 8.8 lb., straw 
4,41b.; 2) dry leaves 9.9 lb., oats ii lb., straw 3.3 lb. 

For oxen : —1) maintenance ration: di3^ leaves 14.3 lb., oat straw ad 
lib.] 2) working ration; dry leaves 22 lb., boiled potatoes 441b., rape cake 2.2 lb. 

* For cows of 1100 lb.: i) dry leaves 35 lb., straw ad lib. ; 2) dry leaves 
17.6 lb., boiled’ potatoes 41.8 lb. 

For sheep i) greei leaves 6 . 61 b., straw' ai lib. ; 2) dry leaves 3.3 lb., 
straw ad lib. 

Twigs. — Twigs with leaves are called summer twigsthose 
withoat leaves, winter twigs The true food value in food units is 12.6 
for acacia twigs, 13.2 for poplar twigs, 12.9 for beech twigs (negative value 
because the work of digestion is superior to the number of calories obtained 
from the food), as against 31 for ha3’'. . 

Chopped, fermented twigs and non-chopped dry twigs may be fed in 
the following proportions respectively: — hojses and mules 6.6 lb., 8.8 to 
13.2 lb; oxen 16.5 lb., 22 to 26.4 lb.; sheep i.i lb., 2.2 to 4.4 lb. Tbe fol« 
lowing rations are recommended for oxen and cows 

1) chopped summer twigs 16.5 lb., chopped straw 6.6 lb., rape cake 
4.4 lb.; salt I.I lb.; 2) crushed winter twigs 26.4 lb., chopped straw 6.6 lb., 
potatoes II lb., rape cake i.i lb., salt 0.22 lb. 

Mistietoe. — This may be fed fresh or dry; in the latter case it i^ 
chopped. It ma3^ be fed in amounts of 4.4 to 6.6 lb. to horses and mules, 
4.4 to X3.2 lb, to oxen and l.i to 2.2 lb. to sheep and goats. The following 
rations are recommended for dairy corns mistletoe 13.2 lb., hay 4.4 
lb,, beet 44 lb,, fine straw 4.4 lb., bran 3.31b., groundnut cake 3.3 lb.; for 
sheep: — mistletoe 2.2 lb., beet ii lb., bran 2.2 lb. 

II. — According to the author (of the Koyal Agricultural Experiment 
Station of Wageningen, Holland) the food value of dr3^ leaves is about equal 
to that of medium quality hay. The date and hour at which the leaves are 
harvested influences their food value. The dry matter content is highest 
and the nutritive constituents most abundant in July: and August. Towards 
autumn the tannin content increases and digestibility is no longer so, good., 
The leaves are obviously richest in stamh in the evening owing to the forma¬ 
tion of thlorophyll. Dry leaves must not be exposed to the sun and must 
be prDtei.ted from rain. Trees capable of supplying suitable food are 
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acacia, birch, elm, poplar, lime, chestnut, ash and willow; beech and oak 
are less suitable. 

Z137 - Investigations into the Composition of Seaweeds with a View to their Utilisa' 
tion as Cattle Food, in the Netherlands (i). — de bextstn, b. r. (Director of the Royal 
Agricultural Station for the Control of Cattle Foods, at Wageningen), in De VeUhode^ 
No. 807, pp. 504-505 -f- 2 Tables. Maastricht, 1918. 

In order to utilise all available material in the best possible manner so 
as to remedy the increasing shortage of cattle food, the Royal Agricultural 
Station at Wageningen for, the Control of (Rattle Foods analysed specimens 
of seaweeds. On a water-free basis, the composition of <Zostem marina 
was: — Albuminoids 20.6 %; true albumin 16.9; digestible albumin 4.2 ; 
fat 1.6; starch 38.6 ; crude fibre 14.8; ash 24.4; sodium chloride 12.7 %. 

Samples of Fucaceae were also analysed. Their albumin cofitent is 
not high owing, according to WERENtooED, to the presence of tannic acid 
which, with the albumin, forms an insoluble compound on which experi¬ 
ments have shown pepsin to have no action. The experiments of SoEEiED 
in Norway, and those of the author have not revealed the presence of tannic 
acid. The food value of the seaweeds must, then, be attributed rather to 
their starch even though they have not a high carbohydrate content. The 
low crude fibre content of the Fmus is, however, an advantage. 

The few known examples of the pre\HLous use of seaweeds as cattle food 
. are quoted. In Ireland, Scotland and the Faroe Islands, dried seaweed 
is used as a winter feed for cattle and horses, in southern Sweden and Zea¬ 
land as a food for swine. In Germany, since the war, special instructions 
have been given with respect to the gathering of seaweeds. They are spread 
out so that the rain can wash out the sodium chloride sufiiciently; they are 
then suitably dried and baled in a press. Washing with soft water is in¬ 
dispensable as many seaweeds (the “ brown algae contain a mucilaginous 
nitrogenous substance, algine, which withlime and magnesia forms insoluble 
compounds which would diminish the food value if hard water were used.. 

In the absence of other roughages, therefore, seaweeds may be fed to 
cattle when the sodium chloride has been sufficiently removed. 

1138 - Various Cakes from Cyprus and Africa, Straw and Hay from Cyprus; Composi¬ 
tion and Food Value. — See No. 1075 ot this Review, 

1139 - Sunflower Pith as a Cattle Food. — See No. 1075 of this Review, 

1140 - Cross Between Sheep and He-goat and Between Goat and Ram, in Brazil (2), — 

Chacaras e Quintaes, Vol.XVII, No, 5,p. 368 and No. 6, p.466; Vol. XVIII, No.i, 
p. 26. Sao Paulo, May 15, June 15, July >5,1918* 

Senhor Oscar Canteiro reports the existence at Porto Alegre of cros¬ 
ses between sheep and ne-goats which are very fine, and have long wool 

,(i) Algae aie already being collected in several countiies, chiefly for use as fertilisers 
• or as tAVf material for chemical industry. See R. Dec., 1916, No. 1261 and R, Ja^. and 
Feb., 1917? Nos, 91 and 123. As regards their use as cattle food, see i?,, March 191,8, 
No. 320 and Sept. 1818, No. 1020. 

(2) See also R, August, 1918,No. 889. {Ed.), 
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of the best quality. In view of the long life of these crosses he bred selected 
sheep to a he-gcat of the Toggenburg breed. 

According to a correspondent of the periodical Chacaras & Quintals 
of Correntes {Matto Grosso, Brazil) crosses between rams and goats occur 
commonly in that State. He himself has a small troup of goats bred ex’- 
clusively to a ram. The progeny of the cross, locally called cabrao 
have the appearance of kids of a wool breed, but the wool is not curly. 

Dr. ,Fernand RuffiER, in his work Manual Pratico d& Criag^o do 
Gado no Brazil, describes the Mexican cuino a cross between a goat 
and a ram which only lived a few days. 

1141 - The Utilisation of the Stomach Contents of Slaughtered Cattle for Feeding Pigs.— 

Ft'nUle (FlnformdUons du Minisfiro de VAgyiculUire, Year XXIII, Isfo. 24, p. 10, PaTis> 

June II, 1918. 

Amongst farm animals, the pig is that which best utilises all household 
or commercial waste of animal or vegetable origin and it does not reject 
food substitutes which "would not easily be accepted by ruminants. Slaugh¬ 
ter-house refuse can quite well form part of the pig's daily ration even if 
it cannot form the whole of it. xAs an example of such refuse, the blood 
and stomach contents of slaughtered cattle may be mentioned. 

At the moment of slaughtering the stomach of a ruminant contains 
various sorts of masticated food mixed with mucus and gastric juice. These 
foods are in a more or less advanced state of digestion, having being acted 
on by bacteria and the gastric juice for a varying period of time. 

In France, by a circular of the Ministry of Food Supplies relating to 
the previous notice issued by the Director of th^ National School of Ve¬ 
terinary Medicine at Alfort, the possibility has been shown of feeding pigs 
on the stomach contents of slaughtered cattle (Circular of July 18, 1917, 
published in the Journal offioiel la Republiqm frangam, July 19, 1917, 

p- 3587). * 

On the other hand the German Mnister of Agriculture has directed the 
prefects to order the directors of slaughter-hou^s in their administrative 
districts to distribute such refuse free of charge, if that is possible, to those 
interested that apply for it. Instructions were also added to obtain a 
better food ration for pigs by using 220 lb. of stomach contents plus 4.4 
galls, of blood, 44 lb. of turf treated with molasses, 3.3 lb, of salt and, a little 
chalk. It was admitted that 100 lb. of this mixture had the same food value 
for the pig as 400 lb. of potatoes. 

As it is difficult to obtain turf treated with molasses, it may be replaced 
by an equal quantity of raw or cooked mangold sliced into fingers. 

1142 - Rfisearehes on the Specifie Distinction Between the River Trout, Lake Trout 

and Sea Trout and the Acclimatisation of Freshwater Trout to Saltwater (i), - 

Murjsuer, W., in the Archives des Sciences Physiques et Natureltes, Year CXXIII, 

Period 4, Vol. 46, pp. 97-99* Oeneva, 1918. 

On account of the, existence of numerous intermediate forms the list 
of which is continually increasing, the specific distinction between the lake 

{x) See aJso J?., January 1918, No. 70. {Ed,) 
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trotit [Tmtfa lacustris ly.) and the brook trotit (T, fario ly.) tends more and 
more to disappear For some years the author has made niiineroiis observa¬ 
tions on the Lake^ Leman trout [Salmo Icmanu^ Cuv.), always using in¬ 
dividuals hatched from eggs of the same spawning and artificially fertilised, 
in order to study the mechanism of the gradual formation of the colours. 
In this way he found that the factors of lighting and ox3^genation of the 
hatcheries, when they act from hatching onwards, can, after 10 months, 
cause the appearance of 3 sorts of colouring in the trout;— i) facies of 
the deep-water, lake trout; 2) facies of the surface lake trout or silver 
trout; 3) facies of the typical brook trout. 

The specific difference between the sea trout {Trutta tnitfa L.) and the 
brook trout {T. fario) is also questionable ; CuCtNy's researches have shown 
that hereditarily sedentarj^ brook trout can pass to the sea and become sea 
trout thanks to their preadaptive deep-sea character. The author at¬ 
tempted to ascertain whether this preadaptive characier belongs to all the 
fresh-water trout by carr3ring out the following experiment:— Lake Le¬ 
man trout (this species has inhabited that lake for 10 centuries, according 
to historical data) were placed in artificial sea water, whose salinity was 
increased in equal quantity every 24 hours ; the subjects were descended 
from the same father and mother. It was found that a subject can pass 
suddenly, even every 24 hours, from fresh to salt water of 2T per 1000 
strength and even at 35 per i 000 (a salinity equal to that of the Atlantic, 
according to Thoo^.et) with complete indifference, only showing a slight 
disturbance due to the different density of the two solutions. The subjects 
lead an absolutely noimal life, and, more voracious in the salt water, 
develop more rapidly 'fhan the control specimens kept in fresh water. 

In this experiment, 5 months were sufficient for a lake trout, the de¬ 
scendant of innumerable generations inhabiting fresh water, to become 
accliihatised to a salinity equal to that of the Atlantic. 

1143 - The Death of Carp Suffering from Cyclochaetosis, Observed in Italy. — 

SuPiNO F., in the Reals IsUtuio Lombardo di Scienzc e Letters, Rendiconti, Series II 

Vol. lyl, Pt. 6-7, pp. 314-316. Milan, 1918. 

The author has noted in. the Aquarium at Milan a heavy mortality 
of miiTor carp due to Cyclochaeta domevgtm. This ciliate had attacked the 
branchiae, which were very congested, covered with a white film and nume¬ 
rous irregular spots. Up to recently this parasite had only been found in 
aquariums ; Sig. Mazzarfeet (On some diseases of Fish and Crayfish 
obseived in Lombardy, AtH dd III Congresso'nazionale della Pesca tmu~ 
tosi inMilam nel 1906, Milan, 1908) has found it on the gills of shad from 
Lake Lugano, thus showing it occurs in open water. 

Cyclochaeta attacks various species.of fish ; it usnalty attacks trout and 
carp, as well as eels, etc.; the author has seen it on some specimens of sun 
perch an^ trout-perch in the Milan Aquarium. In scientific literature it 
is considered as a skin parasite that may invade the gills. In the cases ob¬ 
served by the author on carp, the parasite, very abundant on, the gills,-to 
which it was attached by the sucker-shaped lower part of the body, was, on 
the contrary, completely absent from the skin which was perfectly nqxtnal., 
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As means of control good results have been obtained by repeatedly im¬ 
mersing the carp for 15 to 20 minutes at intervals of 3 to 4 days in a 2 % 
solution of sodium chloride. The tank containing the fish disinfected with 
lime and left dry for some time. When the disease is less advanced, it is 
sufiicient to use a ver}" dilute solution (i per 500 000 or less) of potassium 
permanganate, which can be run, using the necessary precautions, directly 
into Ihe tank ; in this way the treatment will be much cheaper. 
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AemcuLTURAL 1144 - Motorculture by Electricity. — Gouy, P., in the Revue de Viticulture, Ycai XXV, 
siACinNERY Vol. XLVIII, No. 1232, pp. 87-89. Paris, February 7 » 1918. 

After discussing the part that motorculture by electricity should play 
IMPLEMENTS advRutages, the author states that if electrical motorculture is to 

be more generally possible, the large electric works — at present rather scat¬ 
tered and supplying energy chiefly for the urban and industrial centres — 
should not be depended upon too much, but rather that recourse should 
be had to other sources of electricity which already exist and could be uti¬ 
lised with advantage. 

In the mountains as well as in the hill and plain country there are thou¬ 
sands of littje waterworks, mills, etc., which often have morepowei avail¬ 
able in the season than they can utilise. It would be very easy to install 
turbines or water wheels to drive dynamos, which*at small cost would sup¬ 
ply a few horse-power to thj surrounding estates. This power, divided 
among the farms, would not only light the houses and stables, but would 
also run fixed motors for farm work and movable motors for cultivating 
the soil. In France it is estimated that such small sources give a total of 
about I million H.P., a figure that could be much increased. In fact, 
many small falls in the country districts of France ate not utilised at all. 
With the help of local initiativv^, either private, communal or from syn¬ 
dicated groups who would divide the energy among themselves or supply 
their neighbours, hydro-electric installations could easily be established. 
Such simple and efficacious combinations would have the advantage of 
generalising the use of electricity for cultivation and of hastening the 
utilisation of the water-power as well as the most necessary agricultural 
progresses. 

The author quotes the Senator Chauvkait as to the prices of the 
H-P.-hour for ploughing: j) with a steam windlass locomotive burning 
7.7 lb. of coal at 24s. 9^?. per ton the cost is 1.92^; 2) with a paraffin engi¬ 
ne, 1.44rf; 3) with a high-tenrfon electric current at o,<)6d, the kilowatt the 
costiso.oSi He also quotes the French Minister of Agriculture, M. F. David" 
to the efiect that the water-power kilowatt used for cultivation costs from 
0,38 to 1,42^., while that obtained from coal costs 1,42 to 3.14^. when coal 
cost 32s. atom 

{tl4MII43 
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1145 - Public Mechanical Cultivation Trials Organised by the French Ministry of 

Agriculture and Food Supplies at Noisy-le-Grand, France, in Spring, 1918 . — 

I. Ringelmann, M. , in the Bulletin dela SocieU (ff Encourasement pour VIndustrie Nation- 

ale, Year CXVII, Vol. CXXIX, No. 3, pp. 541-554 -f-16 Figs, Paris, May-June, 1918. — 

II. L^(jr«fejRm'«^,YearX,Nob.S2andS3,pp.S-i3andpp. 10-12 + 12 Figs. Paris, 191S. 

I. — The French Ministry of xAgriculture and Food Supplies has organised 
mechanical cultivation trials which took place from April 4 to 10, 1918. 
There were 55 machines entered by 38 exhibitors but only 36 machines en¬ 
tered by 23 makers or agents actually took part. Amongst these 14 ma¬ 
chines entered by 9 exhibitors were of French make, while 22’ machines 
entered by 14 makers or agents were of American make. The iqi8 
trials were organised with the sole object of putting farmers in touch with 
the makers or their representatives. 

The machines that took part way be classified as follows : — 

Cable tractors: — i) Windlass, i French machine; 2) windlas^ 
tracto'r, 2 French machines; 3) Haulage-tractor, i French machine. 

Tractors : — 8 French and 20 American machines. 

Motor-plough : — J French machine. * 

Front-wheel tractor : — 2 American machines. 

, Rotary cultivator : — i French machine. 

As most of the machines have already been described or noted, the 
author only gives details for those machines that have not been previously 
examined. 

Atnong the French-made machines the author quotes ; — 

1) The machines of M. Marcee Landrin, of Paris: — i apparatus 
for changing a motor-cap frame into a tractor and i apparatus changing 
a motor lorry into a wiiidlass-tractor (i). 

2) The windlass-tractors {2) of the “Societe francaise des tracteiirs- 
treuils V. Doisy'’, of Issy-les-Moulineatix, with a 25-30 H.P. engine. 

3) The haulage-tractor of MM. Filtz, Elmling-ER and Caielard, of 
Juvisy-sur-Orge (Seine-et-Oise), driven by a 30-40 H.P. engine; if required 
this machine can work as a direct tractor. 

4) The tractor of M. B. Chapron (Fig, i), of Puteaux (Seine), driven 
by a 4 cylinder engine, of 60 mm. bore and T20 mm. stroke, giving 10 H. P. 
at I 200 revolutions per minute; cooling by thermosiphon, ra^ator and 
fan ; 3 speeds of 5 8d6, 9 843 and 16 404 ft. per hour with direct drive on 
the low speed used for ploughing. 

The driving shaft connects to each wheel through a claw clutch with 
4 notches ; there is no differential; to turn, the wheel on the side of the 
turning centre is thrown out of gear and braked. In this way it turns 
with a radius of 5 ft. 5 in,, while the wheel-base is 6 ft. The driving wheels 
are 43 in. in diameter while the tyre is 4in. wide. A hauling windlass could 
easily be mounted 6n the driving wheds, when the machine could be used 
for (Egging, pulling-sthmps, moving loads on a steep slope, etc. 

The wheels, whose position on the axle can be varied as, for example, 

.{i) See February, 1918, No. 208; R., August, 1918,^0. 89s. — (2) R.,, 

August,^1917, No. 753 - , 
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in the case of hoeing, are 24 in. in diameter. The front-carriage does not 
press heavily on the soil but when the traction passes a certain limit, it 
must be loaded with an extra 360-370 lb. 



Fig. I. — Chaproh tractor. 

The engine is mounted on springs so that it can be used for road 
transport. 



Fig. z — DmpKB tractor. 

The total length of the tractor is 8 ft. lo in. and its greatest width is 
from 36 to 38 in.; it waghs 2310 lb. and costs about £ 393. This tractor 

t»««! 
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is easy to drive, and it may be used for cultivating in vineyards; it has 
been tested for this purpose at Montpellier, in vineyards near the National 
School of Agriculture. 

5 ) Two English SAXJNf)ERSON (i) tractors entered by the Paris General 
Omnibus Company. They are of lo and 20 HP. and the Company pro¬ 
poses to make them in Prance. 

6) The tractor made by M. H. DimprE, 35, Rue du Banquier, Paris, 
with a 40 H.P. engine. This tractor has the appearance of a motor lurry 
(Fig. 2 p. 1218.). 

7) the “ Aurore'' tractor built by M. M. Fournier, of Tevallois- 
Perret (Seine), rvhose engine drives the 4equal-sized wheels. Byremoving 



Fig. 3. — Cleveland tractor. 


the horizontal chain drive to the front axle, the machine becomes a 
tractor with 2 driving wheels. 

8) The ‘‘ Motoculteur of the “ Socn^T]® Ta Motocueture Fran- 
9AISE'' (2) wiiich either works with rotatory implements or as a direct 
tractor. 

9) the motor plough of MM. TouRANO-TAEn;, of Suresnes (Seine) (3). 
Among the American-made machines the author quotes : — 

i) The ** Clevelandtractor (CeEvheand Tractor Co., Cleveland, 
Ohio) presented by the Machinery Co. of France, 19, rue de 

(i) $ec R., June, 1918, No. 678. (Ed.) * 

{2) See JR., January, 1918, No. 84. {Ed.) ^ „ 

is) See R.,August 1917, No. 753 - 
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Rocroy, Paris. This chain track tractor (Fig. 3) designed by Mr. R. H. 
White, is driven by a 20 H.P. engine; its dimensions are: — length 8 ft., 
width 4 ft. I in., height 5 ft, 3 in.; it weighs 3 344 lb. Each chain track is 
7 in. wide and a length of 4 ft. lin. touches tne ground; the distance be¬ 
tween the axles of the chain wheels is 38 in. The frame, 12 in. above the 
ground, is mounted on springs. It can move up to 3 miles an hour and 
its smallest turning radius is under 6 ft. In the latest models the chain 
wheels and rollers are cased in. 

2) The Gray tractor (i), presented .by the American Tractor Co., 



Fig. 4. '— Hart Parr tractor. 


II, Avenue du Bel-Air, Paris. This 30 H.P. tractor is sold at approxi¬ 
mately £ 678. 

The Gifiie Rural (No. 83) gives the^following information about this 
tractor : — The Gray tractor belongs to the tj^’pe of’tractor with a single, 
very broad driving wheel. That of this tractor is 51 in. wide with a 
diameter of about 59 in. The fore-carriage, mounted on a pivot-bearing, 
has wheels with a diameter of 37 in. and a width of 9 in. The tractor is 
14 ft. long, 6 ft. 3 in. broad and 5 ft. liigh; it weighs 3 040 lb. The 4 
cylinder WaxtkEsha motor of 113 mm. bore and 170 mm. stroke runs at 
850 revolutions. The BEnneTT carburettor and the regulator are enclosed. 
The magneto and gas controls are fixed on the steering wheel. The driv¬ 
ing wheel is connected by two symmetrical chains enclosed in oil baths. 


(x) See x9i8,No. Si, (JEd). 

E ««3 
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There are two speeds forward {2 and 3 miles per hour) and a reverse (2 miles 
per hour). 

3) The “ Hart Parr tractor (Pig. 4, p. 1220), entered by the BuTTERO.si 
Syndicate, 148, avenue Malakoff, Paris, is driven by a single-cylinder 
vertical engine of the pilon type, of 250 mm. bore, 250 mm. stroke, and de¬ 
veloping 35 H.P. at 500 revolutions per minute ; codling is by oil circula¬ 
tion. The front wheels, ver^^ close together, are 3 ft. 3in, in diameter; the 
rear wheels, 6 ft. in diameter and 14 in. wide, are of cast steel with a grooved 
tyre; the arched grips are bolted on the grooves and project beyond the edge. 



• The Hart Parr tractor has two speeds, 9 515 and 12 452 ft. per hour, 
and its total weight is ii 440 lb. 

According to Le Genie Rural, the Hart Parr tractor is composed of 300 
different pieces, or 500 to 600 pieces less than all the other similar machines 
in existence. This great simplicity lessen^ wear and the risk of disastrous 
breakages during the working season. 

4) The 2 Case (i) tractors, entered by the Case Company, 251, rue 
dit Faubourg St. Martin, Paris: one 18 H.P. tractor and one of 25 H.P. 

5) The 20 H. P. Mogul (2) tractors and the 20 H. P. Titan (3), en¬ 
tered by the Compagnie Internationale des^Machines Agricoees,* 155, 
rue Michel Bizot, Paris. 

6} The 20 H. P. EmeEson tractor {4) entered by the Culture M)6- 
canique Co., 175, rue de Flandre, Paris. 


(i) See R., Juue 1914, No. 537; R., March and April, Nos. 274 and'753. — > i?,, January 
1918, No. 81. {Ed^^ — (2) See R., June, 1916, No. 670.— R., 1917* Nos. 274, 733 and 
1051. — (3) See R., 1917. Nos. s74andio5i.—(4) See R., June, 1916,No. 670—R., 19^7;, 
Nos. 274 » ^ 5 % and 1051. {Ed,), " ’ , 
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7) The i6 H. P. Happy-Farmer tractor (i) (sale price £420) and the 
24 H. P. ParreTT tractor (i) (sale price £ 800), both entered by Messrs 
Gaston, Wieuasis & Wigmore, i me Taitbout, Paris. 

8) the' Gaeeoway tractor (Fig. 5), entered by the Ftablissements 
DB Tacour ET Fabre. 4, avenue de Villiers, Paris. This tractor is driven 
by a 4 cylinder, vertical WaueESHA engine, of 89 mm. bore and 133 mm. 
stroke developing 20 H. P. at i loo revolutions per minute The carburetter 



Fig. 6 , — ISI'evbrslip tractor. 


can be used for burning petrol or paraffin* The first model introduced into 
France is interesting for several details — the engine is cast solid with the 
working parts and enclosed in a case ; the drr^ng wheels are chain-driven 
and are 58 in. in diameter with tyres 14 in. wide. The central-sprung front 
aide, can deviate greatly compared with the back axle ; the front wheels 
are 36 in. in diameter with 5 in. tyres. The machine is 12 ft. 4 in. long, 


it) See iS., Janimty 191B, No. 81. (Bd.). 
[1145] 





AGRICUIvTURAX ALACHIXERY AND IMPEEMEKTS 1223 


77 in. wide and 73in. higli; its total weight is 4 9S3 lb. of which i 390 lb. 
are supported by the front axle and 3 393 on the back axle. 

9) theMoEiNEtractor(i) ottheMoEiNEPEOwCo.,-i59bis, quai Valmy, 
Paris ; 2 machines were entered to show the iiiqDrovements effected. 

10) The Nbverseip tractor (Pig. 6), entered by Mr. A. W. Pidweel, 
19, boulevard Malesherbes, Paris. This tractor runs on the Neverseip 
chain track. The 4 cylinder vertical engine (102 mm. bore and 152 mm, 
stroke) develops 25 H.P. at 850 revolutions per minute. The 2 forward 
speeds give 0.87 and 2.73 miles per hour and the reverse 1.49 miles per hour. 

Each chain tread is 12 in wide and a length of 5 ft. is in contact with 
the soil. The machine is 9 ft.. 6 in. long, 5 ft. 4 in. wide and 6 ft. without 
the shelter-roof and 9 ft. 5 in. with it. 

11) 2 Avery tractors (2),enteredby Mr. T. Pieter, 24, rue Alibert, 
Paris; the 16 H. P. model costs £436 and the 25 H. P. model £660. 

12) The 25 H. P. BtTEE tractor (3) entered by Schweitzer & Co., 
86 rue de Fiaudre, Paris, 

13) Two Rock Iseand tractors (4) of 16. H. P. (sale price £572) and 
20 JEi.P. (cost, £740) and one 25 H.P. Littee Giant tractor {3) (cost £900), 
entered by the Soci6t6 des Machines Agricoees R. I. P., 60, avenue de la 
Republique, Paris. 

14} The MacCormick tractor (20 H. P. Titan tractor) entered by 
Messrs R. Waeeut & Co., 168, boulevard de la Villette, Paris. 

II. — Le Gi^ie Rural describes some of the most interesting machines 
entered for the Noisy-le-Grand trials and gives numerous figures. 

1146 - The Production of Agricultural Material and the Maximum Prices for Agri¬ 
cultural Maehineiy and Implements, in France, —MAitis-BESNAKi>,in the Bulletin 
7 nensuel de la Chambre Syndicate des Constnicteim de Machines Agncoles de France, No. 4, 
pp. 169-175 4-1 Table. Paris, June, 1918. — II. Fcuille d^Informations duMinistere de 
VAgriculiure,YeeLr:S^llI, No. 29,pp.9-10 4- 3Tables.Paris, Jub" 16,1918. 

The results of air inquiry made by M. Maris-Besnard, President of the 
Chambre Syndicale des Constructeursde Machines Agricoles des France 
The author thinks that, in order to estimate the French output of 
agricLiltural material, the number of workmen employed in French works 
must be used as a basis because, according to the evidence available, it 
can be shown that the market value of the products of a manufactorj" di¬ 
vided by the number of workmen gives a market value per workman that 
agrees very closely for similar industries with equal equipment. 

For a large number of manufacturies this figure is 6666 francs (about 
£ 264.14s), One manufacturer who is best equipped and woiks in series, 
can arrive at 20000 francs per workman. With smaller firms a figure 
slightly less than 6000 ft. is arrived at. 

The Chambre Syndicale des Constiucteurs de Machines Agricoks 
de France ignites 410 fitms making machinery, tractors, agricultural im¬ 
plements, appliances for dairying and agricultural industries. Debray's 


(i)SjseR.,i9i7fNo$. 941 1051.—(2) SeeR., Aug., X917, isro. 753 —(s) See jE.,.$epE, 

J9i5,Ne. 953’andR., 1917,^03.271 and 105X.— (4)and(5) SeeR., 1917, No. * 
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yearbook of Agricultural Construction mentions 1500 small fiims making 
ploughing implements with 2 or 3 workmen, and which altogether repre¬ 
sent about 1500 workmen. 

Besides this there are thousands of workmen, farriers, smiths and plough- 
wrights that buy paits of the machines and assemble them. Their produc¬ 
tion can be estimated from the quantity of material supplied to them. 

The anther summarises in table-form the chief elements of French pre¬ 
war construction, using as basis documents and information supplied by 
the more important makers. No mention is made of the production of 
machines for mechanical cultivation — tractors, windlasses, etc. — which, 
in an embryonic stage before the war, is now undertaken by 22 firms, form¬ 
ing part of the Syndicate, and able to produce thousands of machines 
annually. 

This table shows that the number of Brabant ploughs made in France 
in 1913 was 40 000 (64 syndicated firms) wdiile that of various ploughs w^as 
200 000 (2 000 small makers) ; the number of cultivators, harrows, rakes, 
was 150000, and that of rollers was 50000 ; 6 000 machine drills and manure 
distributors (10 firms) and 12 000 drills (ii firms) of various types were made ; 
5 firms made 10000 mowers, and 7 made 3000 harvesters and binders ; 
3 000 threshing sets were made by 48 firms ; the number of agricultural 
motors made rose to 2 800 for 21 firms and 3 200 for the non-syndicated 
firms ; 25 firms made 40 000 pumps ; 27 makers made fixed farm machinery 
(root-choppers, mills, sifters, etc.) to the number of 230 000 ; the number 
of presses and apple-pounders, etc., rose, to 180000 ; 30000 dairy appli¬ 
ances were made in 1913; about 100 firms made various types oi imple¬ 
ments, etc. 

The production could be increased by 15 to 20 %, on taking into ac¬ 
count about a thousand small, non-syndicated firms employing 2 or 3 work¬ 
men. The table also shows the tonnage produced (129350 metric tons) and 
it§ market value (132 180 000 fr.). « 

II. — The French hlinister of Agriculture has given his approval to 
the list of maximum prices for agricultural implements and machineiy, 
proposed by the presidents of the “ Chambre syndicale des constructeurs 
de machines agricoles ”, the Chambre ^yndicale du commerce des machines 
agricoles ”, the ** Consortium des fabricants de machines d'agiiculture ” 
and the ” Consortium des industiiels de la ferrure 

The maximum prices thus fixed for French and foreign-made machines 
respectively are: — 

750 and 775 fr. for i-horse mowers ; 850 and 875 fr. for 2-horse mowers ; 
X150 and 1x73 fr. for reapers cutting 49 in. ; 1175 and 1200 fr. for reaxoers 
cutting 33 in.;ip5 and 1240 fr.for reapers cutting 59 in.; 2275 and 2300fr. 
for binders cutting 59 in.; 2400 fr. for foreign-made binders cutting 83 in, 
(on account cf increased freights,the deliveiyprice of fc-reign-made binders 
includes an increase of 400 fr„ that of foreign reapers 200 fr., and that of 
foreign mowers 150 ft.) ; 530 fr., 545 fr., and 565 fr. for French horse-rakes 
with 24,26 and 28 teeth 148$ and 510 fr. for foreign horse-rakes of light type 
with 26 to 32 tines ; 975 and iioo fr. for tedders 96 in. wide; 950 and 975 
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fr, for tedders 71 to 96 in. wide ; 675 and 760 fr. for fork tedders (6 forks 
witk 4 tines). The maximum price for sisal and maniila binder twine is 
fixed at 5.65 fr. the kg. 

As regards all-metal ploughs (save those specially made for tractors), 
the maximum price has* been fixed at 4 fr. the kg. for those weighing up to 
no kg.; at 3.75 fr. the kg. for thos <5 from no to 150 kg.; and at 3.50 fr. 
the kg. for those weighing more than 150 kg. For^eeders, scarifiers, with 
steel frames and rigid or spring tines, the maximum price is 2.65 fr, the kg. ; 
for metal harrows, 2.50 fr. the kg.; for i-row hoes, 4 fr. the kg. ; for ho^s for 
more than one row, 3 fr. the kg, ; for steel-sheet rollers, 1.40 fr. the kg, and 
for those in cast iron, 1.30 fr. the kg. 

Z 147 ~ Exports of Implements^ Twine, Tractors and Gas Engines from the U« S. A. 
for the Period 1915 to 1917. — Farm Implement News, Vol. XXXIX, 3 Sfo. 14, p. 21 4 - 
I Table. Chicago, April 4,1918. • 

The exports of implements, tractors and gas engines from the U. S. to 
other parts of the world from 1915 to 1917 inclusive is shown in the follow¬ 
ing Table: — 


Articles exported 

X915 

1916 

1917 

Quantity 

Value 1 

I Quantity 

Value i 

i 1 

Quantity 

Value 

Hay rakes aod tedders 


$ 

212 934 


301 tt $ 


777 583 

Mowers and reapers, . 

— 

4 367 181 

..... 

7 347 408 

— 

12 740 298 

Planters and seeders . 

— * 

274 391 

— ! 

340 437 


43T 358 

Houghs aod cultivators 

— 

3371913 


5 202047 

— 

7593 145 

Threshers. 

— 

I 563 245 

— ! 

I 933 974 

»— 

2 749 785 

Parts, etc. .. 

— 

3 793 *83 

— 

6 X04 755 

i — 

9 222 570 

TotiA . . . 

— 1 

135 S !;840 

1 


— 

33518139 

Binder twine ... Ib. 
Stationary gas^«tt- 

1 

108241737 

8 601 520 

156 289 298 

15317309 

129705369 

20 163041 

gines.No. 

Stationary petrol 

2415 j 

1 

457409 

3446 

406297 

■ 6083 

840 175 

engines. » 

Traction and cater¬ 

20039 

1549242 

1 33 231 

2886275 

27550 

3 240 ig6 

pillars (petrol) . » 

660 

1303 209 

i 3 9*59 

6208868 j 

14233 ! 

16155184 

X^osene engines . » 



1 i 


6539 

2 009 915 


Z 148 - The Price of Binder Twine in the U. S. A., in 1918. —• Weekly News Letter, u. s. 

Dept, of AgncuUure, Vol. V, No, 42, p. 4. Washington, May 22, 1918. 

The prewar price for sisal averaged about 7 cents per lb. It was 7 ^ 
cents landed at ports of entry in June, 1916, In July of the same year, it 
was increased to 10 cents at which price it remained till December, 1916, 
when it rose to 16 cents in March, 1917. In August 1917, it reached 19 
^ents at Gulf ports and 19 % cents delivered at New York.* 

The cost of binder twine from sisal and other sources has been officially 
* fixed for 1918 at 23 cents f. o. h. factory for 500 ft. twine, other grades being 
in proportion. The wholesale price is slightly higher to allow the dealers 
a fair profit. An ample supply of binder twine was assured for the harvest. 


7 
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1149 - The lean Baehe Vineyard Tractor. — rincselmann, the Bulletin de la Societi 

tTEncouragementpoiifVIndustrie YearCXVII, Vol.CXXIX,No, 3,pp. 565-566 
-{-1 Fig. Paris, May-June, 1918. 

So that the tractor can pass between the lines of vines planted from 59 
to 79 in. apart after the end of May, when the branches tend to cross, M. 
Bache suggests the use of the machine* A (see Figure), mounted on 3 wheels, 
of which 2, the front wlieel a and the driving wheel m, could pass in the 
middle of the space y’ y”which would be turned over by the plough C, whilst 
the third wheel r, on the left at the back, would pass in the space yy' and 
wouTd only serve to maintain the balance of the machine. The third wheel 
might be loose on its axle so that its tyre (like that of*the wheel m) would 


j 

K 


k 



\ » 

K j 

'2* 


K 

I 

I 

K 

I 


X 

\ 

I ‘ 

X 

I 

i 

X 

I 

I 

X 

I 

I 

X 

I 

i 


Diagram of M. Jean BaChe’s vineyard tractor. 


always run exactly’^ in the centre of the space yy* between the rows of 
vines. 

The greater part of the weight of the engine would be carried by the 
broad-tyred wheel m ; the axle joining the wheels r and m would be el¬ 
bowed, forming a sort of bridge n at least 59 in. high that could pass over 
the branches of the row of vines y without harming them. Under these 
conditions the machine would have to turn to the left, as is always done with 
animals in the vineyards of southern France. As the space between the 
rows should be cultivated over its whole width in one turn, to facilitate 
turning 2, 3 or even .4 can be passed over on the headland, being*cuitivated 
afterwards. * 

The first model of the Dessaitees tractor (1) tried by the author in 


(i). See R., January, igiB, Ho. Si and R,, i$iB, No. 331. (Ed,) 

[im] 
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1917 at Noisy-le-Grand, France, is similar in principle, save, that, in the 
rear, there is a second balance wheel / symmetrical to the wheel r relatively 
to the driving wheel m, so as to provide for the transverse stabilitj^ of the 
tractor. 

1150 - Rotaty Harrow Attachment for Sulky and Multiple Gang Ploughs, — 

Potter, P. B.,in the Scientific Amencany No. 22, p. 502 + i New York, June i, 1918. 

The rotary harrow described considts of a single gang of closely spaced 
spading discs. Each disc is made np of a number of sharp, steel blades, 
which are narrow and have a curved and twisted shape. 

As the discs roll along, the blades stab and slice the furrow to pieces, 
and as there is a considerable number of blades, the surface is left with a 
fine even mulch. There^is a lever fonr^ulating the depth and a spring for 
adding pressure to the blades. As the discs have rather a revolving action 
than a dragging one, there is only an increase of 7 to 10 % in the draught 
on the plough. The attachment is made to clamp tightly to the plough 
frame and is readily adjustable in any direction ; it can be purchased for 
the single-bottdm sulky or the multiple-bottom engine gang. 

As the soil is freshly ploughed, it is more easily pulverised, provided the 
ploughing has been done under the right conditions. 

1151 - The Production of Groats and Oatmeal —The implement and Machinery RevieWy 
Vol. XmV, No, 518, p. 182 -f 2 Figs. I<ondon, June i, 1918. 

Description of an oat milling plant, with figures showing the arrange¬ 
ment of the plant in a simple building, according to the plans of A. R. Tat- 
TBRSAi<n & Co., milling engineers, 75D, Mark Eane, London. 

Before milling the oats r^st be thoroughly dried, either in an ordinary 
kiln heated by coke, or by special oat-drying apparatus (which is preferred 
in some cases). 

The dry oats are elevated automatically from the kiln floor and depo¬ 
sited in a bin ready for cleaning. From this bin the oats fall by gravitation 
into a special separator and cleaner, which delivers the grains sufficiently 
cleaned for treatment in the mills. From the cleaner, the oats are elevated 
and drop into a tin from which they fall to the shelling mill. This mill is 
fitted with stones of large diameter, fixed horizontally to a vertical shaft, 
which loosen the outer cuticle or shell of the grain ; the material is removed 
automatically to a reciprocating sieve, which eliminates any flour or meal 
made in the shelling process, and the ovextailsof this sieve are passed through 
a blower or aspirator for removing the loose .shells. The groats are elevated 
to another bin, also placed over the shelling bin, to repass the stones, when 
a second separation is made on the sieve and blower. The shelled oats or 
groats next fall into a hopper fixed over the grinding mill, et the India'-^' 
pattern, fitted with stones of a special texture suitable for reducing the 
groats into fine meal as may be required. Following this the flour passes 
into a double vibrating sifter in conjunction with another blower for remov¬ 
ing the fine particles of husk which may be still left in the meal. 

This is a type of plant much favoured in Ireland, which country is 
how a rapidly increasing producer of oats* and oatmeal. 
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1152 - The Seott Process and Plant for Drying Potatoes. — m implement and Machinery 
Review, Vol. XI,IV, Ko. 518, pp. 1S4-186 + 4 Figs,I,ondon, June 1,1918. 

In the Scott process the potatoes are delivered into a washer, which 
consists of an inclined trough fitted with a revolving spiral. The spiral is 



Fig. 2, — Scott drying plant: Elevation. 

*driveB slowly aud forces the potatoes along ihto an elevator boot* At this 
point Is fitted a device for separating the stones, adjusted so as to float the 
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tubers but uot the stones, A stream of water runs continuously in a con¬ 
trary direction to the potatoes and so washes ofi all dirt. 

As is shown in the appended figures, the potatoes are now elevated 
into a peeling machine, which consists of a rotatiilg cylinder, the interior 
of which has an abrasive surface which rasps the skin from the. tubers, the 
peelings passing to the bottom of the containing tank. The rotating cylin¬ 
der is slightly inclined to Induce the potatoes to travel forward. The peel¬ 
ing operation is also carried out under water ; the resulting sludge, when 
filtered and dried makes an excellent cattle and poultry food 

After peeling the potatoes are conveyed to a slicing machine, the buckets 
of this second elevator being perforated to complete the draining of the 



Fig. I. — Sqoxx drying plant: end view. 


potatoes. ^ The slicing machine consists of a rapidly revolving disc fitted 
with cutting knives. The potatoes are fed up to these knives by means of 
a suitable hopper, and from this point they pass in fine slices into a drying 
a spreading device which distributes them evenly. 

The drying machine is in portions. In the upper part or steaming 
chamb^, the potatoes are constantly in contact with steam, which is led into * 
this portion by suiteble pipes. The lower and larger portion is the drier 
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proper. This consists of a closed chamber, containing a number of endless 
moving b§nds yvhicb carr^^ the charge thiough the chamber. The slices 
are spread on the top band and. travel along to the far end of the machine, 
when they drop on to the next lower band, and are carried to the feeding 
end of the chamber. This forward and backward process is repeated un¬ 
til the lowest band carries them right out of the chamber, dry, and deposits 
them at some point ready for grinding. 

The actual drying is carried out by hot air. The air is heated by draw¬ 
ing it over steam-heated pipes b3' means of large fans which force it to per¬ 
form a continuous circuit through the heatei, into intimate contact with the 
steamed potato slices, then back through the heater, and so on. 

An extraction fan constantly withdraws a small portion onl^ of the 
most saturatedr air, and^his is replaced by fresh a^r at a convenient spot 
near the heating pipes. In this way great economy is eftected in steam con¬ 
sumption, as partly used air is directed into the drying chamber again and 
again, so obviating the necessity for heating up a complete supply at each 
journey through the drying chamber and thus avoiding the loss of heat in 
the exhaust air. 

Throughout the whole of the operations the material is never handled,- 
and labour is thus reduced to the bare handling of the potatoes on reception. 
By the provision of suitable silos in large plants even this operation can be 
made of insigificant importance. 

Where steam is not available for heating, the makers provide a direct- 
fired air heater which can burn any kind of fuel. 

Messrs. Scott & Son Wd., 72 Oxford St,, London, make all the plant 
necessary for drying potatoes preliminary to milling, but do not manufac¬ 
ture the milling plant. However, any machine suitable for fine grinding, 
fitted with fine screens, would meet requirements, such as a CARTER dis¬ 
integrator, fitted with a sifting reel and bagging attachment. 

The Scott drier can also be used for other vegetables as well as fruits. 
The machine costs more than ordinary driers, but it more than repays its 
extra cost in the economy of labour and fuel. 

1153 - Peanut Decortieators, See No. 1160 of tiiis Revim, 

1154- Machines for the Recovery of Grape Stones for the Production of OiL— vbntre, j ., 

in Le PiOph AgricoU et Viticole, Year XXXV, Vol. L 2 SiX,No. 29, pp. 54-61 2 Figs. 

Montpellier, July 21, 1918, 

For the satisfactory recovery of the stones from grape residue, the author 
shows that a sifter is necessary for large works dealing with 22000 to 44000 
lb. of residue a day, while a cylin^ical sorter suffices for smaller esta¬ 
blishments. 

The sifter described by the author consists of a wooden frame support¬ 
ing a sheet of galvanised iron wire gauze with an 8 mm. mesh sloping at 
15 to 18 %, The frame is attached to the bed by carriage-springs 6 mm. thick 
and strengthened at their lower part to avoid breakage. The frame is moved, 
to and fro by a cranked shaft at the rate of about 250 oscillations per minute., 
The sifter is about 9 ft. loi^ of which 6 ft. 6 in. is used, the % ends, ; 
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stretigtbened with iron so that the residue will not break the gauze in falling 
on it; it is 31 in. wide. The residue arriving at the tipper part of|he frame 
moves along as the result of its own weight and the OvScillating motion. The 
sifting forces the residue to turn, thus shaking and scraping it on the gauze. 
The stones fall through with a little pulp that can easily be separated by clean¬ 
ing in the winnowing-machine. Some to i H.P, are required to drive 
the machine, which can treat from 22 000 to 44 000 lb. of residue per day, 
separating from 6 600 to 8 800 lb. of stones. The sifter deals equally well 
with wet residues from diffusion vats or distillation apparatus. 

The cylindrical sorter consists of a cylinder covered with ‘galvanised- 
iron wire gauze with an 8 mm. mesh ; its diameter is 22 in. and its length 
6 ft. 6 in. To strengthen it and prevent the gauze from bulging the cy¬ 
linder is enclosed with 5 iron hoops {i at each endi-and the others every 20 
inches) fasted to the central axle with iron ties and to -one another with 
hoop-iron. The cylinder is supported by 2 iron-shod poles carrying a bear¬ 
ing in which runs the central axle. The cylinder is inclined at about 12.5 % 
to the horizontal to speed-up the work; it runs at 35 to 40 revolutions a 
minute. Two men are required, one to‘turn the cylinder, the other to feed 
in the residue. Some 880 lb. of stones may be obtained in a day, but as the 
machine is slow and the work is not so well done as in the sifter, it should 
only be used with dried residue. The two machines are not complicated, 
and they are easy to make. With them both conuneicial men and vine 
growers can rapidly recover the stones without waiting for fermentation to 
start in the residue, coagulating the pectic matter, which would have the 
double disadvantage of hastening the resinification of the fatty acids of 
the oil and also of favouring the retention of a farge quantity of pips in 
the pulp. 

The stoned residues can be at once ensilaged for feeding live stock, espe¬ 
cially sheep, 

XI55 " Review of Patents. 

TticXAGE lytAdHiKES AND I!mplements. — Canada: 182788 Wheel 
plough ; 182804 Grubbing implement. 

Fmno&: 486735 The use of the Baxtdry motor-binder (x) as a motor 
plough, etc.; additions Nos. 20598 and 20599; 487693 Plough consisting 
of 3 motor-driven, identical and juxtaposed screws. 

^ United Kingdom: 1x6366 Harrow; 116793 Device for automatically 
raising the frame of a motorplough or cultivator, 

'United Stedes: X267502-X268893 Ploughs; 1268060 Stalk cutter; 
X268150-X268861 Harrows; 3:268319 Combined harrow and roller; 1268823 
Plough cleaning attachment; 1269028 Motor driven agricultural machine ; 
1269x38 Wheelplough; 1269166 Wheeled disc •plough; 1269484 Earth 
scraper; 12700S7 Dand roller; 1270180 Agricultural implement; 1270299 
Disc ha;,row; X2703X7 Rotary harrow; X270525 Traction plough ; X270627 
Motorplough, 

m See R 1^0. 48^735. 
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Drainage and Irrigation. — Sweden: 42852 Watering device for 
field or garden ; 42955 Ditching machine/ 

Switzerland: 78^51, Ditching machine. 

United States: 1268148 Ditching attachment for turning plough; 
1270597 Corner finisher for irrigation. 

Manures and ManTtre Distri!b'utors. — Sweden: 42643 Feeding 
device for fertiliser distributor ; 42675-42887 Manure spreaders; 42922 
Liquid-manure spreader. 

United Kingdom: 116758 Manures obtained by treating, with yeast 
peat and farm or agricultural refuses and added with phosphoric and po- 
tassic materials. 

United States: 1267563 Broadcast spreader; 1269189 Method of re¬ 
covering fertilising material from tannery waste liquids; 1270070 Fertiliser 
distributor ; 1270071 Feeding mechanism for fertiliser distributor. 

Driels aN2> Seeding Machines.. — Sweden: 42781 Device for drills ; 
42853 Potato planter. • 

United States : 1267397 Potato seed cutting machine ; 1267583 Peanut 
planter ; 1267713 Check row transplanter; 1267762 Landmarker for plant¬ 
ers ; 1268291 Check row planter attachment; 1269451 Mai2:e planter; 
1269591-1270577 Planters ; 1269877 Hand seed planter; 1270109 Attach¬ 
ment for grain drills. 

Various Cueturae Operations. —• Netherlands: 2545 Temporary, 
portable, glass-roofed shelter for young plants. 

Sweden: 42983 Device for horse-hoe; 42985 Hoe with hollow handle 
provided with a device ^or sowing forage seeds ; 42986 Hand hoe, 

Switzerland: 78750 Hand-hoe. 

United Kingdom: Hand hoe, rake, marker and clod chopper 

combined; 116525 Combined rake and hoe. 

United States: 1267425-1268117 Shield attachment for mai^e planters; 
1267518 Cultivator shovel; 1268042 Cotton choppier; 1268687 Potato cul¬ 
tivator ; 1269129 Weeding machine. 

CoNTROE OF Diseases and Pests of PEAN^isl — Canada: 183160 Ani¬ 
mal trap. ♦ 

New Zealand: 38637 Weed eradicator and digger, 

Sweden: 42561. Apparatus for destroying injurious insects. 

United Kingdom: 115755 Animal trap; 1x6762 Device for raising and 
supporting vegetation whilst sprayed underneath with a sprayer. 

United States: X267391-1268166-1269596 Animal traps; 1268x27 Insect 
catcher; 1268660-1269334 Boll weevil destroyers; 1268992 Quackgrass digger. 

Eeapers, Mowers Aisto Other Harvesting Machines. —Canada ; 
182878 Binder mechanism. 

New Zealand: 39806 Fruit picker, 

Sweden : 42528 Divider for mower; 42723 Fruit picker ; 42923 Graiu 
saving attachment for harvester. ^ • 

Switzerland: 78753 Binding apparatus. 

United Kingdom: xidxgx Rubber tapping knife; X16300 Motor dri^’^ 
ven sugar cane harvesting machine; 1x6522 Flax pulling machine, ' " 
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United States : i26yS5^ Kafir corn header ; 1267614-1268902-1269550- 
1270202 Peanut harvesters; 1267938 Shock binder; 1268169-1269516 
Shocking machines; 1268302 Attachment for harvester-header; 1268345- 
1268384 Maize buskers; 126S698 Adjusting device for harvesting machine; 
1268882 Attachment for sweep rake; 1269161 Elevator support for harvest¬ 
er; *1269393 Sweep rake; 1269522 Combined harvester; 1269742 Seed 
harvesting machine ; 1269781 Binder attachment; 1270016 Butt adjuster 
mechanism for grain binder; 1270487 Gearing for mowing machine; 
1270488-1270489-1270490-1270491 Mowers. 

ilACHiNES EOR Lr^TiNfe ROOT CROPS. ~ Denmark: 23081-23098 Tur¬ 
nip harvesters. 

Sweden: 42500 Continuous horizontal conveyer for attachment to beet dig¬ 
gers; 42704 Beet topping machine; 42822 Beet digging and topping machine. 

United Kingdom : 116120 Potato digger and harvester. 

United States : 1267692 Potato separator ; 1268085-1269789 Beet har¬ 
vesters ; 1268388-1269371 Beet toppers; 1270503 Beet topping device for 
beet harvesting machine. 

TEreshino and Winnowing Machines. — Canada: 182968 Thresh¬ 
ing machine ; 183056 Vacuum grain loader and cleaner. 

United Kingdom: 115951 Apparatus for the separation and dressing 
of seeds and grain. 

United States: 1268857 Conveyer attachment for threshing machine ; 
1269033 Reeder for threshing machine; 1269109 Threshing machine; 
12692x1 Pea viner. 

Machines and Implements eor the PREPAr^^TiON and storage op 
Grain, Fodder, etc. — Canada : 183240. Stacker feed mechanism. 

New Zealand: 38870 Flax stripping machine. 

Umted Kingdom: 116178 Baling press; 116238 Hay collecting and 
cocking machine which may'be provided with threshing drum for separat¬ 
ing the seeds from the hay; 116333 Scutching apparatus; 116378-116789 
Hay cocking machines. 

Umted States: 1268122 Hay and bundle loader ; 1269358 Grain trans¬ 
ferring device ; 1269435 Automobile truck; 1270123 Hay loader ; 1270145 
Baling press. 

Forestry. — Canada : 182804 Grubbing implement. 

France: 487366 Machine for felling and cutting trees. 

Sweden: 42635 Small brush bunding machine. 

United Kingdom: 116015 Portable saw for felling and cutting trees; 
1x6783 Sawing machine for cutting felled timber. 

United Stedes: 12700x0 Method of treating decayed spots and cavities 
in wood. 

Traction and Steering of Agricultitral Machinery. — Canada : 
182695 Coupling for hay racks. 

Frame: 486496 CkAPRON agricultural tractor (x) improvement, addi- 
tion Ho. 20578 ; 487763 Agricultural tractor. 

(1} See J?, June, i^iS, n® p, jr47, pateat 48^455 {iot tjiis aumber read No, 486496). 
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New Zealand: 39892 Windmill. 

United Kingdom: 116112 Transmission gearing for motorj)louglis and 
motorvehicles; Ii6i4i-ii6i42-ii6i43-ii6i44“ii6i43~ii6i64 Endless track 
vehicles; 116180 Tractor. 

United States : i267503--i267525-i267825-i267986“i268o34-i268324- 
1270480-1270531 Tractors; 1267768 Traction engine; 1268116 Tractor 
attachment for motor truck; 1268417 Automobile traction wheel attach¬ 
ment; 1268493-1270252 Tractor wheels; 1268517.Traction tread device 
for tractor wheels; 1269293 Device for attaching ploughs to vehicles; 
1269609 Steering device for traction engine ; 1269755 Tractor gearing. 

^ FSEDmo AND Hoitsin'g of LlvFSPOtK:. — Canada: 185152 Animal 
holder. 

United Kingdom: 115062 Horse blanket; 116318 Pig and poultry food 
from stomachs of slaughtered animals ; 116357 Processes for producing a 
meal or flour from brewer’s and distillers’ grains. 

United States: 1269346 Cattle stanchion ; 1269943 Hog trough. 

PooXTRY Farming. — Canada : 182779. Drinking fountain. 

United Kingdom: 116318 Pig and poultry food from stomachs of 
slaughtered animals;'116560 Poor opening device actuated by the weight 
of a fowl. 

United States: 1267426 Incubator ; 1268347 Egg case package ; 1269874 
Poultry drinking fountain ; 1270756 Egg turner. 

AprCuDTURB. — Denmark: 23110 Bee feeder. 

United States: 1270507 Bee hive. 

Industries Depenising on Pdant Products. — Canada: 182822 
Vegetable slicing and shredding machine; 183142 Flour sifter; 183179 
Sap spout. 

Switzerland: 78752 Drying apparatus. 

United Kingdom : 116167 Fruit cleaning apparatus; 116233 Bottling 
machine; 116401 Sugar cane mill; 116521 Process of extracting sugar 
from canes; 116606 Apparatus for drying fruits, vegetables, seeds, fibres, etc. 

'United. States: 1267419 Sugar refining apparatus; 1267655 Fruit 
drier; 1267776-1268398-1270733 Tobacco stemming machines; 12694x2 
Fruit and vegetable drier ; 1269843 Method of canning maize ; 1269966 Ap¬ 
paratus for the washing of raisins and the like. 

Industries Defending on Antmae PROi)UCTS. — Ndw Zealand: 
39782 Meat, etc., preservation'by fumigation. 

United Kingdom: 115009. Tanning process. 

DAiRto^G. — Canada: 182683 Chum. 

New Zealand: 39856 Milking machine. 

Sweden: 42636. Separator device; 42640 Discharge regulator for se¬ 
parator ; 42783 Device for preventing excessive foaming in a centrifugal 
separator ; 42854 Churn easily convertible into a separator ; 42924 Device 
for joining cups and pipes in milking machines. 

Switzerland : 78786 Chum mechanism, 

; United Kingdom: X15717 Chum; 116048 Milkcan. 

United States: x^6j^20 Cheese press; 1268766 Chum ; 
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tary milk pail; 1269015-1270091 Milking macliines; 1269348 Cream, skimm¬ 
ing device ; 1270429-1270473 Pulsator for milking machines. 

Pasm Bujedings and Equipment. — Canada: 182886 Gate ; 182994 
Wire stretcher; 183184 Ventilator mechanism. 

UnUed Siaies: 1267863 Silo ; 1268948 Pence gate. 

Various. — Canada: 183146-183214 Pumps. 

N6 w Zealand: 39913 Germination of seeds testing box. 

RURAL ECONOMICS. ' 

1156- Influence ofaCity onFarmlng.— arnoid, J. K.aadMbNiGOMERy, F., in V. s. Dept, 

of Agric. Bulletin. No. 678 (Office of Farm Management), pp. 1-24. Washington, D. C., 

May 7,1918. 

This bulletin gives the results of a study of the agriculture of Jefferson 
County, Kentucky, a locality which is influenced greatly by a moderately 
large and growing city, I^ouisville. In response to a favourable and increas¬ 
ing market for vegetables, an increasing area of land is being utilised for 
market gardening. The raising of such crops as potatoes and onions has 
been profitable, principally on account of exceptional marketing facilities. 
The raising of cereals while still important has declined. The city offers 
an expanding market for dairy products, but by means of railways and 
tramways the city is quickly and cheaply reached by dairy farms located 
a long distance out, where cheaper land and other favourable conditions 
enable the farmer to compete successfully in the dairy market. With the 
growth of the city, the extensi’on of trolley lines^and the improvement of 
highways, an increasing number of people occupied in the city are living 
in suburban towns and in the near-by country. All these factors combined 
created a set of conditions which brought about rapid changes in agricultural 
practice. 

Old types of farms, once dominant, are now disappearing, and new 
types are organised to profit by the oportunities offered* Farms that 
were once profitable as large units, under an extensive system of agriculture, 
come to be relatively unprofitable under new conditions creating higher 
values for real estate. 

These conditions are analysed in this study in order to arrive at an un¬ 
derstanding of the underljjing principles of farm organisation and practice 
in the area surveyed, to point out the more profitable types of farming 
and to show how some of the more successM farms are organised. 

Sources of informMion and basis of study, — In the autumn of 1913 
about 50 far:^ were visited and a detailed study was made of the leading 
crop enterprises,. In 1915 another farm- management survey was made 
of 100 farms in this area, within 20 miles from Touisville, representing 
various types, in which the organisation and the business success of each 
farm were carefully studied. 

the City and the County, —The city of I.^oiiisville, on the Ohio River, 
occupies an area of about 28 square miles, and reached in igrb a popu¬ 
lation of 267 342. - . , . ' \ . ♦ * ■ ' ' \ 
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The city market place is operated by an association of farmers and 
business men. 

The rural population of Jefferson County, including unincorporated 
towns was 38 992, showing an increase of 42.4 % during the preceding 10 
years. During the same period the city population had increased 9.1 %. 
These figures indicate a rapid growth of suburban population. Outside 
of unincorporated towns the increase was over 30 %. Seven per cent of 
the population in 1909 was foreign born and 32 % of mixed parentage.* 

There were in 1909 3 093 farm^in the county, an increase in ten years 
of about 9 %. During the previous decade the number of farms under 
100 acres in size had increased 17 %, while farms over 100 acres in size 
had decreased about 14 %. During the same period the area devoted 
to the raising of vegetables had-increased about 29% and the area devoted 
to cereals decreased about 22 %. Within the county during the decade 
1899 ^9^9 there was a marked decrease in the production of market 

milk, while three adjoining counties farther out with railway communica¬ 
tions had a marked increase in milk sold. The decrease in Jefferson county 
was 43 %, while the increase in three outside counties was about 232 %. 
Jefferson county had a large increase in the amount of butter and cream 
sold, whh:h to some extent made up for the loss in market-milk pro¬ 
duction. Butter, however,is made in small quantities as a by-product on 
nearly all types of farms, so that the increase in this product can not 
be said to make up the loss in market milk production. The census figures 
further show a decrease in the number of dairy cows in Jefferson County 
and an increase in the tj^ree outside counties during the same period. 

SqU and climate, — The soil in the northeastern part of the county 
is a clay loam similar in character to the bluegrass soils farther east. The 
southeastern part of the county has relatively the poorest quality of soil, 
besides a portion which is hilly or mountainous. Much of the region, 
however, might be termed river-bottom land. 

The climate is typical of that found in the lower elevations of the south- 
central States. The winters are comparatively wet, the highest average 
rainfall coming in March. The dry season begins in July and ends in 
.November. The average growing season extends about 186 days, 200 days 
during the year being available for field work. 

The farm practice, — Several types of farming are found in a radius 
of 30 miles from the city, representing two general systems of farm practice, 
the extensive and the intensive. The farms practising the extensive 
system are found toward the eastern part of the county and become more 
nearly typical as the bluegrass region is approached. These farms usually 
are large or medium-sized. The rougher and stony parts axe kept in per¬ 
manent bluegrass pasture. Orchard grass and clover are grown in rotation 
with grain and potatoes. I^ive-stock enterprises, dealing chiefly with beef 
, cattle, dairy cows, sheep, swine and horses, are important. Irish potatoes, 
which often take the place of maize as an intertilled crop on these general 
farms, commonly occupy 25 to 50 acres. 

On the smaller farms nearer the city the farm practice is entirely dif* 
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ferent. Nearly all the tillable area of these farms is planted in field truck 
crops, a very small percentage being left for pasture. Much of the land is 
double<ropped. 

Relatimi of distance from the City to Type oj Farmms!. — Table I indi¬ 
cates the influence that distance from the city has on the type of farming. 
Receipts from such field crops as maize, wheat, hay, hogs, and stock cattle 
are grouped in this table under the head receipts per cent from other 
'sources 


Tabee I. — Relation of distmtte fmm city to type of farm. 



Number 

Size 

Rent 

of land 

per acre 

$ 

... ■«--- 

Receipts per cent 

Distance from city 

of farms 

surveyed 

of farm 

acres 

' From tiuck 
and 

potatoes 

From dairy 

t From other 
sources 

8 miles or less. . . 

25 

102 

11.85 1 

68 

10 

22 

g to II miles. . . 

iS 

221 

5*59 j 

35 

Z2 

53 

12 to 14 miles . . . 

24 

256 

5-37 1 

34 

20 

46 

15 miles aad over, . 

33 

257 

4.66 i 

20 

27 

53 

All farms . . . 

tm 

211 


38 

18 

44 


The small intensive farms near the city are the mQSt\pro’filabl&, 

The relation of size of farm to operating expenses per acre and to land 
earnings per acre, with growing distance from'the city, is illustrated in 
Table 11 . 


Tabee II. — Relation of size of farm to operating expenses per acre 
and to land earnings per acre. 



Nuinber 

Distance 

Average 

area 

Operating 

Oross 

Eand 

Eabour 

Profit ‘ 

Size of farm 

of farms 

from city 

of 

expenses 

receipts 

earnings 

on in- 


improved 

laud 

per acre 

per acre 

per acre 

income 

vestment 

Aeres 


Miles 

! Acres 

$ 

9 

$ 

9 

% 

Eess than 8b 

21 

9 

44 

73 1 

9O 

1 

23 

1000 

7 

80 to 159 

25 

12 

121 

36 1 

45 

9 

800 

5.6 

160 to 299 

33 

13 

2X2 


20 

5 

100 

4 

300 and over 

21 

16 

420 

H 

18 

4 

X40 

4 

All farms 

184 

— 

199 

32 

42 

19 

— 



The main reason for low profits on the larger as compared with the ^ 
smaller farmsis that many of the larger farms are not doa ng intensive enough" 
agricultnte to meet the new conditions brought about by a large and 
growing city. , 
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Distance from the city a factor in the mlue of land, — As has been pointed 
out the building of good roads, the extension of tram lines, and the near¬ 
ness of the city have made much of the land in this section desirable for other 
than agricultural purposes. Such conditions make the average market 
value of land higher than it should be for agricultural use alone. This is 
indicated in Table III. 


TabeE III. — Influence of the nearness of the city on the value 
of land and rent. 


Distance from Eocisville 

Number 
of farms 

Rent of land 
per acre | 

Valae of land 
per acre 

Eess than 8 miles. 

25 

$11.85 

$ 312 

9 to II miles. 

18 

5-59 

no 

12 to 14 miles... 

24 

5-37 1 

106 

Over 14 miles.. 

33 

; 4.66 

95 

All farms . . . 

100 

6.80 

1 1S8 


The effect of land value and nearness to city on the use of manure and 
commercial fertiliser, — To some extent large quantities of stable manure 
are used by truck farmers in the vicinity of Louisville. The availability 
of manure at a reasonable price is one of the limiting factors in profitable 
truck farming in the vicinity of the city as shown in Table IV. 

Tabee IV. — The effect of land value and nearness 
to city on the''use of manure and commercial fertiliser. 


Value of land 

per acre 

^ ! 

Number 

of 

records 1 

Distance 

toEouisvlUe 

HUes 

Sizt 

of farm 

Acres 

Rent 

per acre 

$ 

Value of farm manure 
and 

commercial fertiliser 
per crop aere 

Barn 
manure $ 

Commercial 
fertiliser $ 

Eess than $80 . . 

23 

16 

284 

5.50 

' 3-75 

. 0.60 

$80 to $150. . 

34 

13 

250 

6.60 

i 4-50 

0.70 

$ 151 to $ 300 . . . 

22 

12 

188 1 

S *75 

1 4,60 

1.90 

Over $300 . 

21 

8 

95 

15*00 

iS.oo 

1.25 

All farms , . . 

100 

IS 

»1S 

8.60 

K.U 

0.00 


Comparative study of types of farms. — The foregoing tables show that 
there is a tendenc}’' for the farms to be smaller and more intensive near the 
city, while the larms 15 to 20 miles out are larger and raise general crops 
— maize, wheat, rye, bluegrass — and keep various kinds of live stock, 
such as beej cattle, dairy cows, sheep and hogs. These enterprises are the 
sources of farm receipts, usually pretty well balanced between crops and 
live stock. Such farms may be classified as the '' general mixed type 
If dairying becomes a dominant enterprise, with 40 % or more of icceipts 
from milk or milk products, the tarm may be classified as a dairy fam. 

• 
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If 40 % or more of tlie receipts come from potatoes alone the farm may be 
called a potato farm ; if from potatoes and truck a potato-truck farm. 
These classifications are shown in Table V. 

Tabce V. — Relation of type of farm to size of business 
and labour income. 


Type of farm 

Number 

of 

records 

Acres 

of improved 

land 

Value ' 

of capital 

invested 

Total 
operating 
expenses 
per farm 

Labour 

income 

General mixed. ........ 

39 

270 

$34 700 

*3667 

$126 

Dairy . . 

22 

'205 

27 782 

3686 

441 

Potato. 

II 

192 

35000 

3715 

333 

Potato-truck.. 

24 

62 

20 000 

3950 

I 350 

All farms 

96 

196 

30 084 

3 Y 38 

1 630 


The potato-truck type of farming is by far the most profitable of the 
4 groups. This fact undoubtedly accounts in large part for the tendency 
towards more intensive farming. It must not be concluded that the potato- 
truck farms grow only potatoes and truck or that potato farms grow only 
potatoes. Other enterprises such as maize, wheat, dairy cows, hogs and 
sheep, have a place of more or less importance*on most farms of these types. 
So also many dairy farms and generi mixed farms^handle enterprises cha¬ 
racteristic of the more intensive types. I/Ocation with reference to the city, 
the soil and the transportation facilities are the principal factors determin¬ 
ing the organisation of the more profitable type of farms. 

Distribution of capital on farms of different types. — Table VI shows 
the amount and distribution of capital on the types of farms included in 
this study. 


Table VL — Relation of type of farm to distribution of capital 
on 96 farms in Jefferson County, Ky. [values are averages). 


Type erf fam 

1 

1 

Total 

capital 

9 

Market 

value 

of 

real 

estate 

9 

1 

§ 

I 

9 

II 

9 w 
la 0 

9 

$ 

K 

■si 

r,: 

9 

9 

u 

‘S 

9 

4I 

f| 

■si 

9 

Qe^eml mixed ..... 

39 

34 700 

30 5S9 


1977 

732 

7B5 

1 ogo 

2 619 

1626 

Dairy, 

22 

277^2 

23 247 

4 535 

2911 

697 

44S 

. 661 

2950 

2 349 

Potato. 

II 

35000 

31 406 

3594 

I 35 B 

769 

1100 

943 

3 545 

3 002 

Potato-tumck 

24 

20000 

17511 

3489 

847 

630 

698 

697 

2 061!^ 

946 

AU fimm . . . 

96 

30084 

2619S 

3859 

1986 

691 ; 

706 

844 

2 660 

1707 
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Distribution of crop ufea. — Table VII indicates that about 50 % 
of the crop area on the average truck and potato truck farms is used in 
growing truck and potatoes, crops which represent intensive farming. The 
remainder of the area is used for growing maize, hay and miscellaneous 
crops, principally for feeding the work horses, dairy cows and hogs. 


Table VTI. — TJte distribution of crop area on different types of f am. 


type of farm 

Number 

of records 

Crop area 

in farm 

acres 

Per cent of crops area in 

Maize 

Silage 

Potatoes 

Wheat 

Hay 


Miscellaneous 

crops 

Green 

manure crops 

Potatoes.. 

II 

133 

! 

17.9 

34 

24.9 

t6.2 

12.9 

3*5 

8.8 

12.4 

Potato-track .... 

la 

60 

15.2 


29.6 

1.2 

12.2 

24.1 

8.2 

9.5 

'Track. 

12 

45 

16.6 

— 

IS.1 

1.3 

12.7 

39-9 

13.5 i 

2.9 

Dairy.. . 

22 

82 

26.0 

9*1 

5.7 

7.3 

15.7 

24 

28.8 , 

5.0 

General mixed . . . 

39 

160 

2?.2 

a 9 

8.6 1 

17.9 

214 

24 

14*9 

6.7 


The distribution of different classes of animals on the different types of 
farms is as follows On the intensive types dairy cows, poultry, and swine 
are comparatively more important, while on the more extensive types, stock 
cattle, horses, and sheep are relatively more important. On the more 
intensive types of farms growing potatoes and truck, there is relatively a 
large amount of unmarketable products which, without stock to utilise 
them, would be wasted.. Bairy cows, swine and poultry utilise these as 
well as the permanent pasture, and thus are profitable when in proper pro¬ 
portion to other enterprises. 

The important conclusions drawn from this survey are:— 

i) For the area surveyed the small farm intensively cultivated is 
the most efficient and profitable. 

3) The most profitable t5rpes found are those specialising in po¬ 
tatoes and truck. 

3) Dairying combined with truck farming is profitable, but as a 
type it is gradually being pushed farther away from the city to cheaper 
land. 

4) The general mixed type of farm, representing the extensive sy¬ 
stem and a high degree of diversity, is the least profitable in this area. 

Descriptions of several farms illustrating types found in this section 
are appended. 
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1157 - Research on Malting anda New Process for the Reduction of Malting Loss. — 

Nowak, C. A., in Pure Products ^ Vol. XIV, No. 5 j PP* 219-223. New York, llS & y , 1918. 

The principal object of the method is to eliminate as much as possible 
the invisible loss, the loss by respiration, caused by the transformation 
of carbohydrates into CO^ and HgO and to check the excessive growth of 
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the rootlet without retarding or preventing the full development of the 
acrospire. The annual invisible losses in United States breweries are esti¬ 
mated at over 2 ihillion dollars. 

A further object is to provide a malt high in acidity, specially adapted 
to the production of bottling beers. Moreover, this new method gives a 
malt which contains the principles necessary to yeast propagation, giving 
a healthy fermentation and constantly maintaining the yeast in strong 
condition. 

The barley is sorted and cleaned in the usual manner, soaked in the 
steeping vats and aerated by passing air through the water, to which no 
lime or lime water is added, as this would neutralise the pre-existent acidity 
of the grain which it is the object of the method to preserve as much as 
possible. When the addition of lime is necessary, as in hot weather espe¬ 
cially to prevent mould or premature decomposition of the steep water, 
chloride of lime should be added so that the steep water contains about 
0,034 % chlorine in solution. 

After steeping, the barley at the flooring stage is sprinkled with a phos¬ 
phoric acid solution containing not less than o.i % or more than 0.4 % 
acid, the concentration being dependent on whether the malt is to be used 
for brewing or distilling purposes. When the malt has reached the desired 
solution as judged by the development of the acrospire, not that of the 
' rootlet, which may he delayed, it Js put in the kiln. 

The stimulating effect of the phosphoric acid upon the change within 
the grain is so marked that the flooring period may be shortened by 12 to 
24 hours without there being any danger of obtaining a product poor in 
solution. This is a great advantage as the output of a malting plant may 
be greatly increased thereby. 

The process requires no changement in the equipment and produces 
a malt very rich in soluble extract and acidity. The high diastasic and pep¬ 
tic power of malt prepared thus is not due entirely to the action of the res¬ 
pective enzymes per se, but also partly to the hydrolysing action of the 
relatively strong acids on the peptones and carbohychrates. The compa¬ 
rative results are given of analyses of two malts prepared with the same 
barley, one by the ordinary method, the other by the new method. Malt 
treated with phosphoric acid gives about 1% more extract than untreated 
malt. The increase in acidity was 0.018 % of the total acid. 

tisB - Bie Oapaeity of Wheat and Mill Products for Moisture.— Stockham, w. e., in 

No, 120, of Norik Daki^a AgriculiuraJ Experiment Station^ pp. 97-131, 
loTabli^ 4 * Diagr. AgriciJtTiral College, North Dakota, Tatmaxy, 1917. 

The author has made a number of experiments on the influence of wa¬ 
ter on wheat and wheat products; the results are summarised as follows 

1) The capacity or amount of water required to make a mixture of a 
given consistency of water and colloidal material is greatest when the com¬ 
ponent parts are in a state of equilibrium with each other. 

2) .The capacity of wheat and its products for atmospheric moisture 

and water increases as the physical equilibrium between the component 
particles is approached. . 
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3) Wheat has a higher moisture capacity than any of its products* 
The natural capacity foi water* vapour of wheat and its products under the 
same conditions is as followswheat 12.4 per cent, patent flour 11.31, 
bran 11.17, first clear flour 11.07, second clear flour 10.86, and shorts 10.5 
per cent (the percentages of moisture are calculated on the dr}^ weight of the 
samples at the beginning of the test). This is in the reverse order of their 
protein contents (the wheat excepted). 

4) Starch prepared from patent flour has a higher capacity for at¬ 
mospheric moisture than that from clear flour. 

5) The capacity of wheat for atmospheric moisture is greater at zero 
than at higher temperatures, diminishing with increase in temperature. 
Above C. it is dependent upon chemical changes which in turn are de¬ 
pendent upon the amount of moisture available. At the saturation point 
between o and the theoretical limits are only one-third to one-half 
reached because of secondary changes produced by enzymes, bacteria and 
moulds. 

6) Previously sprouted wheat absorbs both water and water vapour 
more rapidily than wheat in the natural state. It reaches its maximum 
sooner but does not reach as high a maximum as the normal wheat. 

Maximum, moisture content 
Sprouted Natiiral 

Saturated atmosphere. 35.42 % 37.43 % 

Immersed in water . 68.9 101.8 

7) Wheat products have a more rapid rate of adjustment to mo¬ 
dified moisture conditions than wheat and are more subject to secondary 
changes. 

8) Germination does not take place from water absorbed from the 
atmosphere (condensation excluded). 

9) The rate of change of the moistnre content of wheat in the at¬ 
mosphere or in water becomes slower as the maximum limits are approached. 

10) In water (when growth does not take place) the capacit3r of 
wheat is greatest at zero, decreasing with increase in temperature until at 
approximately 6o<^C. hydrolysis begins. The rate of absorption is many 
times more rapid with the higher temperature. Before secondary changes 
have advanced noticeably a ten degree rise in temperature almost doubles 
the rate of absorption. 

11) Secondary changes are nearly eliminated at zero. The losses 
are least at that temperature, amounting to only 5.5 per cent in 27 days. 
At C. they amount to 23.4 per cent in 5 days. 

12) The absorptive capacity of the wheat varies inversely as the 
water absorbing power of the flour produced from the same wheat, and as 
a rule inversely to the protein content. 

13) The dutums aie similar to hard red spring wheat samples of the 
same protein content in rate and quantity of water absorbed. 

14) Pressure upon a water wheat mixture where either may change 
in voluine at the expense of the other does not, appreciably affect the rate 

mm 
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or amouat of water absorbed by wheat where the secondary changes are 
eliminated or are slight. 

15) Pressure upon the wheat itself diminishes markedly its capacity 
and rate of absorbing water. 

16) A temporary variation of 5 per cent in the absorptive capacity 
of a flour may be produced by mechanical means alone. A much greater 
decrease, partly permanent in character, can beniade by severe treatment. 

17) The absorptive capacity varies with the protein content of flours 
of the same grade. This relation is not so marked between difierent flour 
ure; 5 grades. 

18) The absorptive capacity of flour, starch, hydrolised starch, 
and bread is greatest at zero, decreasing with increasing temperature; 50 
degrees makes a difierence in absorption of from 16 to 24 per cent with 
these substances. 

19) Sprouted wheat flour has on the average a 2 per cent lower ab¬ 
sorption than that from the same wheat in the natural state. 

20) Both normal and sprouted wheat flour increase in absorptive 
capacity during storage ; in some instances as much as 3 or 4 per cent. The 
averse increase of 34 samples in 8 months was 1.22 per cent. 

21) The proportion of water in gluten is slightly higher under con¬ 
ditions which give it the greatest freedom during its formation, i. e,, with 
higher temperatures, or with more water at its disposal. 

22) Approximately 180 per cent of water is absorbed by gluten and 
once it is formed it retains practically a constant amount of water at all 
temperatures below its decomposing point. 

23) Tho absorption of a starch gluten mixture is less than the sum 
of tie absorption of the two taken separately, 

24) By hydrolysis starch has its capacity for water doubled. By 
,dextrinisation it is markedly decreased. 

25) By baking or by decomposition gluten has its capacity for water 
decreased. Baked gluten does not vary in water capacity with change in 
temperature. 

26) The maximum staleness of bread occurs when the ratio of water 
present in the bread to the capacity of the starch is least, or the fresher 
the bread the more nearly satisfied with water arejits starch particles and 
with a given moisture content this satisfaction would vary with the tempe¬ 
rature changes inversely as the absorptive capacity of either starch, hydro¬ 
lysed starch, or bread. 

27) The capacity for moisture of the inner portion of the bread in¬ 
dicates that practically all of the starch is hydrolysed during the J)aking 
process. That of the crust is less, indicating some dextrinisation. 

. .28) The higher the starch content of a flour the more water would 
it requite in proportion to its capacity to produce a loaf of a given apparent 
feshne«, ■ 

"T* Ppodittotlon of Groate and OatmoaL No, 1151^ of this Review. \ 
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1160 - The Decortication of Peanuts. — I.Mathon,H., Rapport tendant av decorticagc des 
arachides du Senegal (Report on the Decortication of Peanuts trom Senegal), in the 
InstiUit Colomal de Marsetlle^ Section des Matures Grasses, BullcUn, No. 2, pp. 3-13. Mar¬ 
seilles, 1917. — II. Peanut Decoiticating WsiChm^s, Ibid,, Bullet 4. IMarseilles,. 
igiS. 

I. — The annual peanut crop of French Senegambia alone varies from 
250 000 to 300 000 nietric tons with an average volume of 106 cu. ft. per 
metric ton. More than of this amount has to be removed quickly, before 
the first rains, as the existing stores cannot hold more than 100 000 metric 
tons, though they have beexi considerably enlarged the last 2 or 3 years. 

In normal times the ordinary shipping lines did not suffice for this trade 
and recourse was had to Scandinavian boats lying idle at home at the pe¬ 
riod when extra tonnage was required for Senegal. Now, this no longer 
takes place and the question of shipping peanuts from French West Africa 
is of prime importance. What is required is that the yield of the ship 
placed at the disposal of the importers should be increased by decorticat¬ 
ing the peanuts. 

One thousand lb. of peanuts in their shells, as they usually are exported, 
include 700 lb. of seed, 26*0 to 270 lb. of shells and 30 to 40 lb. of earth, 
straw, sand, etc. 

The specific weight is 652 to 706 lb. per 100 cu. ft. of peanuts in their 
shells and 1266 to 1287 lb. per 100 cu. ft. of decorticated peanuts. Again, 
on a ship 500 lb. of loose undecorticated peanuts take the same space as 
800 lb. of decorticated nuts in sacks. Thus the carriage of loo ooo tons of 
decorticated nuts would give an economy of 56 % over 100 000 tons of un¬ 
decorticated nuts. It is evident, therefore, that the tonnage of ships re¬ 
quired for transporting the decorticated nuts from Senegal would be only 
one half that required for transporting the same quantity of nuts. 

How can this result be arrived at ? In countries that usually export 
decorticated nuts, the natives decorticatfe them (India, East Coast of Africa). 
In Senegal this is not the case and machinery would have to be used; but 
machinery breaks many nuts, which does not matter if the nuts are used 
at once, but which is of great importance if the operation is carried out for 
the purpose of transport. The <Juestion of power or hand (for home use) 
machines is'being studied at the Colonial Institute at Marseilles. 

Up to the present the rise in freights had damaged the producers by 
lowering the selling price. Now the increased freights will be profitable 
to them when decorticated peanuts are shipped, for they will allow of an in¬ 
creased bu37ing price. The author thinks there is no fear of painting the 
benefits of this in too bright colours to the natives in order to stimulate 
them in the work of decortication. The expenses will be largely covered 
by all sorts of advantages, such as the profit, which will be considerable for 
the natives, who will be better paid ; the Colony, whose prosperity will be 
increased* by the extension of its crops and the greater prosperity of its 
inhabitants; the railways, which will have more traffic; tlae commercial 
men whose stocks will be better maintained by the same number of stemn- 
ships ; and even the consumers, on account of the decreased cost price* In 
addition, the warehouses, with the same capacity wift be able to store 
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SO that the exporting season can be lengthened; the seeds sold will be freed 
from the always increasing amounts of impurities ; the buying season, obli¬ 
gatorily reduced to 5 or 10 weeks can be lengthened slightly; the ships will 
not be idle so long in the ports as a sacked cargo can be loaded more quickl)^ 
than a loose one. 

II. — The Fats Section of the Colonial Institute git Marseilles gives a 
description of the modern machinery known to it for decorticating peanuts. 

There are 2 types of decqrticators: one decorticating between a grooved 
cylinder and a grooved scraper, the grooves var^^ing in form and direction 
according to the type of machine (those of Arhand &’D]Sounb, Marseilles, 
and some American machines); and one with a threshing machine (Gat/dart 
machine), a type employed in India. 

Messrs Armand & BfiouNB, of Marseilles, make two types : — one 
gives a yield per hour of 1041 lb. of decorticated peanuts ready for sale, 
and 55 lb. of broken kernels, etc.; the other is on a bigger scale, 
and gives 3300 to 4400 lb. of decorticated peanuts. The large machine 
includes, as well as the usual machinery, a fan that removes the seed-shells, 
straws, stones, etc. 

M. R. Gaudart, of Paris, makes peanut decorticators with threshing 
organs of which the type B3 gives the best results. A machine has been 
installed in the buildings of the Madras Presidency Agricultural Depajt- 
ment, for demonstration to the natives. This machine — type B3 — can 
deal with from 2200 to 2640 lb. of undecorticated peanuts per hour, work¬ 
ing continuously according to the de^ee of dampness of the grain. Eight 
H. P. are required to run the machine at 180 rev;olutions a minute. The 
seeds broken vary from 5 to 15 % according to the degree of humidity. 
This machine may be installed in groups of 2 or 4. A group of 2 decortica¬ 
tors with a double-fan winnowing machine can treat 25 metric tons of 
undecorticated peanuts giving 18 tons (75 %) of decorticated seeds; 2 
H. P, and ii workmen will be necessar^^ Two groups united form a plant 
that can produce about 77 000 lb. of decorticated peanuts per day ; 50 H. P. 
and 20 workmen would be required. In India Messrs Bbst & Co., of Pon¬ 
dicherry, make the Gaudart machines. ’ 

Messrs Rose, Doyros & Thompson, Etdof Hull, make cylinder decor¬ 
ticators that are made rather for oil-works where peanuts are pressed. The 
machines are in, 4 sizes;— No. 200, with a sieve, treating I meti'ic ton of 
peanuts per hour; No. 201, idem, treating % that amount per hour; 
No. 202, idem, treating %that amount per hour ; and No. 203, worked by 
hand or power, treating 165 lb. per hour. Messrs Babreein & Sons, of Man¬ 
chester, ofier the same machines as the preceding ones. The Hunteey 
MAHUFACTtTRXNG Oo., of Silver Creek, N. Y., U. S. A., makes the Monitor 
Houston of the thresher type with a capacity of about 1100 lb. per hour. 

The Appomattox Iron Works & Suppey Co., Petersburg, Va., U. 
S. A., make several machines that deal with from 6600 to 16 500 lb, in ro 
hours; the maeWnes decorticate the nuts and remove the shells by a cur- 
Company makes 2 small cylinder machines: — ** Appo¬ 
mattox , No, 0, of 1100 lb. capacity in 10 hours, and No. 3, of 3300 to 3850 

im} 
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lb. capacity per lo-bour day. The last-mentioned machine sorts the 
separated shells into 3 grades. 

^ The CARtoEirE Machine Co., of Richmond, Va, U. S. A., makes cylinder 
decorticators and separators of various sizes, driven by hand (lo to 15 sacks 
per hour) or power (150 sacks per day). 

The JotorsoN & Fiei^d Manufacturing Co., of Racine, Wis., U. S. A., 
makes power-driven machines of various sizes for separating and sorting 
the peanuts as well as sacking them by means of an elevator. 

I161 - Vinegar from Waste Fruits.— Crxjess, W. V.,in the University of CaUforniaCollege 
of Agricultural Agricultural Experiment Station^ Bulletin No. ss87, pp. 169-184-|-ii 
Figs. Berkeley, California, October, 1917. 

'Fruit unsuitable for sale fresh, for drying or for canning, may often 
be used for the manufacture of vinegar or acetic acid, from which is obtained 
acetone, used in the manufacture of high explosives. One ton of apples, 
grapes, or most deciduous fruits, will yield from 140 to 175 gallons of juice 
suitable for the making of vinegar; oranges yield about 100 to 125 gallons. 
Apples give about 75 lb. of acetic acid per ton, grapes about 150 lb., and 
oranges about 50 lb. In California, at 15 cents per gallon, vinegar from 
one ton of apples or grapes is worth approximately $ 23, and from a ton 
of oranges about $ 15. Estimating the value of acetone at $ 2 per gallon, 
the acetone from one ton, of apples is worth about' $ 7, that from i ton of 
grapes about $ 13, and from one ton of oranges' $ 4.50, 

The profits from the manufacture of vinegar are moderate. There 
is a demand for acetone, but its manufacture requires a special installation 
and should only be undertaken on a large scale and where a large supply 
of cheap fruit is available. 

The author studies the principles of vinegar production rather than 
equipments on a large scale, but if the principles examined are well under¬ 
stood they‘may easily be applied to manufacture both on a large or a small 
scale. All the common fruits, with the exception of lemons, and inferior 
quality dried fruits may be used for the manufacture of table vinegar so 
Jong as they are sound and clean. For making acetone the condition of the 
fruit is of no importance. Cannery waste (peel and cores) give satisfactory 
vinegar if sufficiently clean, otherwise they maybe used for the manufacture 
of acetic acid or acetone. 

The brushing and pressing of the fruit, fermentation, clarification, 
bottling and* diseases of vinegar are described successively. Most fruits 
can be pressed most satisfactorily if previously crushed and fermented. 
Vinegar making depends on two fermentations; in the first the sugar is turned 
to alcohol and carbonic acid by yeast; in the second the alcohol is turned 
into acetic acid by acetic bacteria. To obtain good results the two fer¬ 
mentations must be made separately. Pure yeast (the preparation of which 
is described) and a small amount of sulphurous acid must be used to insure 
good alcoholic fermentation and to eliminate lactic bacteria. 

The ferhiented juice should be kept for two or three weeks to free it 
from the yeast and other solid particles and should be decanted btfore 
acid fermentation begins. To the racked juice should be added 
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volume of fresh vinegar to start the acid fermentation and prevent diseases. 
The fermented acid juice may then be made into vinegar by the slow process 
in barrels or by the rapid process in generators (fixed or rotating) which are 
fully described and illustrated. The vinegar should then be aged (i year 
for the best quality). During this process it may clarify sufficiently to be 
bottled for sale, but usually filtration or the addition of some clarifying 
substance is necessary, 

1162 - The Scott Process and Plant for Drying Potatoes, — See No. 1152 of this 
kevim, 

1163 - Straw Hats and Braids in South America. — The South American journal, voi. 
BXXXIV, Nos. 18, 19, 20, pp. 281-282, J^9, 315-3U5. Bondon,*May 4, ii, 18, 1918. 

Argentina. — Straw hats are worn generally in Argentina from Oc¬ 
tober to May. According to Mr. Robertson, the U. S. Consul General at 
Buenos Ayres the wholesale prices in 1914-15, according to the shape and 
quality, were 30 s to 78 s per dozen for canotiers 6 d. to 62 s. per 

dozen for round crowned hats for men, ii s. 6 d, to 24 s. per dozen for round 
crowned and sailor hats for children, 30 s to 84 s. per dozen for black rustic 
straw hats. During these years the retail price depended on the stock 
in the market, and varied from 4 s. 6 to 10 s. 6 d. each. In September, 
1917, the prices exceeded those of 1914-15 by £ I per dozen. 

Before the war the proportion of imported hats was about 200 % of 
the national production. Argentina produces from 24 000 to 31 000 dozen 
straw hats annually. The machinery used is of foreign origin ; the presses 
come from France and Italy and the sewing machines from Germany and 
North America. 

The importation of straw braid rose from 55 118 lb. valued at £ 4 500 
in 1915 to 81095 lb. valued at £ 6150 in 1916. Previously these imports 
came from Germany, France, Italy^ Switzerland and Englancf, but now 
they come from England and Switzerland. No special fibre suitable to 
the manufacture of straw hats is known in Argentina, but it is probable 
that no special study has been devoted to this subject, 

Brazie. — Straw hats are worn practically throughout the whole year* 
though felt hats are also worn during the winter months. Stiff straw hats 
are mostly worn in the towns ; labourers wprking in the open wear very 
cheap soft straw hats. ^Panama hats are in very small demand. Hats 
for women are usually made of horsehair or vegetable crin, which are be¬ 
lieved to come from China ox Japan. 

Practically ah the imported straw hats come from Italy. The imports 
were estimated at £ 15 800 in 1913,’£ 5 200 in 1914, £ 2 300 in 1915, £ 930 
in 1916. In 1915 there were 269 hat factories in the State of San Paulo, 
only 6 of which are important. These factories also make felt hats. In 
1915 1012 594 hats valued at £ 400 000 were produced, in 1916 i 200 000, 
The only machines used in these factories are sewing machines, mostly 
of German make. 

The straw braid comes from Switzerland and Italy (%}. In 1913 
^ imports were 53 533 lb. valued at £ 12 000 j in 1914 they decreased, 

(aifMicsj 
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tose slightly in 1915, and in 1916 were 48 847 lb. valued at £ 14 000. Nearly 
all the braids are sold in lengths of 60 yds. Very little dyed braid is sold. 
All these quantities are imported through the port of Santos ; those imported 
through Rio de Janeiro are not known. The native production is limited 
to coarse braids used for making labourers’ hats. A few native hats are 
woven from fibre made from plants growing in the country. 

Uruguay. — Straw hats are largely worn in the towns by the upper 
and middle classes, but much less so by the working classes. The number 
sold annually is estimated at 8 000 dozen for men, 3 600 dozen for women, 
and 10 000 dozen for children; 80 % of these hats is manufactured locally, 
the remainder are imported. In 1915 fine straw hats to the value of £ i 060 
were imported trom Great Britain (460 doz.), Italy (128 doz.), France (ii 
doz.); cheaper qualities come from Italy {i 034 doz.). Great Britain (961 
doz.), France (21 doz.), Argentina {20 doz.), Spain (12 doz.); their value is 
estimated at £ 2 300. The straw-hat industry has made great strides in 
Urt^guay during the last two years, largely owing to the import duties im¬ 
posed in 1915. The present annual output is estimated at 16 000 to 20 000. 

All the straw braid used by the factories is imported, the quantity 
being estimated at 120 000 to 150 000 pieces of 50 metres of an approxi¬ 
mate value of £ 4 000. The braids come from Japan and Italy ; in both 
cases they are imported through England Or France, where theyare bleached. 
Bleached straw is most largely in demand for men’s hats, Tagal straw 
4 to 5 mm. wide is preferred for women’s hats. All transactions are done 
at 6 months’ credit, and it is clear that exporters demanding cash would 
be at a great disadvantage against competitors giving credit. 

Peru. — There is but a small market for braid in Peru as 50 % of the 
straw hats are made in the country. It is very difficult to obtain statistics 
on this industry. The straw hats manufactured annually are estimated 
at 80 000 dozen, 25 % of which are servants’ or bathing hats. In 1915 
75 % of the importations came from Italy, 15 % from Great Britain, and 
the rest from France, Chile and the United States. No statistics are avail¬ 
able for 1916. The straw-hat season along the coast lasts 7 months, but 
inland straw hats are worn throughout the year. The Indian population 
wear servants’ or bathing hats, or cheap Panama hats made in Ecuador 
or the north of Peru. There are four straw hat factories in Peru ; the pres¬ 
ses used are of Italian make, the sewing machines English or German. 

Venezueea. — Cheap hats are usually made by hand and sold to the 
working classes. Nearly all the straw hats are made,locally, the import 
duties being prohibitive. Statistics on the importation of straw hats are not 
available. The centre of the native production is at Valencia, where there 
are three factories working with a total annual output probably below 
100 000 hats. The machinery used is Italian and American. Near Coro 
cheap hat making is a home industry; the women plait palm straw and make 
of it hats which sell at 4 s a dozen. There are no statistics showing the 
amount of raw material imported. Nearly all imported braid is bleaci^d, 
preference being given to that from Europe rather than that from thfe UnHed 
States. , ' - ^ 
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Coi^OMBiA. — straw hats are worn all the year round. Panama hats 
are made from native grasses in the interior, but the better quality hats 
are more expensive than the imported ones which have increased in popu¬ 
larity of recent years. Two small hat factories have been started at Bar- 
ranquiila and Carthagena. The Barranquilla factor]? has 15 sewing ma¬ 
chines worked by electric power and four presses, and has an output of 
25 dozen hats a day. The prices vary according to the quality from £ 2 
to £ 5 per dozen. Retail prices are from 4s upwards. All the materials 
used in these factories are imported from the United States, though the 
braid originally comes from^taly, China, and particularly Japan. The 
annual imports amount to 16 000 pieces of 60 yds. Both soft and stifi 
straw hats are made with various kinds of braid and compare favourably 
with the imported hats. ’ 

1164 - The Condensed Milk Industry in Japan.—Abstract from the Jiji Shimpoo, Apiii 23, 

1918 in the Department of Trade and Commerce, Camda, Commercial InielUgence Branch, 
Weekly Bulletin, Vol. XVIII, No. 750, pp. 893-894. Ottawa, June 10,1918. e 

The use of condensed milk in Japan probably dates from 1880. The 
condensed milk imported into Japan at one time amounted to 1200 000 do¬ 
zen cases with a value of 4 500 000 yen (£460 323). Since then a condensed 
milk industry has developed in Japan. The produce, of inferior quality 
at the beginning, has improved considerably and can now compete with 
foreign condensed milks and is being exported in large quantities. 

The centre of this industry is at Mishima, in the prefecture of Shid- 
zuoka. There are 2 776 dairy cows, 1000 ofjwhich supply approximately 
40 kokou (1600 gallons) of milk daily. To prepare cue case of condensed 
milk {4 dozen tins per case) 33 $ho {52.14 gallons) of raw milk are necessary. 
The factory, therefore, is able to produce about 3 600 cases a month. 

The conditions in Japan are excellent for the production of condensed 
milk, the quality of which depends on the climate, the drinking, water and 
the fodder. The local farmers undertake cattle breeding as a secondary 
occupation, devoting much care to it, 

A table giving the production, importation and exportation of con¬ 
densed milk in 1913,1914,1915 and igi6, shows that local production has 
increased greatly and that the importation has dropped considerably though 
the exportation has continued to increase. At the present time Japanese 
brands of condensed milk are quoted at 19 to $9.60 per case of 4 dozen 
tins, whereas the imported brands sell at $ 10,87 to $ 11.25 case. An 
analysis made by the .Hygienic laboratory of Japan showed the quality 
of Japanese condensed milk to be superior to that of foreign brands. 

1165 - Reduefng Ferments of Milk. — Perriraz, J. , in the ArcHm des Science^ Phy¬ 
siques id Naiurelles, Year CXXIII, Period 4, Vol. 46, pp. 101-102, Geneva, igiB, 

In order to study the reducing ferments of milk the author took sam¬ 
ples direct from the byre and treated them immediately so as to avoid the 
subsequent action of reducing ferments. The method employed was as 
follows:— 10 cc..of milk diluted with sodium nitrate and acetic aldehyde 
are left for one hour in an incubator at 60^; the serum is filtered, lead sub- 
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acetate added, and again filtered. It then contains reducing ferments, 
estimated as with a titrated solution of sulphanilic add and acetic 
naphthylamine, 

Rksuw^S. — i) There is no connection between the very minute quan¬ 
tity of reducing ferments and the natural components of milk — water, 
casein, sugar, albumin, etc. 

2) The quantity of these reducing ferments depends on the follow¬ 
ing factors :— a) the animal species ; the milk of mares and asses is richer 
than that of cows, goats, or sheep ; 5 ) the system of feeding and the food ; 
mountain hay gives milk very rich in ferments, beet and cake very poor 
milk; c) the age of the animal; young animals give very poor milk, old 
ones a much richer milk. At the beginning of milking the milk is almost 
devoid of reducing ferments (0.08 mgm. per 10 cc.) whereas this content 
increases very greatly towards the end. 

3) Boiling causes these ferments to disappear completely ; they are 
destroyed by temperatures between 75® and 80® C. It results that sterili¬ 
sation removes from milk a very important element of its digestibility. 

1166 - The Churning of Sweet Cream and Acid Cream: Investigations in Sweden (i). 

— HESSEtBERG, O., iu the Nordsk Mefm-Tidmng^ Year XXXIII, No. 13, pp. 267-269. 

Stockholm, Juno, 1918. 

The author seeks to determine whether it is more advantageous to 
churn sweet cream or acid cream. Of late years the production of butter 
^has assumed more and more the character of an industry the technique of 
which demands the most modern ingredients and methods, such as pasteur¬ 
isation, the use of pure^lactic ferments, etc,, and all improvements in tech¬ 
nique have always been concerned with the churning of acid cream. More¬ 
over, should there be any defect in flavour, the consumers, aiways very 
exacting in this respect, never fail to impeach the churning of sweet cream 
should the dairy adopt this method. 

To what extent is the preference for acid cream justified? The two 
principal factors in the production of butter are yield and quality. ‘ The 
maximum average yield which may be obtained from 100 lb. of milk (with 
3*5 % of fat) by churning acid cream may be calculated by means of the 
following data:— cream 12 lb., skim milk 86 lb., buttermilk 8 lb.; fat con¬ 
tent of skim milk 0.08 % ; fat content of buttermilk 0.50 %, fat content 
of bdtter 81 %, moisture content of butter 15 %. 

It is seen that the fat content of skim milk is = 0.060 lb., 

that of buttermilk ^ - = 0.040 lb., or a total of 0.069 + 0.040 = 

100 

0.109 lb. which must be subtracted from the fat content of the 100 lb. 
of milk used (3.5 — 0.109 = 3.391 lb.). The butter yield from these 100 lb. 

of milk obtained by churiung acid cream is, therefore, - == 

' When sweet cream i|.churned the calculation is somewhat different^ 

(1) See also R. July, 1018, No. 819. (E^.) 
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The amount of cream (12 lb.) and skim milk (86 lb.) remain the same, but 
as the butter-milk is very fat in this case it has to be skimmed again 
and its fat content is decreased (0.3 %). The butter from acid cream 
seems slightly richer in albuminoids and, consequently, the fat content of 
butter from sweet cream may be slightly higher. The moisture content 
may be adjusted in both cases. The average yield of 100 lb. of milk (with 
3.5 % of fat) obtained by churning sweet cream may, therefore, be calcu¬ 
lated by the following data ;— cream 12 lb., skim milk 86 lb., buttermilk 
7.31b., buttermilk obtained from the buttermilk cream (karnnyolkefter 
karnnydlksgradden-, second churning) 0.7 lb, fat content of skim milk 
0.08 %, fat content of buttermilk 0.30 %, fat content of buttermilk obtained 
from the “ buttermilk cream ” i.o %, fat content of butter 81.3 %, moisture 
content of butter 15.0 %. 

There are 0.069 lb. of fat in the skim milk, 0.022 lb. in the buttermilk 
and 0.007 buttermilk from the buttermilk cream or a total 

of 0.098 to be deducted from the fat content of the 100 lb. of milk used 
(3.5 — 0.098 = 3.402 lb.). The yield in butter of 100 lb. of milk obtained 

by churning sweet cream is, therefore, — ■= 4.184 Ib. 

The yield is, therefore, almost identical in both 'cases. 

The method usually adopted in churning sweet cream is as follows ;— 
the butter-milk is skimmed and the cream obtained added to the other 
cream obtained during.the day. This is a great mistake from the point 
of view of both yield and quality. If, on the other hand, the buttermilk 
cream is churned a second time one week later, when it is “ ripe ” the 
yield is excellent, •• 

The advantages of churning sweet cream are :— 

1) it is unnecessary to acidify the cream; 

2) defects in quality due to the acidification of the cream are avoided ; 

3) butter made from sweet cream keeps much better than that made 
from acid cream; the author showed that, in the first case, butter was per¬ 
fectly fit for consumption even after two or three months, whereas, in the 
second case, it deteriorated after fifteen days ; these superior keeping pro¬ 
perties are seen especially during the summer and autumn months. 

J167 ^ the Preparation of Home-made Rennet.— todd, a., and coknjsh, e. c. v., in 

Th^ Journal of the Board of Agriculture, Vol. XXIV, No. 3, pp. 307-312 4 - 3 Ihbles. 

I^ndon, June, 1917. 

The method described is as follows ;— to i gallon of brine filtered 
through paper or muslin and 2oz. of boric acid are added 15 veils freshly 
split and washed, which are left to soak for one week in a cool place, the 
mixture being stirred daily. When the mucous membranes are soft they 
are scra|]^d off and returned to the original extract (first steep) which is 
kept till it attains a suitable strength. It is then filtered through cotton¬ 
wool and the r^net bottled and kept in a cool, dark place. The scraped 
vdls are plac^ m half the original quanti^ ojE€resh brine (second steep) 
and the extract, though much weaker than the first, is treated in the same 
manner. \ ^ ^ 
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The strength of extracts obtained by this method compares favourably 
with that of commercial remlet and they retain their coagulating proper¬ 
ties for several months, their strength often increasing -mth keeping. Over 
I 300 gallons of milk were made into entirely satisfactory cheeses by the 
use of these extracts. 

1168 ~ The Preservation of Meat: Researches on the Presence of Living Elements in 
Normal Muscular Tissue (Parasitism and Microbiosis), — galippb, v. , in the Comptes 
RendtiS deVAcademic des Sciences, Vol. CI/XVII, No. 4, pp. 178-180. Paris, 1918. 

Many workers (BiSchamp, NEnki and Giacosa, Bieeroth and Fiegee, 
Burdon-SanbeRSON, Gautier and Etard) have demonstraied the pre¬ 
sence of living elements in muscular tissue and the autonomous persistance 
of intracellular life. The author, having carried out further work on 
the question, gives his conclusions which are of interest from the stand¬ 
point of food hygiene. 

Pieces of meat of even the best appearance are colonised not only 
on their surface but internally, as much on account of normal and acciden¬ 
tal parasitism as on account of the activity of microbiosis. The progress 
of microbiosis is favoured by attrition, whether experimental or accidental, 
of the muscle tissue, thus decreasing its capacity for preservation. Meat 
juice extracted under heavy pressure is rich in microrganisms and micro- 
enzymes {microbiose). The colonisation of butcher’s meat, which can take 
place 2 to 3 hours after slaughtering, is so rapid that it is impossible to ac¬ 
cept the common theory according to which microbial colonisation takes 
place solely from exterior to interior through the parasites deposited on the 
meat during handling. Other causes, as yet unknown, probably play a 
part {e, g., attrition dflring dressing which might favour the development 
of microbiosis close to the muscular tissue). P irhaps the method of slaugh¬ 
tering may have an influence. Fragments of muscular tissue of a healthy 
animal were removed under strictly aseptic conditions ; 3 days after ino¬ 
culation, the cultural centres were found to be colonised and others gave 
positive results after 48 hours. These muscular tissues only decomposed 
after 22 days, but gave off no odours of putrefaction. In consequence 
handing meat under conditions of irreproachable cleanliness is most desir¬ 
able and would greatly diminish the proportions of poisoning due to meat. 
In his cultures the author found mitochondrial forms resembling the condrio- 
contes described by GuieeiERMOND in the epidermis of the tulip and by 
Mueon in a cell of the supra-renal capsule of the guinea-pig, as well ^ 
spores and mycelial tubes. The author attempted to ascertain if chilled 
meat was less contaminated or not than fresh meat; a ffne-looking piece of 
chilled meat of excellent taste was found to be colonised just as much as 
that coming from the slaughter-house, and cultures gave positive results 
after 24 hours. These results were again due to normal and accidental 
parasftism and microbiosis. 3 n consequence refrigeration does not des¬ 
troy those microorganisms' deposited on the surface of the meat during 
handling any more than it does those the meat usually contains ; it can^ 
slow down or suspend the activity of the different microbical elementg|^:ljpt' 
proportion to the lowering of the temperature, but the activity 
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ces as soon as the cold ceases. From the standpoint of the preservation 
of food stuffs the ^action of heat may be c6mpared to that of cold. 

1169 - Food Preparations Made with Blood and Meat Mixed with Yeast. —Oando- 
CHEa.0 a., in tht CompUs JRendus dc VAcademic dcs Sciences, Vol. ClyXVI, No. 25, 
pp 1038-1059. Paris, 1918. 

Under present conditions it would be very advantageous to use the 
blood and intestinal organs, generally wasted by the slaughter-houses, to 
a greater extent for human consumption than has hitherto been the case., 
The author proposes a new food prepared from this waste as follows: —the 
blood of pigs, oxen and horses is taken under special aseptic conditions 
from the slaughter house as soon as possible after the animals have been 
bled and successively heated for coagulation of the albumens and disinfec¬ 
tion ; it is then crushed and fermented with a pure culture of beer yeast (fer¬ 
mentation under slightly acid conditions in the presence of a small quantity 
of starch sugar obtained from rice, potato, pea-shells etc., by warm diluted 
hydrochloric acid). After a few hours at a maximum temperature of 20 to 
250C the pasty mass ferments and a microscopical examinations shows the 
presence of pure yeast cultures. 

The paste thus obtained, strongly modified by the action of the yeast, 
is mot so compact as that of black-pudding or other similar products, and 
has numerous small holes caused by the gas formed during fermentation. 
The porous product is thus more easily acted upon by the digestive juices. 
Visceral tissues when finely crushed previously may be prepared in the same 
manner as blood. 

With respect to the application of bread fermentation to blood and 
meat, a subject already treated in previous papers (Scheurer-Kestner, 
C. R. Acai. des Sc., 1880, p. 369 and Chardin, ibid., 1890, p. 670), the author 
points out that the materials used (bread made with mixed flours, leaven, 
hashed meat and blood) were bacteriolqgically impure and, as they were 
not heated before fermenting the leaven had combined with the yeasts 
and bacteria, a disadvantage incurred also in the oriental process in 
which mixed meat and bean pastes are used. 

For this reason the technique used in fermenting albuminoids should 
be rigorous and, above all, pure cultures should be used. Risen'' blood 
paste is excellent for making sausages and pastry, and gives products with 
a very good flavour. Blood and flour biscuit is a complete food of mall 
4>ulk and the author believes that the use of the blood from slaughter-houses 
may prove very interesting from an economic point of view. 

1170;- Tie Preservation and Efficient Ripening of Silage in Warm Countries s the Use 
^ Rydiochloric Acid or other Acid Mineral Substenees and Special Substances 

— J. {Professor of Agriculttiral Chemistry, University of Fi$a), paper read be¬ 

fore the ifUermimat Association for Tropical ApicuUute, TUH InterfiMiomljOon^ess 
§} Tropical Airimtltme held at the Imperial InsUtufe, June 23 to 30,1914. Reprised pom 
ike Tramadtiom of the-Congress, Voi. II, 39 pp.-h Bibiiography pf 30 Piiblicatioi^s. 

Bsde, Sans and Danielsson, Etd., igiy, 

% dry countries ensilage is more useful even than in mild, 

* damp 1) because of the long summer without green fodder; 

■fnisumtj " ' ^ 
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2) because of the lower value of hay resulting from its more rapid dr^ung, 
and 3) the waste material from bushes and wild plants which dries badly and 
needs a special fermentation process before cattle will accept it. Preserva¬ 
tion in silos is much more difficult in hot than in temperate climates. So that 
the material in the silo shall change little and slowly the use of salt (dena¬ 
tured for cattle) has been advised but little used. Several methods have also 
been tested: — i) Steaming the ensilage; 2) heating, cooking,inoculation 
with lactic ferments ; 3) addition of molasses or sugar; 4) treatment with 
special antiseptics, such as carbon bisulphide, ete., 5) treatment with acids, 
especially mineral ones, or with mineral acid substances. 

1) Steaming. — Tends to keep the acidity of the ensilage low and 
makes it easily apt to spoil when the silo is open ; it is also expensive and 
not always easy to apply. 

2) Inoculation with lactic ferments. —Tne bacteria consume very 

actively a large part of the organic matter of the silage so that, from this 
point of view it is best to eliminate them completely. • On the other hand 
they assist in the production of the total acidity of the fodder in the silage 
which, being more useful the more fixed it is (as, e. g., when it is produced 
by lactic acid), has a protective action against the most harmful anaerobic 
bacteria and especially against all those which tend to develop rapidly be** 
fore the silo is completely filled and when it is opened. It is for this reason 
that a predominance of lactic ferments is encouraged hy adding cultures of 
them to green fodder in filling the silo. The pulp of sugar beet is well suited 
to this treatment and has been used in France where a product “lacto- 
pulpe'* for innociilating beet pulp and other fodder for ensiling has been 
put on the market, in Austria, where pure cultures of acid-producing bac¬ 
teria for this inoculation are sold under the name of Vindobona-Pulpe ", 
in Connecticut, U. S. A., and in Italy as a result of the work of Prof. Go- 
RINI (i). In warm countries, however, the use and transport of bacterial 
cultures over long distances are rather unsafe, the fermentations of the 
fodder are more complex and heterogenous, so that the one which should 
predominate is not sure to do so, etc. For all these reasons it seems more 
rational, to assure the protective action of acids, to add the acids to the fod¬ 
der in the most unchangeable and efficient form, that of mineral acids, in¬ 
stead of waiting till the bacteria, as a result qf their complex actions, evolve 
an acid which ferments more easily. » 

3) Abbition of sugar. — The addition of molasses was tested by Br, 
Samarani at the cheese-making Station of I^odi, as a complement to inocu¬ 
lation with lactic ferments on a basis that the presence of sugar favours lac¬ 
tic fermentation at the expense of butyric fermentation. The author notes 
that: i) the addition of molasses, from this point of view, should be ne¬ 
cessary for leguminous fodders poor in sugar but rich in protein; 2) ifi warm 
countries it is best to use molasses in much larger quantities to take advan¬ 
tage of their antiseptic properties and high food value in association, not 


(i) See R. 1915, Nos* 54L 933 » ii45; i?- X916, Nos. 109, 332; R. igtS, Nos. 4 T 3 » 
918. (Sil,) 


(llVf] 
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with the iaoculation of lactic ferments, but with hydrochloric acid, in quan¬ 
tities corresponding to the acidity of a good acid silage, for example, 2 %. 

4) Antiseptic treatment. — ^he use of carbon bisulphide for preserv¬ 
ing silage, proposed in 1887 by Dr. GRETE(Zurich, Switzerland) and success¬ 
fully tested with clover the same year (i cc. per litre of capacity of the 
silo), was later tested with good results in Haute-Garonne, France (car¬ 
bon bisulphide in Jemain capsules, 5 lb. per metric ton of crimson clover), 
i n Sweden, and in Russia (red clover, cabbages, carrots). Carbon bisulphi de 
inhibits to a marked degree the development of free organic acids in the si¬ 
lage. It would be well to test it or carbon tetrachloride in warm countries. 
In fodder containing cyanogenetic substances (sorghum, for example) the 
vapour of carbon sulphide or tetrachloride, by giving rise to enzymic 
actions, might cause the liberation of hydrocyanic acid; the question, 
therefore, calls for further study. 

Dr. GrETE also experimented with sulphur dioxide ; these tests should 
be repeated in warm countries. This gas has a triple action:— a) it inhi¬ 
bits oxidation; b) it stops bacterial action and the development of moulds, 
and probably lessens all enzyme action; c) by oxidising it forms sulphuric 
acid, which would keep the silage unchanged till it is taken to the stables. 

5) Treatment with acid substances. — The author proposed the 
use of acid substances, especially mineral acids, many years ago at the High 
School of Agriculture at‘Portici, Naples. In an experiment, he added to 
maize silage, besides common salt, 2 % of an organic acid substance (citric 
acid, tartaric acid, or cream of tartar). In another experiment he watered 
the fodder as it was being put into the silo with 5 % hydrochloric acid or 
commercial hydrochloric acid diluted with 10 volumes of water (this method 
could also be used for preserving mulberry leaves for silkworms). Before 
giving fodder preserved with hydrochloric acid to stock it must be moist¬ 
ened with a solution of sodium carbonate, which neutralises the acidity and 
seasons the fodder with sodium chloride. The action of hydrochloric acid 
could be combined with that of sulphtir dioxide by means of sodium bisul- 
phate. 

At Perugia, Italy, Prof. Sani successfully used,in 1912, monocalcittm 
pho^bate (300 gm. per quintal of fodder) by spreading it over clover as a 
hig-iron silo was being filled. 

In 1885 Weisjke showed that a limited quantity of mineral acids in 
the fodder is not injurious to stock. On the other hand, it is easy to remove 
excessive acidity from fodder when it is fed by sprinkling-with sodium car¬ 
bonate or powdered lime. This is good for milk production and small quan¬ 
tities of ealduin chlotide help the growth of animals. 

The author bdiigves hydrochloric acid to be preferable to sulphuric 
add; the is naturally in the gastric juice and, by neutralisation gives 
sdte preferable to sulphates. Sodium chloride also has a specific nctioli, 
not^ yet explained, which prevents the injurious action of certain 
toxins, which might form in silage, at least in that of sugar beet pulp 

(Aeeoiho,x883). 
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GENERAI, INFORMATION 

1171 - An Order of the Government of the Colony of Trinidad and Tobago Placing 
the Coconut Butterfly (Brassolis sophorae) Among the Plant Pests (1). — 

Bulletin of the Department of AgnculturCt Trinidad and TobigOf Vol. XVII, No. i, pp. 53- 
53. Port of Spain, 1918. 

By the order No. 37 of 1918, given out on March 28,1918, the coconut 
butterfly [Brassolis sophorae) is declared injurious to agriculture in the Co¬ 
lony of Trinidad and Tobago. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PLANTS. 

1172 - Myxomyeetes and Fungi of the Province of Verona, Italy. — saccardo, p. a., in 

Madonna Verona, Year 1918, pp. 1-24 of the Reprint. Verona, 1918. 

List of 3 Myxomyeetes and 173 fungi identified by the author from ma¬ 
terial collected bj Prof, C. Massai^ongo at various periods in the province 
of Verona, and to which were added some forms from the herbarium of the 
late A. Massaxongo. 

Five species and one variety of fungus are described as new to science. 
Amongst the fungi quoted, many were observed on cultivated or useful 
plants. 

1173 ~ Fungi from Singapore, Malacca and Campania (Italy).— saccardo, p.A.,mthe 
BoUetUnodeirOrto botanico della R. Unmrsita di Napoli, Vol.! V, pp. 39-73. Naples, 1918^ 

I. — In 1917, Prof. C. F. Baker collected a large number of fungi in 
the Botanical Garden of Singapore and sent them to the author for identi¬ 
fication , The author found the material contained 90 species and varieties ; 
of this number, 2 genera, 57 species and S^varieties are given as new to 
science. 

The following are worthy of special mention: — 

1) Aecidium Cassiae Bresad., on leaves of Cassia Tora ; 

2) 'Meliola Mangiferae Earle, on living leaves of Mangifera indica ; 

3) M. mthiops Sacc. n. sp., on living leaves of Cassia Fistula ; 

*4) M, mangostana Sacc. n. sp., on leaves of Garcinia Mmgostana; 

5) Xylaria {Xykfglossa) fuberiformis Berk,, on Hevea brasiliensis; 
a doubtful species as the specimens examined were sterile; 


(j) See E. March, 1916, No. 378, {Ed.} , , ; 
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6) XyL [Xylogl) ohomta Berk.» at the base of trunks of H. hmsi- 
Hensis ; 

7) Xyl {Xylogl) scopijormis Mont, var. heveam Sacc. n. var., on trunks 
of H. hrasiliensis. 

11 . A list is given of 21 species and varieties new to science collected 
in the province of Avellino (Italy), save 2 from the province of Caserta (Nola) 
and Salerno (Scafati). 

Nearly all the forms from the province of Avellino and from Nola 
were found on dead wood or branches of hazel (Coryhis Avellam), 

The author gives the name of Oadosporium iensnm n. sp. to the fungus 
found at Scafati on dead or dying stems of Ricinns communis and possibly 
injurious to the host-plant from the start. 
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1174 - Maize Resistant to Usiilago Zeae in the U, S. A. 

Rmetv, 


See No. 1099 of this 


1175 - Patents for the Control of Diseases and Pests of Plants. — See No. 1155 of this 

Review. 

1176 - Odontia Sacchiariti, sp. and 0 . saccharicola n. sp., Basidiomycetes 
Living on Sugar Cane, in Porto-Rico, Antilles, — burt, e. a., in the AmaU of ike 
Missouri Botanical Garden, Vol. IV, No. 3, pp. 233-236 4 *'2 Figs. St. Louis, 1917, 

Description of the following two new species of Hydnaceae collected in 
-Porto Rico by "Mr. J. A. Stevenson 

1) Oiontia Sacohmi Burt n. sp., on the dead basal part of leaf sheaths 
of the sugar cane and on remains of the same plant, at Rio Piedras; other 
specimens had been collected previously at Santiago de las Vegas (Cuba). 

2) 0 . saccharicola Burt n. sp., on living stems of Saccharum offici- 
mnm and also of Paspalum, at Rio Piedras and Canovanas. 

1177 - Pbyllosticta Rabiei^ a Deuteromycete the Specific Agent of ^‘Rahhia” 

or Anthiacnosis of the Chick Pea in Italy. — Trotter, a. , in the Rmsta m moiogia 
m^eiaU,Yfsax IX, No. 17* Pp. 105-114. Pavia, 1918. ^ 

Towards the end of the spring of 1918 a small crop of doer arieiimm 
D., grown for demonstration purposes at the farm of the Royal School of 
Viticulture and wine-making at Avellino, was suddenly attacked, a little 
before flowering, by a disease which, in a few days, killed a large number 
. of plants and weakened or partly withered others. The disease was especi¬ 
ally marked on the stems, where the spots, which were more or less elon- 
. gated and peripherical, were accompanied by a necrosis which developed 
in depth with great rapidity, even causing the tissues to lose their turgi- 
dity and the stem its stifEness,so that many plants broke easily at the point 
of infection. The petiole and rachis were also afiected and the correspond¬ 
ing leaves turned yellow rapidly and withered. 

A microscopic examination showed the disease to be of a fungoid na¬ 
ture, and it was identified as “rabbia ” or anthracncsis of the chick pea, 
recently described by many authors. It seem identical with the rabbia del 
cece reported for the first time’ under this name by F. Re (r&yj, The’ 
' disea^wasatttbiitedby&)li?SS(i 89 i)totheparasiticalaction aiAmchyUt 
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Pisi lyib., and this theory was accepted by many later plant pathologists. 
The author's recent investigations made on living material and dried ma¬ 
terial from difierent sources, shew it, however, to be caused by a species 
of the related genus Phyllostdcia. 

f;|In giving a specific name to the Phyllosticta of the chick pea it is im¬ 
possible to call it Phyllcicerina Prill, and Delacr. (1893) as another micro- 
mycete is already known by that name. It was this fungus which, as a 
result of an imperfect microscopical examination of the pycnidian tissues, 
Passe!rini (1867) wrongly considered to be a nectroideae and described un¬ 
der the name of ZyiUa Rahiei whereas there is no doubt that it is the Phyl- 
losticta studied by the author. It, therefore, appears necessary to re-esta¬ 
blish Passerini's species but to place it in the genus Phyllosticta, using 
PhylL cicenna Prill, and Delacr., the descriptionof which was accompanied- 
by no critical or synonymous comment, as a vsynonym. In this case, with 
our present knowledge of “ rabbia " of the chick pea,’ and from a point of 
view of practical systematisation, the fungus causing this disease can only 
be classd as a Phyllosiicta, which should be known under the specific name# 
of PhylL Rahiei (Pass.) Trotter. 

WEEDS AND PARASITIC FLOWERING PLANTS. 

1178 - The Control of Imperaia arundinacea (Gramineae) by means of Leu* 
eaena glauea (Leguminosae) in the Philippines. — See No. 1123 of this Rmew, 

1179 - The Control of Wee^s in Rieefields. — See No. 1106 of this Review. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

1180 - Notes on Some Aphides CollectedinSouthlastem Russia.— havilani) m. p., 
in The Eniomlo^isVs Monthly Magazine, Vol. EIV {3r(! Series, Vol. IV), No. 652 {45), 
pp. 200 - 302 , I/3tidoE, September, 1918. 

During the summer of 1917 the author collected several aphides on the 
steppes of south-eastern Russia. At the end of June and the beginning 
of July the collection was continued on the shore of the Black Sea, near 
Odessa; the author passed the rest of the bUmmer at Reni, on the steppe 
near Galatz. 

The species mentioned are:— 

1) Macrosiphum sonch Linn.; apterous specimens were taken on 
Cichorium, in August, at Bolgrad, Bessarabia, and on Centmweam G'tober 
at Odessa. 

2) Myzus cerasi Fab.; not uncommon on wild cherry at Reni in 

July. 

3) Rhopalostphm ribis Liuu.; at the end of June in a garden at 
Odessa shoots of a currant bush were found twisted by tins species; oue 
or two days later^apterous specimens of Rhop, lactucm Kalt were seea. 

4) Aphis carim Litm. ( A. myosotiiis Koch), on thistle at 0^^ 

on June 30. .. 
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5) A. laburni Kalt; this species was very abundant at Odessa at 
the end of June and twisted and stunted young shoots of acacia, smearing 
them with honeydew: the winged form was just emerging at this time. 
The following week numerous newly-established colonies were found on 
Melilotus officinalis and alfalfa. Another aphis infesting a species of 
Samhucus in shrubberies and found also on Chenopodimi near the sea, 
was found when examined comparatively, to be identical with A, laburni 
This insect was preyed on by the larva of a coccinellid and by garden war¬ 
blers (Sylvia horfensis). On a warm afternoon in October the author 
observed the invasion of a grove of acacias by the sea by a swarm of 
A. laburni, which was possibly a return migration of the sexual forms. 

6) A, myosoiidis Koch (= A. cardui I/inn.); apterous specimens 
were taken on thistle at Odessa on June 29; they were severely parasitised 
by a small braconid. 

7) Aphis sp. ?; a few apterous specimens and one winged form were 
found clustered rotmd the corolla of Nigella on the seashore near Odessa. 

» 8) Aphis sp. ?; apterous specimens infesting the common Euphor¬ 

bia of the Bessarabian Steppe. 

9) Cryptosiphum artemisiae Buckton; apterous specimens were 
found under the leaves of Artemisia, in July. 

10) Dryobim mcdicus Koch; on shoots from the stump of an oak 
tree, in July; it was accompanied by numetous ants. 

11) Schmmura ulmi Wnn.; common on elms in Odessa in June. 

12) Tetraneura ulmi De Geer; the galls characteristic of this species 
were found on elms in Odessa in July, but all were then empty. 

1x81 - Acclimatisation Experiments in Italy with the African Hymenopteron 
Opius eatteohr, a Parasite of the Olive Fly” (1). — Siltosxm f., iathe 
BolletUno ddla Society mziomU degliolmcoltori, Year XII, No. x-2,pp. x-3 of Reprint. 
Rome, 1918. 

From the end of October, 1917, to the first ten days of March, 1918, 
were distiibuted in various olive orchards of Apulia (Fasano, in the province 
of Bari), of I/atium (Hadrian's Villa, near Tivoli) of Campania (Cannic- 
chio, PoUica, Castelnovo Vallo, Vallo della Tucania, and Ceraso, in the 
province of Salerno), and of Calabria (Sambiase and Nicastro, in the province 
of Catanzaro), 32fo specimens of Opius concolor SzdpL, an endophagous 
braconid parasite of the ‘‘olive fly"' (Dacus olme Gm.) found in Sep¬ 
tember and October 1917, in Tripoli./ 

The majority of the insects were distributed at Hadrian's Villa (i 230) 
and at Ceraso (i Ooo), localities particularly suited to acclimatisation ex¬ 
periments. The author feels certain that it will be possible to acclimatise 
this Opius, at least in southern Italy and the islands, and hopes that it 
will destroy*!). Oleae sufficiaitly to reduce the damage done by the (fipteron 
in the olive orchards. This, however, cannot occur till the hymenopteron 


(X) See E. Feb., 1911, No. 657; M. Feb., 15x4, No. 190; R. Jan. 1917, No. 115, Feb., 
I9i7,No.2X(J. (M) 
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is really acclimatised and if it finds in its new surroundings no enemy to 
Iiinder its multiplication. 


1182 - Pacbymerus ^uarfr/iafacif/a^usaWeevillnjurioustotheBlack-EyePea 
{VignSL CaijSLttg) in Trinidad. — Urich, F,; W.,in the Bulletin of the Department 
of Agriculture, Trinidad and Tobago, Vol. XVII, Pt. i, pp. 14-162 -j-Plates, Port-of- 
Spain, 1918. 

Apart from slight damage caused by damp the chief injury to stored 
black-eye peas {Vigna catjang) isthough attacks of the black-eye pea weevil 
IPachymerus quadrimamlatus^. In Trinidad this insect infests generally 
black-eye peas and cow peas inported from the United States and Venezuela. 
Recently harvested peas appear most subject to attack. 

This weevil is well known to the inhabitants of the island who are so 
accustomed to it that most of them affirm the peas cannot be kept free from 
it as it is generated by the peas themselves. No effort is, therefore, made to 
control it, and as soon as the harvest is gathered it is sold and re-sold as 
quickly as possible, as the peas will not keep for more than three months. 

The damage is done by the larva, which eats the seed, and continuous 
generations feed on it till it is unfit even for the insects themselves to live 
* on, A small chalcid, always associated with the weevil, preys on the larva. 
This natural enemy is well known to the inhabitants of Trinidad, who think 
it the young stage of the weevil. It controls Pachym. qmdnmaculfftus to 
some extent. 

The black-eye weevil in peas can by destroyed by fumigations with car¬ 
bon bisulphide (5 lb. to every 1000 cubic feet for 24 hours), and if the peas 
are kept in a clean,weevil proof room or receptacle they will be free from at¬ 
tack. As soon as possible after the harvest the peas should be dried and 
kept out of reach of the parasite. They should be examined before storing, 
and, if any eggs of the parasite are found, they should be fumigated and 
then aerated. 

Peas for planting should be speciall]? treated, and if fumigation is ab¬ 
solutely necessary, it should not last more than 12 hours. 

Sprinkling the peas with kerosene oil and nibbing this oil in, as well 
as salting, cannot prevent attack by the weevil. 

A description of the adult insect and short summary of its life history 
ate given. 
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1183 - Pbtborimaea, opercuiella, a Mierolepidopteron Injurious to|Potatoei^ 
New for Indiana, U.jS. (i). — troop, J.,m the Thirtieth Annual Report of the Purdue 
XJnimsUy Agricultural Experiment Staiion, Lafayette, Indiana, for the Year Ending 
June fso, 1917, p* 40* 

During June, 1917, several loads of potatoes reached the Indianopolis 
market from Australia. These potatoes were badly infested with the po¬ 
tato tuber moth (PMhorimaea opmul^a), which has caused serious 


(i) See J?., Feb., 1912, No. 437;R.,Apiil, 1912,No. 749 ji?., July, 1912,No. 1117; 12 ., June 
1913, No. 751; i?., Nov., 1914, No. 1081. (Ed.) 
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fected mice of a bacteriiam, winch the author isolated and considers to be 
the specific agent of the infectious disease observed. This bacterium has 
been identified as Bacterium murisepticum (Fliigge) Mtg.,and the author de¬ 
scribes its microscopical, cultural, biochemical and pathogenetic character¬ 
istics which have so far been studied" 

In view of the value which this bacterium may have in the control of 
field mice, the author made experiments with it in fields infested with mice 
at Foggia, Torremaggiore and Pietra Montecorvino. Six or eight days af¬ 
ter spreading on the soil small pieces of bread containing cultures of the bac¬ 
teria or after spraying the plants round the mouse holes with broth of the 
cultures, a more rational and economical method, there was a marked de¬ 
crease in mice in the places treated, followed by their complete disappear¬ 
ance. Somecimes the infection spiead to untreated districts. 
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GENERAL INFORMATION. 

1188 - ESncouragement in the Growing of the Castor-Oil Plant in Mo-Chiha. — 
FewilU d^Informtions du Minisike d'Agriculture, Year XXIII, No. 35, p. 8, Paris, 
August 27, 1918. 

Id orderto encoiirsige the cultivation ofthe castor-oil plantin Indo- 
China, the Governor General of the Colony issued a d.ecree dated February' 
16,1918, regulating the issue cf advances to castor-oil plant growers for 
the duration of hostilities. 

By this decree the advances may be issued in che form of seed or loans. 
The borrower must undertake to sell to the Supply Service the-whole castoi- 
oil crop grown on his land foi the cultivation of which the advance was 
made. The Administiation ascertains that the sums advanced are devoted 
exclusively to the cultivation of the castor-oil plant and verifies the condi¬ 
tion ofthe crops. Supervision may continue until the grower has discharged 
his whole debt. A maximum is fixed for the advances made for acreage 
already in condition to be cultivated, and another higher one for land which 
has to be prepaied. 

1x89 - Measures Taken by the Administration in Indo-Ghina to Promote the Be* 
Velopment of SericultUie. - See No. 1264 of this Rcvieis. 

1190 - Native Agriculture in Cochin-China.— qd^nel,p., in Congris d^Agriculture coiO” 
nialep G^iimmcmeni giniml deVIndochine, Saigon Series, Bulletin No, i, ^6pp. -f i Plate. 
Saigon, 1918. 

The Author (Civil Service Administrator and Inspector of Political 
and Administrative Affairs) draws attention to the fact that Cochin-China 
is a purely agricultural country with, it may be said, one crop—rice. Of 
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the 20 provinces of the colony, only 5, situated in the East (Basia, Bienhoa, 
Thudaumot, Tayniuls andGiadinh), ate provinces in which rice can only 
be grown in the valleys ; the rest of the land, more or less high, is covered 
with forests or bare plains on which stock find a scanty pasture. In these 
provinces, in either grey or red soil, are found the rubber plantations and 
it should be possible to grow other crops there as well. 

In the 15 other provinces situated in the Delta of the Mekong, Vaico 
or the Saigon Biver, rice is practically the sole crop. The natives only grow 
other products as secondary crops, on land sufficiently high to be freeirom 
floods, on the banish of the canals and the “ giongs ", large banks of sand 
formed by the sea. Coconut and betelnut are cultivated along the water¬ 
ways, where the houses generally are, but only on a small scale. 

Of a maximum of 3 500 000 inhabitants there are 240-000 Cambodians, 
153 000 Chinese, 31 000 Mois (savages), 6 800 Malays, and 71 000 Minh-^ 
huongs (half-breeds of native and Chinese parentage). There are some 
hundred foreigners — Indians, Japanese, Burmese, Arabs, Bengalese. Of 
the 153 000 Chinese living in Cochin-China, 22 000 are at Saigon and 75 000 
at Cholon-ville. There are 35 000 Annamites at Saigon and 38 000 at Cho- 
lon-ville. If the Minh-huongs are reckoned in with the Annamites there 
are 2 975 000 Annamites and 431 000 other Asiatics. This only makes 
3 % million, but it must be remembered that many natives, like the Chi¬ 
nese, live without being registered anywhere so as to avoid paying taxes 
and/for this and similar reasons, the statistics supplied by the villages are 
always below the actual ones. 

The author studies briefly these different classes of the population and 
shows that, without considering the Chinese, who ^re foreigners, the Anna- 
mite adapts himself best to our civilisation and our cultivation, that the 
Moi, although a savage, would also adapt himself well were it possible to 
get into closer touch with him, and that it is the Cambodian whom it is 
most difficult to touch, chiefly because of his purely buddhist education. 
The author ther^ studies the development of the question under two main 
headings: — i) agriculture properly speaking; 2) labour. 

I. Ageicueimjre property speaking. 

Present stcd$ of agriculture in Inio-China. —The principal crop of Cochin- 
CHna is rice of which numerous varieties are cultivated according to the 
soil, its composition, position, and the quantity and the nature of the wa¬ 
ters it receives during the rainy season. The area under rice increases 
each year because there is still much available uncultivated land in 
certain parts of the colony. As a rule this land is unfit for cultivation and 
valueless as a result of the stagnation of the water which often cfiuses an 
excess of alum. Where, however, the Administration builds a canal, 
this Jand gradnally becomes of value, the excess of injurious alum being 
carried into the canals by the surface waters (rain, floods). In a general 
way it may he said that the clay soil of Cochin-China contains alum to a 
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more or less marked extent; it occurs everywhere, in the low South-West 
regions and in the high forest districts of the eastern provinces. 

With the exception of the eastern provinces, it may be said that all 
Cochin-China is one vast rice field, already planted or about to be so. Rain 
falls pretty regularly each year from May or June to'October or Novem¬ 
ber. It is usually early in the East and becomes later as the Gulf of Siam 
is approached, so that the harvest is earlier in the East and allows a large 
part of the population to go for the harvest to the western provinces, where 
labour is generally insuf&cient on the large estates. 

In September or October, at the time of transplanting, the floods come 
in addition to the rain. The muddy waters of the Mekong spread more 
or less rapidly over that part of Cochin-China which borders on Cambodia. 
In the rest of the country, which is lower, the tides penetrate inland, bring¬ 
ing with them fertile mud. 

The harvest is generally sure in Cochin-China; it is sometimes more, 
sometimes less fine, even average, but there is no danger of famine. As 
rice forms the basis of the diet of the natives, Cochin-China largely supplies 
the food requirements of its population. In certain provinces (Chaudoc, 
Longxuyen) maize^rowing has been started and tends to develop because 
the grain ripens and may be cut in three months, just as the first rains are 
beginning. It may, therefore, be grown in many rice fields near water¬ 
courses, so that it may be easily watered, and the same land may yield 
two crops of about equal value. 

In 1915-16 Cochin-China produced 2188000 metric tons of paddy, 
in 1916-17, 2 350 000 tons. About 1100 000 tons are kept back for local 
consumption and seed, the remainder is exported. Each year the harvest 
improves as a result of improved cultivation. 

Agricultural product exported at the present time, — A table is given 
of the exports in 1914, 1915, 1916 and 1917. These products are:— 
rice (export about 922 259 metric tons in 1914 and 449 565 metric tons in 
1917), paddy (approx. 41482 metric tons in 1914 and 3 986 tons in 1917), 
cargo (approx. 25 181 metric tons in 1914 and 49 803 tons in 1917), rice 
bran (approx. 146 608 metric tons in. 1914 and 72 605 in 1917), meals (ap¬ 
prox. 159 944 metric tons in 1914 and 59 872 in 1917)1 maize (approx. 30 938 
metric tons in 1914 and 7 485 in 1917), Mdney beans (13 8to lb. in 1914 
and 37 770 lb. in 1917), other dry leguminous seeds pepper, cattle {650 metric 
tons in 1914 and 100 in 1917), poultry, copra, peanuts, sesame and other 
oil-yielding seeds, fresh coconut, coconut oil, rubber (401 060 lb. in 1914 
and 885 122 lb. in 1917), wood charcoal, kapok, various cakes, silks, 
silk wastes, ox hides, pig bristles, feathers, eggs (679 327 lb. in 1917), 
honey, feathers for fans, lard, castor-oil. 

Labour devoted to cultivation, ~ The different methods of farming, 
varying in each province, the different systems adopted by large land¬ 
owners to keep the workmen on their estates, to pay them, to advance 
them money and grain, are all reviewed. The expenses are fairly heavy as 
compared with the yield, but nevertheless the growing of rice by thepre^nt 
day methods yields a good profit. Many of the natives live well and give 

fnf#3 
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an impression of ease and comfort very different from the poverty found 
among the natives of Tonkin and Annam, 

Yidds per acre. — Rice. — The yield varies from 8o to loo gia for the 
average ricefields, or, 14.6 cwt. to 18.3 cwt (i gia = 50.6 lb.) In certain 
soils it is as much as 120 or 150 gia (22 to 27.5 cwt.) and in poor soil, es¬ 
pecially in the eastern provinces, may be as low as 20, 30, or 50 gia (3.7, 
5.5 or 9.2 cwt,). 

Maize. — Yields a profit in the province of Chaudoc about equal to 
that of rice. 

Tobacco. — This crop is being developed. It is grown mainly in certain 
parts of the east. The tobacco has a peculiar flavour and, for that reason, 
is only used by the natives and is consumed entirely in the country. The 
province of Giadinh yields the two best qualities of tobacco :— i) Govap 
tobacco, the most appreciated by the natives, 2) Hocmon tobacco. One 
acre yields approximately 1943 cakes of govap tobacco weighing 300 gm. 
each, or 9.6 cwt.; the sale price is $ 35 (i) per 100 cakes or $ 680 with 
a profit per acre of $ 85. One acre yields about 1217 cakes of Hocmon 
tobacco, weighing about 8.3 cwt. and selling at $ 29 per 100 cakes, or 
% 400, the profit per acre being! 72. 

Sugar cane. — Sugar cane is grown over about ii 000 acres in the 
eastern provinces. The species most widely grown for sugar production 
in this district are yellow cane, called '' mia-vang planted in low, rich 
soils, red cane, called “ mia-lygrown in rich, moist soils, and small 
cane, called mia-lau ”, grown in high, dry soils; “mia-vang ” yields 17.5 
tons per acr^ and sells at | 265 ; “ mia-ly” yields 11.5 tons per acre and 
sells at $ 226; “ mia-lau ” yields 9.3 tons per acre and sells at $ in; the 
cultivation of this last variety is decre^ng. 

Peanuts. — 30 to 32 gia per acre. Green peanuts weigh 26 to 33 lb. 
per gia and dried ones 22 to 24 lb. The sale price is approximately $ 0,60 
to ! 0.65 = 0.65 X 30 = I 19.50 (for 30 gia) per acre. 

Sweet potatoes. — 20 gia of 48 to 50 lb. on an average; $ 0.80 approx- 
mately, or § 16. * 

Manioc. — Approximately 6.7 tons per acre. Sale price $ 1.90 per 
picul of 132 lb. or $ 217 per acre (a net profit of $ 121). 

Possible improvements. — The ploughs seem suitable to the nature of 
the land. Cochin-China rice is at least equal in food value to the best va¬ 
rieties of Japan, Java or Burma, but is less fine. It is, therefore, neces¬ 
sary ;— 

xj That the natives harvest so as to avoid any moistening of the 
sheaves because the rice often ripens before the soil of the field is quite dry. 
The sheaves are laid on the groundin small heaps so that the upper ones 
do not come in contact with the water, but the lower ones become wet 
and the grain spoils. 

2) That the crop, which is usually threshed in the field, be brought 
in so as not to be wetted by late rains. 

Indo-Chinese silver piastre (|) « as . j ^ d . aipar . ( Bd ,) 
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3) That the natives be provided with sorters so that they may set 
the finest grain apart a) for sowing, b) for selling, keeping the remainder 
for local consumption. In this way the natives would be able to select .the 
grain easily and rapidly and supply better qualities with a higher yield. 

According to the native nomenclature there are numerous varieties 
of paddy which, with the exception of the round grain and long grain va¬ 
rieties, are very difficult to differentiate. They are similar rices which have 
become sligl^tly modified according to the nature of the soil in which they 
are grown. Sorting the grain would reduce these numerous varieties to a 
small number, taking into consideration the species with round or long 
grain, early rice and mid-season rice, and the nature of the fields, high or 
low, swampy or not. The swamp and semi-swamp rices of Chaudop and 
l/ongxuyen form a very interesting distinct variety, the cultivation of which 
has been greatly improved by the natives who have produced swamp 
rices with practically none of the red grain which detracts so largely from 
their value. Good, inexpensive sorters should, therefore, be supplied. 
If selection of the good grain were combined with the rooting up of foreign 
varieties the quality of the grain would be rapidly improved. 

4) The natives cut the rice sheaves b3^ hand with a sickle at mid¬ 
height. A large quantity of stubble is thus left. Animals are first pastured 
in the field, but when the^^ will not eat the straw because it is too dry ad¬ 
vantage is taken of the strong winds of the dry season to burn it. The 
ashes obtained are of small advantage to the soil, especiall^^ as the wind 
carries many of them far. It would appear more advantageous not to 
burn the culms but to plough them in. They would decompose rapidly 
in the water-soaked soil hnd the roots of the new plants would derive 
benefit from them. 

5) Fertilisers have been recommended to improve the yield, but the 
question is very complicated. The natives are poor and, generally, have 
few savings, living from hand to mouth, so that any fertiliser supplied 
must be cheap. The yield of the Cochin-China rice field is low when com¬ 
pared with those of Java. Cultivation'is extensive because free land is 
not lacking and will not lack for a long time. More than double the quanti¬ 
ty necessary for local consumption is produced. If it were possible to 
obtain a cheap fertiliser it is not certain that the benefit obtained would 
pay the expenses. In Cochin-China, where the Mekong River is not dam¬ 
med, as is the Red River, in Tonkin, the whole country is flooded na¬ 
turally in September and October. The waters, charged with fertilising 
mud, spread over the whole country, and the natives, by a very simple 
system of gutter-stones and gaps in the banks of the rice fields, make 
the waters penetrate far inland. The rice plants act like innumerable 
sieves and filter the muddy water, which, losing the rapidity of its cur¬ 
rent, deposits the mud on the soil. Fertilisers spread on these fields 
full of water would dissolve very rapidly and be largely carried away by 
the waters in the canals and ditches, or each field would have to be wdl 
shut in and would no longer benefit by the floods and the movement of 
the fertilising waters. Would there be any appreciable advantage to the 
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natives, for whom nature works, for the floods are rarely heavy enough 
or sufficiently prolonged to damage the crop. The natives profit more 
than they sufier. 

6) It also appears premature to use machines for cultivation. The 
natives have adapted their tools to the soil and the nature of the plant 
they cultivate. European machines are too heavy to use in a soil which 
only dries and hardens when natures allows it to do so. The natives use 
a hoe, plough and wooden roller. The rice is generally threshed in the 
field in large wide-mouthed baskets about 6 34 high, made of bamboo 
laths plugged with earth. As the grain drops easily, the sheaf is beaten on 
a sloping bench placed inside the basket; the grain drops to the bottom 
and i§ collected in baskets. To carry the rice sheaves to the farm a sledge 
drawn by oxen or Buffaloes is used. This sledge passes ever5rwhere, making 
gaps in the embankments of the rice fields. This material is simple, easily 
made and repaired, and adequate. 

The only improvement required at present is that the Annamites should 
select their seed so as to prevent degeneration of the plant and decrease 
in yield. For this purpose they should be supplied with good, cheap 
sorters. 

Each year Cochin-China receives from Cambodia, Taos and South 
Annam live stock to replace that which has died or to meet the requirements 
of the increased population^ The demand has become yet greater since the 
formation of large rubber plantations which often require large herds for 
ploughing or fertilising purposes. 

Brewing, — Cochin-China is not a breeding country and probably 
never will be on account of the floods in the west*and the short grass pro¬ 
duced by the poor, dry soils of the East during the dry season. 

Factors favourable to the development of native agriculture, — Agriculture 
has hardly made any progress in the colony, it has developed in acreage 
only, not in yield, but in this sense has developed considerably. This is 
due to the reclaiming of immense uncultivated plains by digging canals 
with dredgers. Colonisation by Europeans has also increased. 

Agriculture will develop more and more if numerous roads and canals 
are built. The regulation of labour {decrees of March 8,1910 and May 20, 
X913), largely imported from Annam or Tonkin, less from Java, has facili¬ 
tated the establishment of rubber plantations in the East. The decree 
of April 13,1909 concerning native workers on farms has been of more use 
to the French colonists of the West. The granting of land under special 
conditions with certain advantages has favoured both native and Euro¬ 
pean colonisation. 

Native agriculture (special reference is made to riqe, all the other crops 
being secondary as compared to it) is developing normally under the 
effects of several causes :— * 

i) Some administradve :— digging numerous canals with dredgers, 
good maintenance and improvement of the natural and artificial transport 
ways already existing, etc.; the greatest attention is being given to this. 
2} The other natural:— the increase of the population which now 

luu} 
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numbers approximately 3500000 and increases by about 100000 
annually. 


II. IvABOUR. 

As the rule the natives are both farmers and fishers ; in the wooded 
districts they are also foresters. Only the Moi is a woodman in particular 
and cultivates barely enough for his requirements. 

Up to the present the labour question for the crops of Europeans has 
not become acute. In the western rice fields the decree of April 13, 1909 
concerning agricultural labourers makes it easy for the colonists to obtain 
labour. In the rubber plantations of the East the decrees of March 8, 
1910 and May 20, 1913 regulate the connections of the planters with the 
numerous workmen they are bound to employ, mostly in distant and 
unhealthy districts. They not only deal with foreign labour, but also with 
Indo-Chinese labour. Some people have brought over Javanese, most 
bring men from Annam or Tonkin, the latter being acknowledged to be 
better than those from Annam. By employing also the natives and, in 
some districts the Mois, the planters have been able to obtain the necessary 
labour. 

The two decrees are to be fused into one decree more suited to 
the present requirements. This modification has been found necessary 
as a result of certain dif&culties which arise from time to time in some plan¬ 
tations. It will provide for an inspection of labour which will probably 
be entrusted to the Inspector of Political and Administrative affairs. 
It also provides for fixed salaries, the form of work, assistance and care 
in the case of sickness, boarding, feeding, water-supply, etc. On the 
whole the planters (less in the West, because it is healthy) have done their 
best for the comfort of their workmen. Rewards are given to good and 
old labourers, houses of a more or less permanent character of clay or 
bricks roofed with tiles have been built for them and their families. Brink- 
ifftg water is supplied, there are ambulances and hospitals, markets have 
been formed so that they may suppply themselves without difficulty, even 
amusements are supplied at certain times of the year on the occasion of 
their religious festiv^s, theatrical companies, and cinemas. 

There as elsewhere if the natives are comfortable they ask nothing 
better than to remain and be re-engaged. The labour on a plantation 
represents a large capital and the better it is, in better condition is the 
plantation and, consequently, more productive. It is in the interest of 
conscientious planters to look after their workmen and treat them well. 
On the large western agriculttual estates the labour changes but little as 
a rule ; the conditions rfmairdng the same the workman show no desire to 
go, ^d remain on the estate. Only those go who are badly treated or 
who, by nature, are fond of change and cannot settle in one place. 

* There is, however, no doubt that the labourin the country is inadequate 
to the devdopment of the plantations in the East; imported labour will 
be needed more and more. If*the development in the East continues as 

Uml 
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at present great attention will have to be given to the importation of la¬ 
bour or it will become a real danger to the agricultural settlement of the 
West, where labour is already insufficient. The importation of labour 
must be facilitated but, in the author’s opinion, only labour from Indo- 
China, Tonkin and Annam should be used. Any kind of work may be- 
entrusted to the Annamite if he is correctly approached. He is a pro¬ 
duct of an old civilisation which has developed without interruption and 
there is no doubt that he is destined to colonise all Indo-China; 

I191 — Foods of Tonkin.—-C sbvast, C., in Congrts d*AgnmUwe colonialet Gomernement 
Gemral d&V^lndocMne^ Hanoi Series, No. 2,17 pp. Hanoi-Haiplxong, 1918. 

In thes^ notes which form a complement of the Catalogue des Produits 
de rindochine, Vol 1 , Produit alimentaires ”, the author (Inspector of the 
Agricultural Services, Keeper of the Agricultural and Commercial 
Museum) reports the foods peculiar to Tonkin which are suitable for 
consumption in France. 

I. — Vegetable foods — Rice. —Tonkin can export an average of 
200 000 metric tons of rice and paddy. Of this quantity the Tonkin rice- 
fields at Haiphong can supply 9 to 15 000 tons of polished (table) rice. 
The annual production could reach 30 tc 35 000 metric tons. 

Maize. — In 1913, Tonkin expcited 53 000 metric tons, in 1915 only 
23 454 tons, and in 1916 5500 tons. The decreased exportation is due to the 
rapidly increasing local consumption. 

Kidney beans. — Their cultivation will be intensified in Tonkin, 

Mungo peas — The small French bean has proved suitable as a 
lood in Europe cooked as other beans and prepared as “ puree so as to 
remove its outer coat; it has a vegetable taste peculiar to itself. Tonkin 
could supply nearly 500 metric tons of these beans annually, the other coun¬ 
tries of Indo-China about 700 tons together at an average price of 6 to 7 
piastres per 100 kg. (220 lb.). 

Various doUchos. —Tittle liked in Europe because of their unpleasant 
vegetable taste, but perhaps suitable for livestock. In Tonkin alone to 
annual production of 1000 metric tons at 5 4.50 to $5 per 100 kg, may be 
relied on. 

Soya. —The annual yield m Tonkin is approximately 1000 metric tons 
selling at $ 8 to $ 9 the 100 kg. 

Cereals. —In the Yunnan district where the climate is temperate, the 
author, has as yet been unable to determine the amounts available or their 
value. 

Manioc (slices). — There are two species in Tonkin, sweet n anioc and 
bitter manioc, both largely cultivated. In normal times the dried slices 
are sent to Fra nee. About 100 metric tons of sliceaare available annually at 
an average price of 4 piastres per 100 kg. 

Manioc paste Ho-Tieu ”). — A product made in Annam; 14 piastres 

per 100 kg. 

Bean yermimlK {*" Song-TMn — In Annam 176 000 lb. per year are 
made. This product is distributed by Chinese buyers at Singapore, Hong- 
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Kong, Bang-Kok. It is an excellent dietetic food which could be used 
especially in hospitals. 

Fleams, —Tonkin has no large flour factory. The by-products of de¬ 
cortication (factory flours) are only usable as mash for.animals. In Cochin- 
China the average amount of the exportation of these flours, from rice fac¬ 
tories is 128 000 metric tons. 

Arrowroot starch, — In Tonkin this is prepared from two plants — Ma- 
ranta arundinacm ('* Koang-Tinh") and Costus speciosus. Both these plants 
are being grown to an ever-increasing extent in the Delta and in certain 
provinces of Tonkin. The starch yield of the roots is 24 %. Arrowroot 
starch is very suitable as a food for infants and convalescents. The price 
is about $ 0.30 per kg. of starch. 

Sweet potato starch. — The Khoai-Lang ” sweet potato with its 5 or 
6 local varieties is much grown in Tonkin. The starch yield of the tubers 
is 15 %, the selling price $0.30 per kg. of starch. 

Smet potato slices. —A local industry. These vslices appear to yield 
34 to 40 % of their weight in alcohol. 

Yam [Dioscorea) starch. — Five or six species cf yam are grown in Ton¬ 
kin. The starch is very nutritious. There are no fixed prices. 

T aros ( Colocasia). — There are several species in Tonkin. The average 
price of the roots is $0.^0 a load of about 55 lb. 

Annum and Tor^kin spathe. — The Annam species " Khoai-Nua ” is 
represented by Amorphophallus campanulaius. Tonkin spathe (“ Elhoai- 
Na Amorphophallus Rivieri, is much used as a food for pigs. 

Tacca. — The plant Nua **) is not cultivated in Tonkin, but in Cen¬ 
tral Annam occurs frequently enough to be taken into consideration. It 
yields as much as 3c to 33 % of food starch. 

B^db dolichos. —The tubeis cost from $0.80 to $i a load. 

Kondzou. — The tubeis are made into starch. 

Sago. — In the high distric :s of Tonkin the mountaineers obtain the 
pith of certain palms such as ** C 4 y-Dao ’’ [Phoenix farinijerd) and “ Cfiy 
Moc ” iCaryoic). The manufacture is limited to the very small demand. 
The product should be sought in south Indo-China^ where Metroxylam, 
which produce good sago, is fairly common. 

Vegetables.: Bamboo shoots Mang-Tre-Khd*'), $0.32, I0.30 and I0.25 
a pound of 600 gm. according to the three qualities.'' 

Dried mushrooms :'' Mdc-nhi ” and NAm-huong 

Coffee. — Small production. » 

Tea. —The European colonies of Tonkin and Annam can supply an 
average of 500 metric tons of prepared tea. 

Su^ar. — Tonkin is still dependent on Annam. 

Dried spices. — $0.50 to $0.60 the kg.' 

Camellia oil. — Tonkin and North Annam can produce about 
• 10 000 kg. annually. The seeds sell at $5 to $6 the 100 kg., the oil at 
$24 the 100 kg. * * 

Peanut oil. — Tonkin produces few peanuts ; south Indo-China pro* 

Catt] 
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duces far more. The average exports from Indo-China from 1910 to 1916 
inclusive were 368 000 kg, of seed and 104 000 kg. of oil. 

Sesame oil. — Sesame is well cultivated in Tonkin but yields little oil 
there (about 3000 kg. were exported to China in 1914). In the rest of 
Indo-China the production is much greater. In Tonldn the seeds sell at 
$13 per 100 kg. and th^ oil at $20 to $22 to 100 kg. 

Coco-oil. — Cobnut is rarely cultivated in Tonkin. 

II. — Anumal products. — CaMe. — Tonkin receives 20 000 head of 
cattle annually from North-Annam and from 4000 to 5000 bead from the 
Chinese province of Quang-si. A fairly large cold store has recently been 
erected at BSn-Thuy, near Vinh (Annam) for dealing with frozen meat 
supplied from the livestock or North Annam and the neighbouiing 
provinces of Lacs. 

Pigs. — As a result of floods the stock of pigs in Tonkin has decreased 
markedly; this accounts for che appreciable rise how $0.32 ^o $0.45 
of pork on the Hanoi market. Nevertheless the breeding of young pigs for 
market IS activel} cairiedoninthe mountains and, if the floods do not inter¬ 
fere again, it will not be long before the country is stocked normally. It 
is estimated that there are over a million pigs in Tonkin which is better 
stocked in this respect than any other country of Inao-China. The an¬ 
nual consumption of the town of Han u may be placed at 32 000 head. Esti¬ 
mating the total consumption of Tonkin to be 400000 head, it should be 
possible to export a considerable amount of pork to France. 

Pig*s fat: lard- —The maximum quantity Tonkin can produde is 
15 400 lb. ot lard per month. 

III. — Se^ products. — Dried ana salt fish. — In 1914, i 337 600 lb. 
of such fish was exported from Tonkin to China. In a good year the 
sea catch of Tonkin gives a figure to which must be added from 100 to 
120 metric tons of various products fholothuria, sharks' fins, etc.). 

Dried shrimps. — A very substantial food ; 26 400 lb. are exported to 
China annually. 

Fish and shrimp pastes. — Thes?^ pastes could |iot replace the very 
expensive cod's roe, obtained from Norway, but could at least be mixed 
with it. As much as 308 000 lb. {the export to China in 1910) may be 
produced annually. 

Prepared holothwia. — Indo-China produces fairly large quantities.; 
each year Tonkin exports about 50 metric tons to China. They sell at 
115 to $ 20 the picid of 60 kg. (132 lb,). 

Nmc-mam. — A fish food made in three qualities selling at | 2.5, $ 2 
and $ 1.30 per petroleum tin (about 39 lb.) 

1192 -- ConMhution to the Stady of the Culieidae of French Guiana.— Leger, m. (insti¬ 
tute of Hy^ene of Cayenne), in the B%U^in de la d& Pathologu Exotique^ Vol. XI, 

Ko. 5, pp. 397-400. Paris, 1918. 

Diseases transmitted by Culieidae are of the greatest pathology al^ 
importance in French Guiana and have often proved serious obstacles to 
colonisation; malaria, filariosis and yellow fever hindered the economic 
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development of the country in the 19th century. The species of Ano- 
phelidae and Culicidae and their distribution throughout the colony are 
given. Only two species of Anophelidae art known — Anopheles (Celha) 
argyrotarsis Desv. and A. (C). albimanns Wied. {cubensis Agr., alhipes 
Theob.); the second species is the more common. 

The Culicidae identified by the author at the Institute of Hygiene of 
Cayenne are : — Culex fatigans, C. digitatm, C. mathis%, C. flavipes, CuU- 
celsataeniorhynchus, Taeniorhynchus fasciolaius, Mansoniaamazonensis, Me- 
lanoconion atratum, Stegomyia fasciata, and S. luciensis, a variety of the 
preceding one. 

1193-The Tatu iTatusfa novemcineta), Host of Schizoirypanum cruzi 
the Agent of Minas Meningitis in Brazil. — Chacaras e Quintaes, voi. xvii, 
No. 6, p. 450. Sio Paulo, June, 1918. 

In 1912, at Tassance, 3 \Cnas, Dr. Carlos Chagas, director of the “ Isti- 
tuto Osvaldo Cruz ” *at Manguinhos, Minas-Geraes, Brazil, discovered that 
this armadillo or tatu {Tatusia novemcincta) is the primary host of the 
protozoan known as Chagas' protozoan {Schizotrypanum cruzi) which, 
when inoculated into man by Tnatoma (Lamus) megistus, a sucking insect 
of the Reduviidae family, causes the very serious disease known in Brazil as 
!Minas meningitis " and '‘babeiro". The acute form ot this disease 
causes nervous trouble or meningitis (this especially in children), and its 
chronic torm causes changes in the thyroid gland and cretinism. 

The protozoan causes no disease in the tatu. When the inset, also 
known as '‘barbeiro sucks the blood of ar infected tatu Schizotrypanum 
cruzi develops in its intestinal tube, and passes tharcugh to the s^ivary 
glands. When the insect bites man it inoculates him with the parasite. 

" Minas meningitis " occurs only where tatus live. The carrier insect 
Triatoma megistus^ has bcv^n found both in human dwellings (especially 
huts) and the holes of tatus. If thf s animals were destroyed the contagious 
illness would disappear. Furthermore, an enemy of poultry yards would 
also be suppressed- . 

I 3 E 94 " I* Vifamines and Symbionts (x). IL The Action of Symbionts on the Consti¬ 

tuents of Fats.— BierrYjH. and Fortier, P., inComptes t&ndus des Sia%ce& de VAca- 
dimie desScienceSfYol.Ql.'SNliJylAo.zZfVV* 9^3-966. Paris, June 10, 1918; II, No.aS* 
pp. 1055-1057. Paris, June 24,19x8. 

1 . — After referring to the indispensability of vitamines in feeding, 
the authors give the results of the researches they carried out to ascertain 
if there is any relatior between vitamines and symbionts (bacteria isolated 
from the tissues of normal animals). 

A first series of researches showed that symbionts introduced into the 
vertebrate organism were perfectly tolerated, and caused no disorder or 
suppuration, and semed to disappear rapidly from the circulatory system, 
tissues or serous membranes. 

As these microrganisms were shown to be harmless, their possible in¬ 
tervention in the phenomena of metabolism remained to be proved. 

(i) See JR:, October 1917, No. 926. {Ed.) 
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Young, but nearly full-grown, white rats were used as expeii mental 
subjects, then adult rats and finally pigeons* The rations given the 
subjects were such as would cause disorders of sub-nutrition after a 
certain length of time (seeds decorticated or sterilised at high temperatures 
for the pigeons; bacon or bacon fat sterilised at high temperatures, 
coagulated white of egg, salts and water for the rats). Controls received a 
ration composed of the same foods, but such as would not cause meta¬ 
bolic disorders (seeds with the seed-coats, unsterilised bacon or fat). 

— i) The experiments all confirm the chief results obtained 
by Eykb£an, Geyns, Funk, etc.:— loss of appetite, emaciation, locomo¬ 
tor troubles, paralytic phenomena, etc. A prolongation of the experi¬ 
ment led to death preceded by a very intense adynamic state and trophic 
disturbances in the rats. 

When the animal suffering from nutritive deficiency (carenced) was 
given a normal diet it continued to lose weight for a few days, but, under 
the influence of the vitamines in the food, the morbid symptoms gradually 
ga\e way and it recovered. 

2) A carenced snimal', already intensely affected with the patho¬ 
logical phenomena already described, is taken and injected under the 
skin or in the peritoneum with a culture of living symbionts. After 24 
to 48 hours, an extremely striking change lakes place. The locomotory 
troubles vanish very rapidly; the animal soon recovers its agility and 
has a remarkable appetite, especially for fats; the loss of weight ceases, 
being replaced by a clear gain of weight. 

These phenomena are still more striking with pigeons, which pass in a 
few hours from a complete adynamic state to an alifiost normal appearance 
in both walking and flying. 

Repeated injections (always of i cc.) of the living cultures produce the 
same good results each time. 

Thus the introduction into the organism of symbionts of appropriate 
origin and in suitable form, eliminates the nutritive deficienci es due to a diet 
lacking ,vitamines. The initial hypothesis was thus clearly verified by 
repeated experiments extending over several months. 

The only objection that can be raised appears to be that the micro¬ 
organisms injected act, as far as they are living, by the vitamines they con¬ 
tain and that any harmless bacterium could produce the same good effects. 

It certainly seems that certain microorganisms (yeasts) contain vita- 
mines but it should be noted that intestinal bacteria apparentl^^ do not 
contain vitamines since in nutritive-deficiency experiments disorders appear 
in spite of the abundance and variety of the intestinal flora. It seems 
remarkable that symbionts, normal inhabitants of the organism, can play 
the part of vitamines. 

11 . — The authors wish to show that symbionts can reproduce certain 
normal phenomena of animal metabolism, especially as regards the consti¬ 
tuents of the fats. 

Glycerine, which appears to be a source of sugar for the organism, is 
changed into dioxyacetone {tiiose |C*3 sugar which easily changes to 
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hexose). On the other hand it can be probably shown experimentally 
that salts of a-glycerophosphoric acid can be changed into salts of dioxy- 
acetone phosphoric acid in the same way. 

Symbiotes can also carry out, in vitro, the ^-oxidation that applies 
to fats of low molecular weight. On inoculating a sterile, neutral broth 
containing i % of p-oxybutyric acid, proteins and nitrates with these 
bacteria, the presence of acetone and acetic aldehyde may be detected after 
3 weeks. Starting from butyric acid and using a similar medium to that 
described, the authors found acetone present in the culture solution; the 
other substances were not sought for. The presence of acetone shows 
the production, at a given moment, of the corresponding p^cetonic acid 
and that of acetic aldehyde shows that the fat molecule has been greatly 
broken down. 

This is the first example, so it appears, of the carrjung-out of the phy¬ 
siological process in question by means of microorganisms. 

1195 ” Studies on Nitrogen Poisoning. — Maignon, F., in Compus rendus des Seances de 
VAcademic des Sciences, Vol. CEXVI, No. 22, pp. 919-922; No. 24, pp. ioo8~ioii; 
Vol, CEXVII, No, 2, pp. 91-94- Paris, June 3 and 17, July 8, 1918. 

I. — Investigations into the toxicity of egg aebumin ; influence 

OF THE SEASONS ON THE SENSIBILITY TO NITROGEN POISONING. — 

Magendie showed in 1816 that nitrogenous foods are indispensable to 
animal life; he also concluded they are insufiicient in themselves as dogs 
fed on pure gelatine died from emaciation. 

The author continued Magenbie's es^eriments and fed white rats on 
true albuminoid matter {egg albumin, fibrin, casein) of the highest possible 
purity. Commercial finely powdered egg albumin was made up into pills 
weighing i gram by the use of a weak solution of gelatine. To avoid de¬ 
mineralisation of the experimental subjects small quantities of mineral salts 
and bicarbonate of soda were added to the pills so as to keep the urine slightly 
alkaline and to prevent acidosis. The experiments led to the following 
conclusions:— 

1) Egg albumin is incapable of supporting life and maintaining 
weight in the white rat; 

2) White rats fed on egg albumin die rapidly of acute poisoning of 
the central nervous system in May and October, but succumb slowly from 
emaciation in August and January. 

These facts make it possible to understand the seasonal character of the 
manifestations of certain nutrition diseases connected with nitrogen poison¬ 
ing ; such as eczema, rheumatic troubles, etc. 

3) Acute albumin poisoning causes coma. 

II. — A comparative stoty of the tqxicity anp the nutritive 
POWER OF FOOD proteins EMPLOYED IN THE PURE .STATE. — The investi¬ 
gations, similar to the preceding ones and also made on white rats, dealt 
with fibrin, casein and meat powder, this last substance being previously 
extracted with boiling water, alcohol, and ether. In spite of this treat¬ 
ment the powder still contained an appreciable quantity of fat in the form 
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of adipo-protein compounds. These proteins were given at discretion in 
I gm. pills to which had been added, as in the previous case, mineral salts 
and bicarbonate of soda to avoid de-mineralisation and acidosis. 

The experiments showed that none of the proteins tested are capable 
alone of supporting life and maintaining weight in the white rat, even for 
short periods. The influence of seasons, so marked for egg albumin, is en¬ 
tirely lacking for the other proteins. The toxicity can only be estimated 
by the length of time the animal survives. From this point of view the 
proteins ujider consideration can be classed in the following order for the 
white rat;— egg albumin, fibrin, casein, the latter being by far the least 
toxic. Meat powder may be placed on a level with fibrin. 

With fibrin, casein and meat powder death, in every season, is the result 
of exhaustion of the reserves, not of chronic poisoning. The animals die 
from atrophy after heavy losses in weight. The lesions caused by food 
poisoning are insufficient to account for death. Rats fed with casein or 
fibrin have, after some time, a very fatty liver, which may be recognised 
by its yellowish colour and thick, rounded edges. The microscope shows 
the presence of excessive internal fat. In the case of casein the excess 
is double that caused by fibrin. It is not present with egg albumin and meat 
powder. The length of time the animal survives and the facility with which 
the albumins ingested change to fat are closely related. Everything points 
to the fact that the fat formed prolongs the period the animal survives 
by decreasing the rapidity with which the reserves are exhausted, the death 
occurring only when the reserves of fat have practically disappeared, as 
if this substance were indispensable to the utilisation of the proteins ingested. 
As the influence of the seasons does not exist with casein and fibrin, it seems 
as if the presence of fat makes the organism less sensitive to nitrogenous 
poisons in spring and autumn. 

III. — IneivXjence op me Species op Animax on [mb' Toxicity . 
AND Utixisation OP FooD Protems. — After having studied the poi¬ 
sonousness and nutritive value of food proteins, using the cat and dog as 
subjects, the author compares the results obtained with the two species, 
using egg albumin, casein and meat powder. 

i) With egg albumin, a fibsed weight is never maintained in either 
cat or dog. 

2} With ^.asein, the two species behave quite differently; with 
the rat, a fixed weight is maintained with difficulty and death results from 
exhaustion rather than poisoning ; with the dog, on the contrary, the weight 
is easily maintained, but it soon clearly feels the toxic action, being unable 
to transform casein into fat so easily as does the rat. 

3) With meat powder, a fixed weight, impossible to maintain with 
the rat, is easily attained with the dog. 

The author interprets these facts as follows — The dog, naturally 
a carnivorous species, adapts itself better to a purely protein diet than the 
white rat, a camivofous and often yegetarian species. On the other hand, 
the nutritive value of a .food is not of necessity connected with its poison** 
ousness (as in the case of casein and the dog); the toxicity of a protein 

innl 
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varies from one species to another and seems to be in relation to the capacity 
they have of changing protein into fat. When this transformation capacity 
is reduced in a species, that specks is much more sensitive tc the toxic 
action, which affords a new proof of the important part played by fats in 
the utilisation of proteins. 

1196 - The Comparative Infiaenee of Carbohydrates and Fats on the Utilisation of Food 
Proteins.— Maionon, Comptes Rendus d&VAcademia des Sciences, Vol.CEXVII, 

No. 4, pp. I 72 -I 75 -f 2 Tables. Paris, 1918^ 

As egg albumin alone can neither maintain a nutritive equilibrium 
nor a fixed weight, the author, using white rats as subjects, investigated 
the influence of added starch or fat on the properties of the albumin in ques¬ 
tion. He varied the relative proportions of the constituents of the two 
foods, albumin-starch and albumin-fat, and each day estimated the food 
ingested and every two days weighed the subjects in a fasting state. The 
observations obtained led to the conclusion that the addition of fat or starch 
compensates for the deficiencies of the egg albumin, but with unequal ef- 
ficacity ; the albumen is better utilised with the fat than with the starch, 
the mixture of i of albumin 1 of fat giving better results than i of al¬ 
bumin to I of starch. When the rats wer^ fed with the three nutritive 
elements, albumin, fat and starch, the mixture containing as much fat 
as albumin again gave the best results. The minimum of albumin required 
is 3 times less with fat than with starch. 

The author observes that, in meat, the fat is present in a slightly lower 
proportion than albumin. 

It may, therefore, Jbe concluded that fats play an important part 
in the utilisation of proteins, and cannot be replaced by carbohydrates, 

XZ97 - On the Minimum of Sugar in the Diet and Hitherto Uneonsidered Sources of 
Carbohydrates. — Bierry, H. and Poroser, P.,iii Comptes rendus de la SooUte de Bio-* 
logie, Vol.EXIpCI, No. ii, pp. 574-576. Palis, 1918. 

The importance of certain amino-acids in the diet (i) and the question 
of vitamines have complicated the general problem of nutritive exchanges. 
The derangement of metabolism caused by shortage of carbohydrates 
during total fasting or abstention from carbohydrates has given rise to 
doubts as to the possibility of complete iso-dynamic substitiition of carbo¬ 
hydrates by fat. The author's recent investig^-tions appear to throw new 
light on the subject. * ♦ 

Rats subjected to a diet of coagulated white of egg, bacon or pure 
bacon fat, water and salts, maintain a fixed weight and show no appreci¬ 
able illness, but acidosis sets in as soon as the ratio of fat to albumin exeeeds 
a certain proportion. 

The author explains this fact as follows t— at first sight it appears op¬ 
posed to the classical results of abstention from carbohydrates,but a care¬ 
ful study shows that coagulated white of egg contains carbohydrates or 
substances which form these compounds (free sugar, glucosamine, etc. in 

ix) On tMs subject see R. April and ^une, 1918, Nos. 442 and 658. (Ed.) 
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quantities of 8 to lo gm. of these substances per i ooo gm. of fresh white 
of egg). On the other hand, the fat itself is a source of sugar ; the glycerine 
may be changed into di-oxyacetone or triose sugar, and this last into a 
hexose by polymerisation (Bembakd). 

A diet composed of proteins and fat does, therefore, contain a cer¬ 
tain quantity of carbohydrates of different origin so that there exists a 
su^at minimum just as there exists a nitrogen minimum. • This minimum 
varies with the nature of the proteins, fat and sugars of the diet. A certain 
equilibrium between these factors is necessary to avoid metabolic dis¬ 
turbances. 

1198 - The Food Value of the — Prbscot, S. C. (Professor of Industrial Micro¬ 

biology, Massachusetts Institute of Technology), in Tlfie Scientific Monthlyf Vol. VI, No, i, 
January, 1918, reprinted in The Journal of the BoarJ, of Agriculture of British Guiana. 
Vol. XI, No. 2, pp. 52-63 -h 3 Tables. Bemerara, April, 1918. 

The banana is the principle source of carbohj drates in the diet of many 
tropical races, taking the place of the cereals and tubers of the diets of tem¬ 
perate zones. Numerous detailed investigations have shown the banana 
to give a larger unit yield in food material than wheat or any other crop. 
For this reason it must not be considered as a luxury but as one of the 
most important human foods, and should receive more consideration from 
physiologists and agriculturists than has hitherto been the case. 

Many analyses havebeenmadeofthechemicalcompcsitionof the edible 
portion of the fruit. The author gives the averages obtained by Atwater 
and Bryant (U. S. Department of jft^riculture, Bull. No. 28, p. 71, 1906) 
which form a sort of general aveiage of the composition of the different va¬ 
rieties (the banana usually eaten in the United Sfates is the fruit of Musa 
sapientum): — Water, 75.3 % ; protein, 1.3 % ; fat, 0.6 % ; carbohydrates, 
22 % ; ash, 0.8 % ; calories per lb., 460. 

An analysis of the ash made by* the author gave the following results: 
— Silica, 2.19%; ferrous oxide, o,l8; lime, 1.82; magnesia, 6.45, sodium, 
15.11; potash, 3.55; chlorine, 7.23; sulphur trioxide, 3.26; phosphoric acid, 
7.68. The ash is, therefore, composed chieflj of phosphates, sulphates and 
chlorides of potassium, sodium,magnesia, and e. salts which respond 

the best to the demands of thebody. The banana contains all the substances 
necessary to maintenance, but its low protein and fat content as compared 
with the carbohydrate content do not make it possible for the banana alone 
to form a well-balanCed ration. To remedy this defect it is sufficient to add 
milk or a small amount of meat to the ration. 

The banana compares favourably with the best animal or vegetable 
foods; this is shown by a comparative table including widely-diflerent foods. 
The analytical data given by Atwater and Bryan'x {ibid., p. 68) tor the 
potato water, 7S.3 % ; protein 2.2 % ; fat, 0.1%; carbohydrates, 

x8 % ; ash, i % ; calories per lb., 385. These.may be compared with the 
values given above for the banana, from which it is seen that the banana 
exceeds the potato by about 20 % in food value and calories. 

It is commonly believed that the banana is indigestible if not cookedr; 
this is only true if the fruit is insufficiency ripe and completely fallacious 
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for the completely ripe banana, as has been shown by many workers. The 
following hgnies which give the duration oi lomplete digestion of various 
foods show that a ripe banana is digested more lapidly than the most com¬ 
mon foods:— 

Ripe bananas, i hour 45 minutes ; vegetable marrow, ihr. 45 min.; 
onions 2 hr. 5 min.; beans, apples, 2 hr, 30 min.; green peas, 2 hr, 35 min.; 
oranges, 2 hr. 45 min.; oatmeal, 3 hr. 5 min.; roast mutton, 3 hr. 15 min. ; 
boiled eggs, boiled potato, codfish, 3 hr. 30 min.; plums, 3 hr. 40 min.; 
nuts, 4 hr.; boiled beef, 4 hr. 15 miii.; cabbage, 4 h. 30 min.; roast pork, 
5 hr. 20 min. 

The rapid digestion of the banana is caused by the fact that during 
mastication the carbohydrates are largely transformed to assimilable sugar 
in the mouth, and further transformation in the stomach requires compara¬ 
tively little time. The banana is, therefore, not only richer in nutrients 
per unit of weight than many common foods, but is also more digestible. 

For these reasons this fruit should be more largely consumed, especially 
under present conditions, when it might help to overcome the shortage of 
cereals and other carbohydrate foods. This is all th ^ more easy as its pro¬ 
duction is abundant throughout the year, that it may be shipped long 
distances, may be eaten raw or cooked, as a fruit or a vegetable, and is one 
of the few foods the price of which ha's remained normal during the last 
years. 

1199 - Foundation of a High School of Agriculture and Forestry in Indo-Cbina; Pros¬ 
pectus of Subjects Taught. — Journal Officiel de VIndochine- Frmipaise, Year XXX, 

No. 29 bis, pp. 689-694. Saigon, April 10,1918. 

The Governor General of Indo-China has issued a decree for the estab¬ 
lishment in the colony of a High School of Agriculture and Forestry in 
order to train farmers and foresters capable of rationally managing the 
agricultural and forest lands of the country. A diploma will be awarded 
and will entrtle the holders to enter the agricultural and forestry services 
of the colony. The difierent articles of the decree deal with the organis¬ 
ation of the school. 

Entrance is by competition. The students must be not less than 16 
years old and not more than 22 and must be able to show they are French 
subjects, under. French protection, or Asiatic French citizens. They 
must also have one of the following qualifi^cations: diplome d'etudes 

complementaires “ brevet elementaire ” or “ orevet superieur de 
Fenseignement primaire*', “ baccalaureat de I’enseignement secondaire 
The students receive a monthly maintenance grant. 

The period of study extends over threp years. The curriculum includes: 
I) general instruction (ist year); 2) technical and professional instruc¬ 
tion (2nd year); 2) special subjects (3rd year). The ist year courses are 
attended by both agricultural and forestry students; they deal with physics, 
chemistry, botany,’zoology, geology, agricultifre, applied natural history, 
mathematics, mechanics, topography, book-keeping, horticulture and 
gardening. 
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The 2nd. year courses are divided into two distinct parts : — i) theo¬ 
retical part together with six months' practical work (economic botany, 
agricultural zoology, animal breeding, agricultural meteorology, agrology, 
rural economics, ethnography, and hygiene); 2) an essentially practical part 
lasting three months (cultivation of industrial plants, agrology, rural en¬ 
gineering, book-keeping and sericulture). 

The 3rd. year is devoted to the study of special subjects. The students 
attend the courses and practical classes in a special school in Cochin-China. 
This school includes : i) a museum; 2) a demonstration farm with a model 
dairy; 3) a model silkworm nursery; 4) a bee hive; 5) experimental and 
demonstration plots (rice, maize, coffee, tea, sugar cane, cotton, rubber, 
coconut); 6) laboratories (botany, chemistry, entomology, wood-testing); 
7) a meteorological station; 8) a tree nursery. At the end of the 3rd. year 
of study the students are examined in agricultural and forestry subjects. 
Each qualified student then works for a year either at an Agricultural Sta¬ 
tion (for agriculture) or at the Euyen-Quang nursery, a sub-temperate 
focest (for forestry). 

A. detailed prospectus is appended to the decree. 


CROPS AND cultivation. 

I2QO - Partial Correlation Applied to Dakota Data on Weather and Wheat Yield.— 

Monthly Weather Remew, Vol. XLVI, No. 2, pp. 71-73. Washington,” 
February, 1918. , 

In previous papers the author showed for Dakota : — 
i) 'The existence of a positive correlation between the total rainfall for 
May and June and the yield of spring wheat, the relative correlation 
coefficient r (i) being equal to -f- 0.63 + 0.05 in North Dakota and 
+ <J '59 i South Dakota; 

2 j the existence of a higher ne^uUve correlation between the total 
temperature for June and tie ^deld of spring wheat; y' «= — 0.67 + 0.08 for 
North Dakota and ■—0.73 + 0.07 for South Dakota. 

In addition to these two correlations the author calculated that be¬ 
tween rainfall and temperature and always obtained negative values for r. 
In other words, to a wet May and June corresponds usually a cool June, 
These preliminary data give rise to two interesting questions: 
a) How much of the apparent relation between rainfall and yield is 
really due to the influence of rain and how much to the simultaneous ac¬ 
tion of temperature ? 

£) How much of the apparent relation between temperature a^d yield 
is really due to the temperature and how much is due to the simultaneous 
action of rainfall ? 

The two questions may be solved by the use of partial correlation mj- 
(r j Set J|e., February, 1918, No. 148, note at foot of p. 175. (Ed.). 
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ficunts by calculating the correlation between two variable factors after 
the elimination of one or more other factors. In the present case, where 
there are three variables — rain, temperature, and yield— the partial cor¬ 
relation coefficient is represented by the formula:— 

y _ y • 

r = ay BY 

«S-T ■ 

Here the variables are represented by a, p, y ^he terms and 

represent the correlation between dhch pair of variables (e. g., 
between rain and yield, temperature and yield, etc.), and ^ ap. y represents 
the partial correlation between the factors a and ^ after the factor y has 
been eliminated. 

If, using this formula, the factors rain, temperature and yield are repre¬ 
sented b3 the letters p^ i, ahdy, the equations are : — 

y __ ^py ~~ _ y __ % ~~ ^py _ 

_ ^pt ' ^py _ 


Ji the letters are replaced by their values, calculated by correlation 
tables, and the three equations resolved, the values given in the following 
table are obtained:— 



rpy 

1 


\ 

j 1 


%-p 

i 

^pt.y 

Nortli Dakota . . . 
South Dakota . . ; 

i 

+ 0.()l 

+ 0.49 

— 0-45 I 

— 0.62 

-0.38 

-0.56 

+ 0.53 

4- 0.22 

-0.30 

—• 0.48 

-0.14 

— 0.37 


It will be seen that the total correlation coefficient rpy between ratn^ 
fall and yield w'hi^ in North Dakota is equal to + 0.61 and in South Dakota 
to + 0.49, is reduced to + 0.53 and + 0.22 respectively when the factor Urn- 
peratim is eliminated. A considerable part of the apparent efiect of rain¬ 
fall on the grain yield of spring wheat is, therefore, due to the simultaneous 
action of temperature. Similarly the coefficients for the efiect of temperature 
only are — 0.30 and — 0.48 instead of — 0.45 and — 0.62, 

The relation between the three factors under consideration is clearly 
seen. iSoreover, the coefficients rpyj = + 0.53 and rty,p = — 0.30 for 
North Dakota show the influence of rainfall to e^iceed that of temperature. 
This is the opposite to South. Dakota where the coefficients -h 0,22 and 
— 0.48 show the influence of t miperatiire to be predominant. It is well 
known that the rainfall in May and June and the temperature of June are 

itmi 
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not the only factors influencing yield. It is for this reason that the partial 
correlation coefficients considered, although high, are nevertheless far re¬ 
moved from unity (-f-1 or — i). 

1200 - A Method Recommended in the Argentine for Avoiding Frost Damage to Cane 
Stools. — Rosenfeld, a. ir.,in Sugar, VoL XX,No. 5, pp. 182-183. Chicago, 1918. 

In the province of Tncuman (Argentine) the early frosts which are 
frequent at the end of autumn or the beginning of winter (Jtyie 21) 
make it necessary nearly every year for planters to cut frost-bitten cane 
prematurely. Such cane contains more impurities and less saccharose than 
that cut at the end of July or the beginning of August. The bad e:ffect of 
premature cutting is yet more marked on the crop of the following year. The 
stools cut in the middle or at the end of June begin to sprout very early in 
spring and the young shoots are attacked by frost and either killed or 
weakened in growth. 

To estimate the damage thus caused the author carried out an experi¬ 
ment in a sugar plantation (striped cane). The methods of planting, cul¬ 
tivation, etc., were kept as uniform as possible and two harvests made, one 
on June 22, the other on August 2,1912. The following year the cane was 
cut on July 24. Comparative figures of the yield and composition of the 
cane are given in the following table 


Caae Iiarvested on July 24, 1913 


Date of ijarvest 

Yield in kg. | 

1 Stalks 1 

1 Analysis of juice j 

Kg. 

of sugar 
per 

hectare 

in 1912 

1 

per row 

of 

100 m 

per 

hectare 

Number 
per row 
of ; 

100 m 

Average 
weight 
in kg. 

Brix 

*> 

Sac¬ 

charose 

Glucose 

purity 

June 22. j 

August 2 . , . 1 

350 

4S1 

' 

23 xoo 
31746 

519 

626 

p p 

17.6 

18.8 

t 

15-8 % 

17-0 % 

O.I % 
O.I % 

89.6 

90.5 

2 290 
3420 


These results are absolutely convincing ; plants cut in August, 1912 
gave, in 1913, a yield per hectare exceeding that obtained with cane cut pre¬ 
maturely (June 22) by 8 500 kg. The injurious effect of frost is also clearly 
seen from the number of stalks per row of 100 m., plants cut in August 
1912, yielding 107 more, in 1913, than those cut in June and, in spite of 
the close growth, these stalks weighed, on an average, slightly more than 
those cut in June. The August stalks also contained r.2 % more sac¬ 
charose and 1x30 kg. mote sugar per hectare. 

It is quite clear that great advantage is to be derived from cutting the 
cane as late as possible, but, as has already been said, nearly every year the 
early frosts oblige the planters to harvest early. To remedy the disadvan¬ 
tages axidng herefrom it is advised to cover ^tubble with soil by passing 
the plough between the lines. To test the benefit obtained from this method 
the author made an experiment in a plantation of purple sugar-cane with 
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alternate plots of 4 covered and 4 uncovered rows. Below are given the 
results obtained the following year. 


Uncovered stubble 
Covered stubble. . 

Cane harvested ia 1913 

Yield ia kg. 

Stalks 

Analysis of juice i 

kg, 

of sugar 

per 

hectare 

per row 

of 

100 m 

per 

hectare 

Number 
per row 

of 

100 m 

Average 
weight 
in kg. 

Brix 

Sac* 

charose 

Glucose 

purity 

545 

599 

35 970 
39 534 

700 i 
719 

0.79 

0.83 

18.8 

19.3 

17-0 % 
17-8 % 

01 % 
O.I % 

90-5 

91.9 

1 

3875 

4525 


This method is, therefore, satisfactory. The earth-covered plots 
yielded 3 500 kg. of cane per hectare and 630 kg. of sugar per hectare 
more than the uncovered plots. The method is reconmended wherever 
practicable as it is both easy and inexpensive. 

1202 - Relation of the Density of Cell Sap toWinter Hardiness in Small Grains. — 

See No. 1217 of this Revim, 

1203 - Investigations into Flocculating Power in Soil.— i. g., Coagulating 

Action of some Soluble Salts on Claj^ in Soil, in R. Universitd M Ptsa^ IskMo dz Chimica 
aparia, Studi e Ricerche, Pt. 22 (1909-1914), pp. 247-293 -|- Bibliography of 30 Publi¬ 
cations, Modena, 1917. ILIyEONcmi, G. and M\sonx, G., Determination of the Floccu¬ 
lating Power of Soil Solution, Ihid, , pp. 406-420. 

1. An esperimentalstudy of the following thiee phenomena, which may 
be closely related: — A) flocculating power of soluble salts on clay in soil; 
Bjinfluenceof fchisflocculationonthepermeabilityofthesoil; C)absorption 
of part of the flocculating electrolytes as a result of flocculation. The study 
was limited to the action of certain neutral salts which are of the greatest 
interest from an agricultural point of view, either as essential constituents 
of fertilisers or because of their solution in waters which come into contact 
with the soil, such as chlorides, nitrates, sulphates of sodium, potassium, 
ammonium and calcium. Ordinary soil not too rich in clay and poor in 
organic matter was used. It was first dried in the air, then sifted to re¬ 
move the fine particles. 

Conclusions. — A) Chlorides have a greater flocculating power than 
equal weights oi nitrates which, in their turn, are superior to sulphates. 
Calcium .sal\s have more flocculating power than those of potassium and 
ammonium, and these more than sodium salts. 

There is no ratio b etween the weight of salts used and their flocculating 
action. There is, however, a close relation between the solution of a given 
salt, the^ion concentration and the degree of dissociation of the solution. 
The flocculating power of each salt decreases with the increase in the ion 
" concentration, dissociation decreasing at the same time; there is no simple 
ratio between these phenomena. The flocculating action of the salts tested 
is due exclusively to the cdims and the clayey matter aCts as a negative 
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colloid. It is clear that, as the anions take no part in the flocculation 
th$ various catio'ns act diversely^ 

Concentration and dissociation being equal, salts with identical cations 
and different anions have the same flocculating power. If only the dissocia¬ 
tion is equal the flocculating power varies with the concentration and, if 
only the concentration is equal it varies with the dissociation. If both» 
the concentration and dissociation vary, the flocculating power* increases 
when both of these increase; it also increases when the concentration in¬ 
creases at the same time the dissociation decreases. There is, however, 
no simple ratio between the first and second ratios. 

The flocculating power of salts with identical anions and different cations 
depends neither on Association nor concentration. The difference in the 
flocculating power of the chloride, nitrate and sulphate oi the same metal 
does not depend on the anion, but solely on the cation, dissociation, 
and concentration. The valency of the cation has a relative influence on the 
flocculating power, but not the atomic weight of the different elements. 
The .relative unitary flocculating power of each cation decreases as the 
concentration increases, (but not in a simple ratio). 

Taking the flocculating power of sodium (Na) as equal to i,the relative 
unitary flocculating power of the other elements maybe fixed approximate¬ 
ly as follows:— Potassium (K), 2.4; Ammonium (NH4), 2.4; Calcium 
(Ca), 5.7. 

B) The modifications in the permeability of the soil caused by saline 

solutions have no direct relation to the flocctda ting power of these solutions 
on clay, even in the case of veiy' thick layers of soil and relatively concen¬ 
trated solutions. • 

C) During the flocculation of the clay particles fixa'^'ion of the active 
elements occurs, but it is not yet known if this fixation is due to the floccu¬ 
lation itself, i. e., to simple adsorption, or to an exchange of the elements 
mentioned with other elements of matters acted on by the salts. 

II. —When studying the properties of soils it would he advantageous, 
in addition to the chemical analyses and physico-chemical investigations 
into the aqueous solution, to determine easily and rapidly the flocculating 
power of this soluUmi. Taking as a basis the flocculation of kaolin by this 
solution the authors evolved the following rapid method:— 

In an Appia.ni levigator are placed 0.5 gm. of very fine kaolin, 200 cc, of 
the solution to be tested added and the whole shaken for 30 minutes and 
left to stand for 6 hours. The thick liquid is then poured into a flask and 
the amount of kaolin in suspension determined by the di&rjence between 
the residue left hy 100 cc. of the thick liquid evaporated to dryness at io5^C. 
in 3 platinum dish and the residue left, under the same conditions, by 100 cc. 
of the solution examined. The smaller the amount of kaolin in suspension, 
the greater should be the flocculating power of the ^elution examined, so 
that, all else being equal, it may be considered as inversely propoitionate to 
the amount of kaolin in suspension and, in comparison with distilled water," 

be expressed by the formula ly = where Pf represents the flocculating 
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power to be determioed, A the weight of kaolin left in suspension in the 
distilled water, and S }:he weight of kaolin left in suspension in the soluticn 
examined. 

1204 - The Action of Neutral Salts on Humus and other Experiments on Soil Acidity. 

— Gillespie, J. and Wise, 2^. B. (I#aboratories of the Office of Soil Fertility, Bureau 
of Plant Industry, XT. S. Department of Agriculture), in the Joiivnol of the American 
Chemical Society, Vol. XI#, No. 5, pp. 796-8x3 -j- i Fig. Easton, Pa., May, 191S. 

The investigations described deal with the action of neutral salts on 
humus and the behaviour of litmus paper towards diherent acid solutions, 
and were made to determine the nature of soil acidity. The addition of 
chlorides of sodium, potassium or barium in solution greatly increases the 
hydrogen-ion concentration determihed electrically. As, however, this 
increase in acidity is also observed, though to a lesser extent, when potas¬ 
sium chloride acts on true solutions, saline or acid, containing no humus or 
other undissolved substances, great care must be taken in drawing con¬ 
clusions as to the process of the phenomenon where humus is concerned. 
With equal concentrations barium chloride has the greatest effect on the 
electrometric potential of humus preparations although it has not been 
definitely proved that barium acts more stiongh^- than potassium on humus. 

Great care must also be taken when determining the acidit3’' of soils 
wtih litmus paper because, even in greatly diluted solutions of hydro¬ 
chloric acid, the result is largely influenced b3’' the neutralising action of 
the solution analysed. 

It is improbable that soils can act on litmus paper by their adsorptive 
power alone. The difference observed between moist soil and its aqu eons 
extract is probably attributable to the slight solubility of the organic sun- 
stances of the soil. 

It is not possible at the present time to give any general explanation of 
soil acidity, but the determination of truly acid soils by the hydrogen elec¬ 
trode and suitable indicators may be considered reliable although the data 
on the adsorption or action of neutral salts on soils is still negative. The 
litmus paper test applied to moist soils may give results of a certain prac¬ 
tical value if the necessary "'precautions are observed. The subsequent 
choice of simpler methods is connected with a deeper knowledge of the 
relation between the hydrogen-ion concentration, on which the true acidity 
of soil depends, and their various biological activities (i). 

1205 - Isolation of Cyanuric Acid from Soil, in the United States.—Xy. Wise. , i,. e. and 

Walters, E. H. (Bureau of Plant Industry, 17 . S. Department of Agriculture), in the 

Journal of Agricultural Research. Vol. X, No. 2, pp. 85-91 x Fig. -f- Bibliograpliy of 

13 Publications. Washington, July 9,1917. 

While examining a sample of Indiana silt loam the authors isolated a 
nitrogenous organic compound, cyanuric acid (Cs Hg Ng Og), It was identi¬ 
fied by comparing in detail its properties with those of synthetic cyanuric 
add, prepared by heating urea in the presence of zinc chloride (von 
Waether's method). 

p (i) See R ., Nov. No, 996: (Ed,). 

[1^03-iMii] 
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The largest amount of this acid found was 0.150 gm. from 23 kg. of 
soil, but the amount was reduced by losses during evaporation. ^Subse¬ 
quently cyanuric acid was found in various soils from different distiicts: 
— a Maine loam soil in which potatoes were, grown (0.165 gm. of acid from 
46 kg. of soil), in a Florida sand soil in which oranges were grown (0.04 
gm. from 23 kg.), in a Texas soil {0.04 for46 kg.) identical with that from 
which the authors isolated a-crotonic acid (i). Cyanuric acid has apparently 
never previously been isolated from a natural source. It is suggested that 
it may be formed in soil, the decomposition of nucleoprotein or purin 
bases. 

1206 - New Observations on the Biological Absorption of Methane and the Distribution 
of Kaserer and Solmgen Methane Organisms in Soils, Mud and Farm Manures. — 

Giolioli, I. and IV1\son, G., in R. Univ&nita d.i Pisa, Tstituto di Chimica agraria, Studi 
e Riccrche, Pt. 22 (1909-1914), pp. 76-108. Modena, 1917 * 

In nature methane is produced in large quantities by the decomposi¬ 
tion of vegetable detritus and, as it is only slightly soluble, should pass al¬ 
most entirely into the atmosphere, where, as a matter of fact, only slight 
traces of it occur. This leads to the supposition that in soil and water it 
undergoes actions which change it rapidly. The investigations of M. W. 
BEijBRiNbK and A. van Deeben (1903) gave the first experimental proof of 
the existence of soil micro-organisms (especially Bacillus oligocarbophilus) 
capable of feeding on gaseous h3'’drocarbons. hater the work of H. Kaserer 
and N. h. SShngen showed more definitely that methane really is 
absorbed by soil micro-organisms. From his first cultures Sohngen was 
ible to isolate a special bacillus which he called Bacillus methanicus. 
The great interest of S5'hngen’S experiments led the authors {1906-07) 
to verify them and to specify some of the conditions under which absorption 
of methane occurs and to collect observations on the distribution of Bacil¬ 
lus methanicus in ih& soils of Pisa, Italy, and its surroundings. They began 
their study with a few preliminary tests, followed by two sets of experiments 
at difterent seasons. In the first set (March i-April 4,1906) they studied the 
phenomenon in the presence of sewer contents and the mud of the Arno. 
In the second (April 30-July 30, 1907) the study was extended to field soil 
taken at various depths, fresh manure, rotted manure, and liquid manure, 
working in the light, in the dark, at a constant temperature of 30®C or aver¬ 
age room temperature, as well as in the presence of an antiseptic (chloro¬ 
form), -Experiments were also undertaken to verif5^ whether gaseous hydro¬ 
carbons other than methane could be absorbed. For all the experiments 
Sohngen's purely mineral culture fluid was used ; it contains for too parts 
of distilled water, o.oi of calcium sulphate, o.T of ammonium chloride, 0.05 
of magnesia-ammonium phosphate, 0.05 of bi-potassium phosphate. 

KEStrEts. — In the first place they confirm those of the early e:^ori- 
ments of EIaserer and SdHNGEN,that is to say, that methane, in the 
presence of ox: 3 ^en,xs absorbed by soil bacteria. Its absorption andoxi- 

(1) R. Jan., J917, No. 6. (Rd.), 
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dation are biological pbenomena wMcb exclude the action of a soluble 
ferment or soil enzyme* 

Light does not appear to have any special action on this biological 
absorption of methane which, however, is favoured by temperature^ above 
that of the air and the surface of the soil, especially by temperatures round 
30® C. DiSerent varieties and species of methane bacteri^ seem to exist 
and act at difierent temperature. 

In ploughed field and meadow soil, organisms which oxidise and absorb 
methane are rare and not very active on the surface, whereas they are 
abundant and active in the lower layers. They may also be in large 
numbers in river mud (of the Arno, for example). Manure (especiall}’^ rotted 
and moistened), liquid manure, and sewer contents also contain many 
methane bacteria. Thus manure well dug in should help to enrich the 
soil in micro-organisms which prevent the loss of methane by forming, at 
its expense, new organic matter. 

Conclusions. — Methane soil bacteria by preventing the total loss of 
methaneof which they transform, in part at least, into new fixed organic 
matter either within their organisms or in their products, help to supply 
the soil with organic matter closely mixed with the constituents most fa¬ 
vourable to fertilit^L 

In appendix is given a chronological list of 82 works consulted on the 
origin and circulation of methane in nature and the connection of this gas 
with vegetable life. Some of these publications are briefiy summ^aiised. 

1207 - Experiments on the Influence on the Fertilising Power of Sewage of the Bacteria 

it Brings to the Soil.— Masoni, G., in R. UnmrsMdi Pisa, hUtuto di ChimicaAgra- 

rid, Siiidi e Ricerche, Pt. 24 (1909-1914), pp. 295-327 -b Bibliography of 22^Publications, 

Modena, 1917. 

The aim of the experiments described was to determine whether more 
or less sterilised sewage exercises on the soil an influence different from 
that of natural sewage. In one series of experiments the sewage was spread 
over the earth, in another it was mixed with the earth which was placed in 
earthern pots containing 26 lb. In the experiments were used:— 

1) Pots without sewage. 

2) Pots with sewage in the natural state. 

3) Pots with sewage sterilised by boiling. 

4) Pots with sewage partially sterilised with sulphuric acid at 
the rate of i % of their weight. 

5) Pots with sewage treated with an amount of sodium sulphate 
corresponding to i % of sulphuric acid. 

The better to determine the action of the micro-organisms of the 
sewage, earth completely sterilisedby heating to i30-i4ooC.for 8 hours was 
used in the following group of pots 

6 ) Pots with sterilised soil unmixed with sewage. 

, 7) Pots with sterilised soil mixed with natural sewage. 

8) Pots with sterilised soil mixed with sewage sterilised by boiling. 

In this group the sterilised soil of the pots was moistened before begitm- 
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ing the experiment so as to give it the same moisture content as the natural 
soil. 

RESULOi^s. — The second set of experiments especially (sewage mixed 
with soil) showed the following facts with respect to the yields and condi¬ 
tion Of the plants, not including the fertilising power of the sewage 
itself’ 

A) Experiments with soil in the natural state, — i)^. Sterilised sewage gave 
much better results than natural sewage. 

2) vSewage treated with i % of sulphuric acid gave almost the same 
results as sewage sterilised by boiling. 

3) vSewage treated with sodium sulphate gave better results than 
those with natural sewage but, on the whole, slightly inferior to boiled 
sewage and that treated with sulphuric acid. 

B) Experiments with sterilised soil, — Pots with natural sewage gave 
higher yields, not only than the control pots, but than the pots with steri¬ 
lised sewage. 

Comparison between experiments A and B, — i) Of the control pots, 
those with sterilised soil alwaj^s gave higher yields than those with natural 
soil, especially for maize. 

2) With natural sewage buckwheat gave almost the same yields 
in both natural and sterilised soils, while maize yielded more in sterilised soil. 

3) When boiled sewage was used sterilised soil was always inferior 
to natural soil. 

Conclusions. — Partial or complete sterilisation tends to increase the 
fertilising action of sewage. * 

The two facts : — a) that sterilised sewage gaye better results in natural 
than in sterilised soil; b) that natural sewage gave better results than ste¬ 
rilised sewage in sterilised soil, lead to the conclusion that, although steri¬ 
lised spil of itself tends to give jields equal or superior to those obtained 
in natural soil, an organic fertiliser free from micro-organisms has always 
more effect in surroundings containing micro-organisms capable of acting 
on it. 

Other experiments, in which the earth of the pots was aerated, confirmed 
on the whole the above results. This calls for a continuation of the 
study of the influence the bacteria brought into the soil by organic fertili¬ 
sers may exercise, particularly onthe phenomena of nitrification and deni¬ 
trification. 

1208 - Experiments on the Action of Manganese Dioxide on Nitrogenous Organic 

Substances, Especially Anfldes, With a View to the Use of this Dioxide as a 

Fertiliser.—G. and Pebri, C., in R, UniversUd di Pisa, IsUtuto di CUmica 

agraria, Studi e RicerchCf Pi. 22 (igo9-t9i4), pp. 328-248. Modena, 191^. 

A description is given of experiments in vitro made to determine whe¬ 
ther oxidation of the nitrogenous organic substances is among the many 
actions of which manganese dioxide is capable in soil with respect to 
vegetation. 

Results. ~ Ammoniacal compounds are in no way oxidised by manga¬ 
nese diocdde. On the other hand, the amides of the fatty acids and urea in 
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aqueous solution are easily oxidised at boiling point with the formation of 
nitric acid and with the same intensity in an alkaline, acid or neutral so¬ 
lution but, at 300C, oxidation hardly" takes place (only slight traces of am¬ 
monia are sometimes formed), except in the case of the dic3-"anodiamide 
which at this temperature also gives slight traces of nitric acid. 

Amino-acids in aqueous solution are not acted on at all by manganese 
dioxide. They give no nitric acid at 300C or at boiling point whether their 
solution be neutral, alkaline, or add. 

The amides of the amino-acids act similarl3’‘. In onlj^ one substitution 
derivative of an amino-acid (hippuric acid) is a tendency’' of part of the acid 
to form ammonia noticed. 

Finally, uric acid andits"'xanthine and h^rpoxanthine derivatives aie 
slightly acted on by manganese dioxide ; this is seen at times only from 
the formation of small quantities of ammonia. 

Conclusions. In most of tl|p above-mentioned compounds the ni¬ 
trogen link with the rest of the molecule is so ‘strong that it makes the mo¬ 
lecule refractory to the oxidising action of manganese dioxide at either 
the relatively' low temperature of 30^, oreven at boiling point, at least 
from a point of view of the transformation of nitrogen into nitric acid. 

In the amides of the fatty acids and some of their polymers such as 
dicyanodiamide, the link betwen the amide group and the acid radical is 
weak, and, in several cases it suffices to boil them with an alkali or an acid 
to produce, by hydrolysis, the breaking up of the amide into amm^onia and 
fatty acid. This would explain why manganese dioxide acts on such amides 
as a vigorous oxidiser, capable of transforming amide nitrogen into nitric 
nitrogen at boiling poimt, but to ammonia only at 30®C. 

It is, then, almost certain that, apart from.the small quantities of am¬ 
monia slowly transformed by the manganese dioxide, even at a temperature 
of 30<^,if this dioxide were placed in the soil, where thetemperature practically 
never exceeds 30^, it would have no direct oxidising effect of any practical 
importancepn the nitrogenous organic matter. The dioxide may, how¬ 
ever, have a very useful action by forming as a result of special environ¬ 
mental conditions, colloid solutions with an indirect diastatic action, hy 
seconding the activity of bacteria, the specific agents of the various oxida¬ 
tions produced in soil, and, more specially, that of nitrifying bacteria, 

1209 — Analysis of Phosphatic Fertilisers. —i. Ma.soni, g,, Contribution to the study of 
tbe Adulteration of Bone Superpjiospliates, in R. Univesitd di Pisa, Istiiiito dt Chimica 
agmria, Studi e Ricerche, Ft. 22 (1909-1914}, pp. 139-170. Modena, 1917. —II. Qvarta- 
ROIA, A. and RooaT, a. , On the Use of Ammonium Citrate in the Determination of Fhos- 
phoric Acid. Ibid., pp. 427-443- 

I.— As bone superphosphates have a higher commercial value than 
other phosphatic fertilisers they are naturally more subject to adultera¬ 
tion. The author proposes a simple method to determine such adulteration 
which, though not general, gives useful and sometimes decisive results. 

Pki^LIMINAIi^ — A little of the substance is carefully charred 

in a porcelain dish then calcined in a platinum dish which is removed uow 
and again from the flame. Pure bone superphosphate gives off no white 
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steam. When; after prolonged calcination, the substance is still incandes¬ 
cent, pure bone superphosphate should not give a deep yellow colour which 
subsequently disappears, but should remain whitish or, at the most, yellow¬ 
ish. After cooling the calcined residue should remain white or have a 
pale reddish tinge. It is completely soluble in warm 10% hydrochloric 
acid or, should a very small pait remain undissolved, the solution should 
become pefectly clear after standing a little while. 

QuANmATiVE AND QUAEiTAO'iVE -- The moisture, total 

PgOg, water and citrate soluble PgOg, total SOg, and residue insoluble 
in aqua regia are determined. Reducing the results to a dry matter basis 

^ 4 ^ ri.hr\ tot&l So* 1 totsl RjJ Oir 

at lOooCthe values are:—ST=—^ X 100 and SS =—“ X ' X ^00. 

total Pg O5 soluble Pj 

In good bone superphosphate these values should not exceed 130 and the 
difference ST — SS should not be great. If the values of SS and ST are 
much below” the minimum of no the purity of the product is doubtful 
and precipitated phosphates have probably been added. A percentage of 
1.3 for the residue insoluble in aqua regia is already high. 

In some doubtful cases the following summary tests may be useful 
see whether the aqueous solution gives a strong reaction to chloiine (pxe- 
cipit at ed phosphates); observe with a magnifying glass whether the water- 
insoluble residue contains carbon particles (ashes, etc.); test whether the 
superphosphate effervesces with acids; in special cases determine the pyro- 
phosphoric acid (large quantities show the presence of pyrophosphates or 
superphosphates derived from them). 

II. — The authors studies the value of determining phosphoric add 
in superphosphates and basic slags by the ammonium citrate instead of the 
molybdate method. It was shown that, in the case of basic slag, the citrate 
method may sometimes lead to serious errors, althoughthere are two sources 
of error which often tend to balance each other — precipitation of magne¬ 
sium ferrites or citroferrites and incomplete precipitation of phosphoric acid. 
If the results disagree and the predpitates are not perfectly white and 
amorphous after calcination, it is possible, by estimating the iron, to deter¬ 
mine whether errors are due to its presence. In such a case, elimination of 
the iron before predpitation by means of cupferron (ammoniacal salt of 
nitroso-ferii-hydroxylamine) might give reliable results. NeverthdCvSS, this 
method is not generally applicable, in practice, to commercial analyses. 

In the rater cases, where iron or aluminium phosphates are concerned, 
the citrate method is not applicable. The principle consisting in precipi¬ 
tating phosphoric acid in the presence of iron or aluminium in any case or at 
any concentration, by preventing the precipitation of these metals by citric 
acid may give rise to grave errors. 

The existence of the phenomena studied by the authors does not com¬ 
promise the present citrate method for estimating Pg O^in superphosphates 
except in a few exceptional cases of superphosphates rich in aluminium. 
Neverthdess th^ phenomena should be borne in mind in doubtful cases. 
The facts studied show that the choice of the concentration and quantity of 
elutions to be used fixed by the Italian official method is very happy, as 

imn] 
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dift’erent amounts of ammonium citrate and magnesir m mixauie might give 
rise to great difficulties. The authors are, however, of opinion that, in \dew 
of the influence of its concentration on the formation of abnormal precipi¬ 
tates, the composition of the magnesium mixtuie should he more exactly 
fixed. 

1210 - The Production and Consumption of Copper Sulphate and Copper Products in 

Italy (i). — Fasolato, 3 S 1 . {Iiispec.or of Industry and Work at Turin), in the BolleUino 

(UIVIspeilorato dc^lV 1 ndustriu e del Liivoro, Vol. VIII, iTos. 1-2, pp. 36-6.4 -{- 3 Diagrams. 

Rome, 1917. 

The author^s paper entitled “ Cenni sommari siigli impianti per la 
fabbricazione del soljato di rame esistenti nel Regno [Continente) (Notes on 
the Copper Sulphate Factories in Italy) gives information of the copper sul¬ 
phate and Cafiaro paste ” industry in Italy. 

In the manufacture of copper sulphate refined or commercial copper is 
used, besides sulphuric acid, and, as accessories, electrolytic copper, scrap 
copper, cupriferous sand, cement copper and copper slag. 

The process of manufacture may be outlined thus:— Copper—> 
furnaces—> tanks for granulating the copper—> towers for treatment 
with sulphuric acid or other acids—> crystallisation vats—> washing 
and centrifugalisation of the sulphate. To produce 100 lb. of copper 
sulphate are required, tbeoretic^ly, 25.531b. of pure copper and, in prac¬ 
tice, 25.78 lb. of 99 % commercial copper. 

Caifaro paste ” is a fungicide with a basis of oxychloride of copper 
prepared by the Societa elettrica ed elettrochimica del CaSaro by treat¬ 
ing copper in a special ^paratus with chlorine (by-product from the Sou- 
way process for the preparation of caustic soda) and transforming the 
copper chloride obtained into oxychloride in special mixing-mills. The 
present works can produce 98 400 cwt. of “ Caffaro paste containing 16.1 
to 16.5 % of copper in seven months. The consumption of this paste during 
twelve months (from August till the end of July of the following year) was; 
— 1913-14, 10 190 cwt.; 1914-15, 25 085 cwt.; in 1915-16, 45 080 cwt. 
The principal markets are Emilia, Piedmont, VenetiaTuscany, lyombardy, 
the Marches, Apulia and Sicily. 

In Italy there are 17 factories producing copper sulphate, including 
that of Cafiaro paste During the year .1915-16 tbsir daily output 
was 6 829 cwt, representing 80.5 % of the declared production capacity, 
8 346 cwt. These 17 factories belong to ii firms and are not distributed 
in conformity with the needs of the districts for, whereas those of Pied¬ 
mont and Diguria, where 8.3 % of all the Italian vineyards is situated, 
supply 65 % of .the total production, those of Eomba'-dy and Venetia, 
where there is 20.7 % of the vineyards, produce 19.4 %, and those of cen¬ 
tral and southern It^y, where there is 71 % of the total vineyards, produce 
only 15*6 %. 

The following table shows the trade in copper sulphate. 


(i) See i?., 191^5 No, 108. {Ed.) 
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Averages for the 
years I 904 “i 9 i 4 

Year 1914*1915 

Year 19x5-1916 

Production of Italian factories ...... 

Importation into Italy. 

759 250 cwt. 
429 041 

807 527 cwt. 
259 662 

I 471 139 cwt. 

1 127 180 

7 "oial quantity available . 

EJxportation from Italy. 

1 S8S cwl. 

26 679 

I oev <80 Lwt 

5 860 

1 508 310 cwt. 
II 2 

Esnmaied consiimpii(yn> m Italy. . . 
Importation, in percentage of the estimated 
consumption. 

I 116 616 cwL 

39 % 

1 6 T 7 68» owt. 

26.5% 

1 60 ? H8 cwt. 

8% 


Jt may be admitted that each year Italy consumes on an average 
1182 800 cwt. of copper sulphate, with a maximum, which is not likely 
to be exceeded, of approximately 1608000 cwt. estimated for the season 
1915-16 (i). 

The 17 factories already mentioned are capable of producing, in 173 
working days, all the copper sulphate required for consumption in normal 
times and, in 234 days, the amount necessary for years of maximum con¬ 
sumption. Estimating that each factory ^an give 250 working days each 
year, the Italian factories should be" able to produce over i 706 000 cwt. 
of copper sulphate, which would be sufficient to supply the maximum con¬ 
sumption as well as to export about 108 000 cwt. There are probably many 
reasons why, in spite of the large production of the Jtalian factories, copper 
sulphate is imported from abroad, but the author holds they may all be 
eliminated, and it is especially important to do so because when importing 
copper sulphate the crystallisation water (which represents over of the 
weight of the salt) is included in the payment, so that it is much more pro¬ 
fitable to import the corresponding quantity of metallic copper. 

The chief expenses in the manufacture of copper sulphate are:— 
cost of copper delivered to the factory (imluding freight, transport from 
Genoa to the factory, and unloading), cost of manufacture, interest and other 
expenses for the capital used in buying the copper, brokerage fees incurred 
in buying the copper, eventual rising of prices to balance the drop which 
may occur the following season in the price of prepared sulphate. The 
profit is obtained from the difierence betweenthe estimated cost of the cop¬ 
per sulphate and its selling price. A table of the prices of copper sul¬ 
phate, illustrated by a diagram, clearly shows the greatly preponderant 
influence exercised on them by the cost of the metallic copper. 


(I) See the Ji'ilf■'yearly reports publislied by the Internatioual Institute of Agriculture 
under the title: Itti&f national Trade of Fertilisers and Chemical Products Employed in Agfi- 
etdfitfe, (Md,) 
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I2II - The Relationship between the Constituents 0! the Ashes of Plants Diversely 
Fertilised.— Leoxcini, G., m R, Umvemid, d% Ptsa, Isitimo di CJmmca agrana, Stiidt e 
Ricerche. Pt. 22 (1909-1914), pp. 225-245. Modena, 1917. 

This paper describes preliminaiy investigations into the influence of 
certain elements and radicals added to the soil on the elements of the ashes 
of the plants grownin such soil. The investigations were limited todetermin- 
ing whether the amount 0! calcium and magnesium absorbed by the plant 
as well as their ratios, may be modified in the ash by increasing the quan¬ 
tity of certain elements and radicals assimilable by the plant in the soil 
Duplicate tests were made in two series of six pots each containing 10 
kg. of ordinary field soil to which had been added calcium nitrate and 
magnesium nitrate, so that its content in these two bases should be increased. 
Maize was first grown, then buckwheat without further addition of fertili¬ 
ser. Each series of sis vases was made up as follows:— 


AGmCTJLTURAL 

BOTANY, 

CHEmSTRY 

AND 

PHYSIOLOGY 
OF PLANTS 


No. 1) Calcium mtrate -f mamesium nitrate 


No. 2) » 

No. 3) » » 

No. 4) » » 

No. 5) « « 

No. 6) » » 


-f 35 <3 

-{- » » 

-}- » » 

33 » 

-f- 3 ) » 


-{- disodium phosphate 
-f potassium sulphate 
-f bi-potassic phosphate 
•f manganese sulphate 
-f ferrous sulphate. 


Resets. — An examination of the quantity of certain mineral consti¬ 
tuents of the ashes shows that, under the conditions of the experiment, there 
would be a close relationship between the composition of the ash and the 
fertiliser, especially as concerns the Mg (m^esium) and PO4 (phosphoric) 
ions, a fact already well known. The relationship between the Mg and PO4 
ions is greatly influenced by the abundance of the K (potassium) ion in 
the soil, and probably by a larger assimilation of potash^ As the assimi¬ 
lation of magesium is much influenced by the action of the potassium ion the 
assimilation of phosphoric acid must also be influenced, not only by the 
calcium and magnesium ions, but also by the potassium ion. 

Under the experimental conditions, in the presence of laige quantities 
of calcium and magnesium, cultivated plants tend to assimilate, in propor¬ 
tion to green matter, the same quantities of P04ion, whether the soil has 
received phosphatic fertiliser or not. If the soil has received potassic salts 
as well, the quantities of magnesium assimilated vary considerably. The 
addition of phosphoric acid compounds to the soil causes a slight decrease 
in the assimilation of calcium ion in proportion to the green matter of the 
plant. 

CoNd[,trsiON)S. — Pour ions r- PO4 (phosphoric), Mg (magnesium), 
Ca (calcium), and K (potassium) ~ appear to be fairly definitely connected 
with ^ach other with respect to assimilation by plants. In order to decide 
the question the quantitative tests must be extended to a large number of 
elements by varying the fertilisers more rationally and comparing the va¬ 
riations of the assimilable element with the quantitative variations of the 
salts added to the soil. The author is now carrying out such experiments. 
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1212 - Relation between the Total Phosphoric Acid and that of the Lecithins in Differ¬ 
ent Varieties of Peas. — HalAsz^ P.,m the Biochemische Zeitschfip, VoLIyXXXVII, 

Nop, I and 2, pp, 104-106 + 3 Tables, Berlin, 1918. 

To deteimine the leleiion telYrCen the total phosphoric acid content 
and the phosphoric acid content of the lecithins in different varieties of a 
leguminons plant the author anal^^ed the seed of different varieties of peas. 
He found th^it, in certain varieties, the lecithin content may.reach 2.34% 
and that the varieties most rich in lecithins are those the ripe seed of which 
is green, i. e.,tl^se rich in chlorophyll. These varieties contain relatively 
little starch. The yellow seed varieties are less rich in lecithins, but con¬ 
tain mLore starch. 

There is a close relation between the total phosphoric acid content and 
the phosphoric acid content of the lecithins. The first is six or seven 
times greater than the second (six times more in peas rich in starch grains 
and seven times more in green peas rich in lecithins). If thetotal phospho¬ 
ric acid content of a variety of pea be known it is, therefore, possible to 
determine approximately its lecithin content. 

1213 -<‘Sarotham2iine” and*‘Geiiisteine”, New Alkaloids from the Scotch Broom. 

— Vaxeur a., I. On the Presence of a fixed Alkaloid in the Scotch Broom,in Coniptes 

RendtirS de VAcademie des Sciences^ Vol. CLXVII, No. i, pp. 26-28. Paris, July i, 1918. 

— II. On a New Volatile Alkaloid in the Scotch Broom, Ibid., No. 4, pp. 163-164. 

Paris, July 22, 1918. 

I. —Only very rarely is one alkaloid found in a plant; it might almost 
be said that plurality is the rule. If there are exceptions it is because one 
of the alkaloids is present in such a preponderating quantity that the iso¬ 
lation of the others presents serious difficulties. This was the case with 
nicotine, for long^considered the only alkaloid in tobacco, until M. AmiS 
PiCTKTshowed tl^ presence of several other^alkaloids in crude commercial 
nicotine. The same took place with sparteine, extracted by StenhoxjsB 
in 1851 from the Scotch broom {Sarothamnus scoparhis) and which appeared 
to be the only alkaloid present. 

The author has isolated from the two last mother-lyes obtained in suc¬ 
cessive crystallisations of sparteine, when they are no longer fit for obtain¬ 
ing the salt by concentration, two new bases,one fixed, one volatile. The 
first,called sarothamnine by the author,is considered in the present note. 

The author describts the extraction method by which he obtained a 
white, Wi^ll crystallised product by a combination of chloroform and the 
new alkaloid, and fine white crystals obtained by .a combination of ethyl 
alcohol with the alkaloid. 

^ The formula of sarothamnine is Ng, that of sparteine b<;ing 

C31S Hgs 

Sarothamnine has a remarkable facility of combining with certain 
solvents ; it combines with methyl alcohol and with benzene, giving crys¬ 
talline compounds. The author was unable to obtain the base free 
in the crystalline state. Sarothamnine acts as amdnoacid to phtfialein. 
The cold sulphuric solution clearly reduces a weak solution of potassium 
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permanganate ; the base is, therefore, not satureted. It is an isomer of 
spartyrin, a base obtained by the careful oxidation of sparteine. 

The author concludes : — i) given the action of the high temperature 
(25o<^ C) used in extracting sarothamnine, it is possible that the base itself 
does not exist in the broom, but is produced b3 the decomposition or trans 
formation of an alkaloid, possibly oxygenated ; 2) the formula given is 
provisory, as the alkaloid has not yet been completel3‘ studied. 

II. — The author has isolated a fixed alkaloid, sarothamnine, from 
the mother-lye of the crystallisation of commercial sparteine sulphate. 
With aji excess of soda l3^e, then exhaustion b3^ ether, he was able to iso¬ 
late, besides a large amount oi sparteine, another volatile alkaloid, genis- 
teine, a laevo-rotator3^ base with the formula Hag which, with the 
addition of one molecule of water, forms a hydrate w'hich ma3" be obtained 
in larse crystals. 

1214 - Hydrocyanic Acid Content of the" Pe-gya” Burma Bean (Phaseolus 
lunaius var.) and its Estimation. — See No 1227 of tUs Review, 

# 

1215 - Studies on the Evolution of the Sweet Principles of Sorghum: Sugar Content 
at the Variou*' Stages of Growth and the Influence of Castration.— berthelot, d. 

and Trann’OY, R. — I. The Sugar Content of Sorghum at the Various Stages of its Growth, 
in Comptes rendtis des Seances tie VAcademic des Sciences, Vol. CLXYI, No. 20, pp. 
S24-S27 -f r Diagram; II, The Evolution of the Sweet Principles of Sorghum and the 
Influence of Castration, ,No. 22, pp. 907-910. Paris, May 21 and June 2,1918. 

This paper deals with experiments, carried out at the Plant Chemist¬ 
ry Station of Meudon (department of Seine-et-Oise, France), on the 
sugar content of sweet ^sorghum (SorgMmi saccharatnm) at ^e various stages 
of its tievelopment. The seeds were* sown on April 23, 1^7, and analyses 
made from lots of five plants. 

The primary reducing sugars (glucose and laevulose) were the first 
to appear, their quantity gradually increasing until towards August 24 
the total quantity of both sugars was 4 to 5 %, Saccharose, which was 
net present at the beginmng, appeared towa’-ds August 10 and developed 
at first *at the expense of the already existing glucose and laevulcse. This 
is a new example of the s3mthesis of saccharose in the plant at the expense 
of the primary mo noses, in agreement with the process reported long ago 
by BerthELOT and Buignet dimng the ripening of oranges (i). 

On October 5 the saccharose content reached 14 % and remained be¬ 
tween 13 and 14 % during 6 weeks, a content a little below that of common 
sugar beets. During this period the flavotu of the juice, which was at first 
slightly acid and avstringent, becam.^ pleasant and decidedly^ sweet. 

During the second fortnight of November the tissues began to die; 
the vegetable juices mingled and the hydrating diastases they contain caused 
hydrolysis of the saccharose, which partially returned to the state of glucose 
and laevulose, so that the content of these two sugars was higher at the end 
of vegetation. 


(i) Comptes rmdus de l\ic, des Sc,, Vol. 5r> p. 1094, i860. {Autkof}: 


3 



1298 


PLANT CHEMISTRY AND PHYSIOLOG-Y 


This retrogresdoT? is yet more marked in cut sorghum, i, e., in the dead 
plant, and is especially rapid after a frost followed by a rise in temperature, 
which cause the rupture of the cellular membranes. This is one way in 
which sorghum is inferior to beet and sugar cane. Another not less serious 
one is the great difficulty in cr^^stallising sorghum juice. When small sac¬ 
charose crystals wer- mixed with the juice evaporated to a syrupy consist¬ 
ency, crystallisation did not finish for several weeks ; at the end of six 
weeks it was still incomplete. 

The density increases regularly with the sugar content. If the juice 
contained only sugar principles in solution, the excess (d —i) of the den¬ 
sity over that ot the water would be about proportionate to the sugar con« 
tent. There is in the juice a quantity of saline principles, relatively w'la.k 
as compared with the sugar principles, hut sufficient to raise the density 
to 1.0025. The sugar content, s, from 8 % onwards at any rate, is fairly 
well represented by the formula 3 = 2 {d — 1.0025). allows the va¬ 

riations in the sugar content to be controlled by an estimate of the density, 
i.e., by a much more simple process than a volumetric analysis with 
cupro-potassium solution or by a polarimetric measurement. 

The suppression of the inflorescences has been recommended on 
the ground that it would increase the sugar content by avoiding the loss of 
that part of the sugar which changes to starch in the seed. The author’s 
experiments on this subject were negative ; castration did not increase the 
sugar content. 

CoNCLtrsiONS..— It does not seem that, in normal timesf, sorghum 
can compete with the beet or sugar cane. The sweet juice of sorghum is 
inferior in many ways. First of all, it is difficult to crystallise, both by 
reason of the large proportion of so-called uncrystallisable sugars fglucose 
and laevulose) and the presence of gummy matter. Secondly, as soon as 
the plant is cut and the tissues die a large proportion of the saccharose again 
bie^ up into glucose and laevulose ; this phenomenon even occurs in the 
plant in the ground at the end of vegetation. Cut sorghum, is, therefore, 
more difficult to keep in silos than beet or cane, and treatment must not be 
postponed too long. 

From a botanical point of view it must be noted that sgrghum is re¬ 
produced annually from seed and is not so regular in growth as beet, which 
is biennal, or cane, which is reproduced vegetatively. 

Sorghum is, however, a very hardy plant, easy to cultivate, which does 
well evenin the north of France, and the sweet-juice, which may be extracted 
with presses at home, and can be used unprepared, as a syrup, would be a 
useful addition in the household tinder the present conditions caused by 
the war. 

12x6 - Ihe Meet of Tobaeeo Smoke and of Methyl Iodide Vapour on the Growth of 
Certain Mieroorganisihs (i),—Lunwio, C. a., iu the American journal of BoiUny,Voli, 
" V, No. 4, Rp. 171-177 Bibii(^apliy of 7 Publications. I^ancaSter,Pa., April, 1916. 

During experiments on bacteria and fungi the author observed the 

(1} See No. 1320 of tUs iZraiio. (£<{}. 
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action of tobacco smoke and methyl iodide vapour on the development of 
the following micro-organisms: — Bacillus suUilis, Bl fyocyaneus, B, 
Kiliensis, B. rubidus, B. melonis, B. mycddes, B. camfestris. Pseudomonas 
radicicola, B. carotovoms, Oidium lactis, etc. The influence on each of these 
is described. 

It may be concluded that tobacco smoke is more or less toxic to the mi¬ 
cro-organisms used but, in view of the very variable composition of tobacco 
smoke it is difficult to determine to which substance or group of substances 
the toxic action is due. When tobacco smoke had been passed through 
one or more wash bottles its toxicity is much smaller. This suggests that 
certain substances which can be condensed or dissolved in water take 
part in the toxic action. 

Methyl iodide vapour causes, at first, a marked delay in development, 
followed by very vigorous growth, if of course, it is not sufficiently abundant 
to sterilise the culture medium. 

12X7 ~ Relation of the Density of Cell Sap to Winter Hardiness in Small Grains; In¬ 
vestigations in the D. S. A. — Salmon, S. C. and Fleming, F. L- ,in the Journal of Agri-< 
cultural Research, Vol. XIII, No. 10, pp. 497-506 -f- i Plate. Washington, June 3, 1918. 

The death of plant tissues from cold may be due to : — i) the*formation 
of ice in the intracellular spaces * 2) physiological drought; 3) precipita¬ 
tion of the proteids; 4) desiccation of the protoplasm. In each case an 
increase in the electrol3rtic contents of the sap should increase the resistance 
of the plants to cold by lowering the freezing point and reducing transpira¬ 
tion. A close connection between the density of the sap and the resistance 
of the plant to low temperatures seems, therefore, probable. To study whe¬ 
ther such a connection leally exists in cereals the authors made a series of 
experiments with rye, wheat, emmer, barley and oats. The experiments 
were divided into three groups — 

. Group I. ■— The sap was extracted by pressure after maceration or 
treatment with chloroform or toluene. A first determination, made with 
material collected on November 27,1915, gave the following figures for the 
depression of the freezing point: -— 

Fxefisdag point 


1) Rye.... — 1.044® C- 

2) Durum wlieat, Kharkof variety ........... — 1.230’* C. 

3) Soft wheat, Fulta variety.. — 1.076° C. 

4) Emmer {Triticum dicoccum). Black Wiuter variety , . — 1,012° C. 

5) Barley, Temiessee Winter variety .. — 1.117° C. 

6} Oats, Culberson Winter variety. -— 1.199° 


No relation was observed between resistance to cold and sap density. 
It is true that the maximum depression of the freezing point is found in 
Kharfcof wheat, which is very hardy, bnt Culberson oats, which are very 
sensitive to cold, also fiave a Hgh coefficient, surpassing that of rye. These 
coefficients are, however, by no means constant, for in another determina¬ 
tion made on December xy, 1915, Khaikof wheat had the lowest freezing 
^int,—0.935®, whereas those for the other plants were; rye, —1,175®; 
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Fultz: wheat —1.442^ barley i.32QO;Wnter Turf oats ~~i. 26 q«>; Culberson 
oats —1.445^- ' 

Group II. — Results similar to the preceding ones were obtained with¬ 
out extracting the sap from the plants. The leaves were wrapped round 
the thermometer bulb, which was then placed in the freezing mixture. 
Three successive determinations were made:— i) January. 16,1917: rye, 
—3,5^^I barley, —2.590; 2) January 19: Kharkof wheat, —3.47^; rye, 
—3*58^; 3) January 27: Kharkof wheat, — 2 , 1 '/^; Fultz wheat, —2.060; 
rye, -—2.103. The depression of the freezing point is, therefore, greater 
than for extracted sap. The difierences between the kinds of grain do not, 
however, indicate an}" relation between the sap concentration and resistance 
to cold. 

Group III. — A study was made of the effect on the depression of the 
freezing point of the turgidit^* of the tissues which, all else being equal, has 
a tendency'’ to lower the resistance of plants to cold. Wheat and oat seed¬ 
lings grown in greenhouses were carefully uprooted and divided into two 
groups :— i) before making the determination the seedlings were exposed 
to sunlight for two or three hours at room temperature, so that the leaves 
wilted partly ; 2) the roots were immersed in water so that the leaves re¬ 
mained turgid. The values found for the depression of the freezing point 
were: — * ' 



Lot I i 

Wilted plants 1 

I Lot 2 

Turgid plants 

Turkey durum wheat. 

Fultz soft wheat. 

Winter oats. . .. 

—1.945° 

— 1.939? 

|i — 2. t6o® 

— I.405O 

— i. 3 o 8<5 
—1.230*^ 


The diSerence betw'een the freezing point of wilted and turgid plants 
of the same species is much greater than that between those of different spe¬ 
cies of equal turgidity. There is, therefore, an inverse correlation betw^een 
the turgidity of the tissues and concentration of the sap. 

1218 - The Action of Ultra-Violet Rays on Sugar Cane, Pineapple and Banana, in 
Hawai. — Tsuji, T., in The Loimiana Plmter and Sitgar Manufacturer, Vol. L2C, 
No. 26, pp. 413-414 + I Table.New Orleans, June 29,1918. 

The author made a prolonged study of the action of ultra-violet rays 
on plant phj^siology. In the paper under review he describes his recent 
investigations which show perfectly clearly the connection between the ac¬ 
tion of these rays and the formation of carbohydrates, acids and other com¬ 
pounds in sugar cane, pineapple, banana, and other tropical plants. 

StJpAjR CANE. — Perfectly normal sugar canes were grown in the dark at 
a temperature of 22 ^ 0 .; they grew but became pale. Thirty days later they 
were divided into two lots, one of which was exposed to direct sunlight, 
tte other to ultra-violet rays from a quartz mercfiry vapour lamp. The 
etiolated leaves subjected to the action of ultra-violet rays turned a deep 
green after 2% hours, whereas those exposed simply to sunlight kept their 
yellow, etiolated colour. 
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In another experiment three lots of sugar cane were planted. One was 
covered with coloured glass (to intercept 50 % of the ultra-violet rays of 
the sunlight), the second was exposed normali3’ to sunlight, and the third to 
the combined action of the sunlight and that of the mercury’ vapour lamp. 
These thr-ee lots received equal amounts of fertiliser. After several months 
the second lot was found to contain 30 % more sugar than the first, and the 
third lot 8 % more than the second. The increase in the weight of the sugar 
of each lot respectively in a given time points to the possibility of reducing 
the 20 months normally required for each sugar harvest to less than one 
year by the use of ultra-violet rays. 

Pineapple and banana. — Pineapples exposed to the action of ultra¬ 
violet rays ripen more rapidly than those exposed to sunlight onl3L Pineap¬ 
ples were subjected to the action of ultra-violet ra3’'s for 40 minutes each morn¬ 
ing; the fruit was riper, more juicy and larger than that exposed to sunlight 
only. The same favourable action was observed on the banana. Banana 
lea^'es and stalks which had been cut and placed in water kept their ori¬ 
ginal* freshness even after two weeks when they had previousi37‘ been sub¬ 
jected to the action of ultra-\dol€ft ra3"s, whereas other untreated material 
was faded completely after six or seven da3''s. The author sees in this a 
means of preventing the deterioration of exported bananas, but la3’'s stress 
on the care necessary in the treatment as the distance, duration and inten¬ 
sity have to be very carefully regulated to prevent bad effects. 

Practical sources or ul^tea-violet rays. — The ultra-violet rays 
of sunlight are quickly absorbed by the atmospheric gases, and only a 
' small proportion of them reaches the surf ace^ofthe earth. The use of mercury 
lamps is too expensive* for practical application. The author, therefore, 
has attempted to devise more economical methods. In his latest system 
the ultra-violet rays are derived from small carbon rods impregnated with 
sodium tungstate, uranium nitrate,ammonium molybdate and titanous 
chloride. 

1219 - Physical Factors of Tropism. — Dufiu&jJoy, J., in the Remm generale des Sciences^ 
Y^ar ii^XIX, No. 15-16, pp. 430-451. Paris, August, 1918. 

The numerous investigations into tiopism have shown the direction 
and intensity of geotropism and phototropism to depend :— i) for a given 
individml,on the physical factors of the environment;2) for given ecological 
conditions, on the physico-chemical properties of the cellular constituents 
of the individual. 

Heliotropism may be modified by internal secretions and traumatic 
and parasitic actions affecting cellular nutrition. Tateial branches of trees 
which are normally horizontal may become geotropic when the top is de¬ 
stroyed or if attacked by parasites. Bor example, lateral branches of 
pine attacked hy'Aecidium elatmum acquire a negative geotropism, whereas 
branches of Scotch pine, cluster pine and spruce, borne on a level with galls 
of Coccus resinifians on the trunk, become positively geotropic. 

Toeb, having observed the geotiopic curve to be closely connected with 
the presence and position of leaves on the stalk, deducted from ^s the hypo- 
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thesis of the existence of special substances, or geotropic ** hormones 
that pass from the leaf to the tree, thus causing its geotropic curve. 

The author considersthish3^thesis^neither justified nor necessaiy. In 
many completely leafless plants the floral stem cmves even more rapidly 
than in plants with leaves. Theaut hor has made a new study of the .question 
and his results lead him at inteipret geotropic curving more simply:— 

It is the result of unequal surface growth. The rate of geotropic curv¬ 
ing and the rate qjE growth depend on the turgescence of the tissues and are, 
therefore, proportionate to the rate of absorption of water. It is for this 
reason that the curving and growth, rapid in stems standing in water, are 
slower in those standing in saline solutions and absent in plants deprived 
of water. 

» 

1220 - Artificial Budding of Hoots*— Momsch, H.,in the SUzungsbeHchte der Kaiserlichm 
Akadetnie der Wissenschaftm in Wien^ Mathematisch-naturwissenschaftliche Klasse, Abteil^ 
mg If Vol. CXKVJ, Pt. I, pp. 3-13 +2 Plates. Vicmia, 1917. 

Although much work has been done on causing artificially the budding 
and growth of leaves (i) little attention has hitherto been given to this ar¬ 
tificial budding of roots and few observations have been made on the period¬ 
ical formation of roots in perennial plants {2). Moreover, the few results 
published do not, as a rule, agree and make it impossible to determine whe¬ 
ther, during the winter, the roots enter a period of rest independent of 
outward conditions or whether they do not develop in winter as a result of 
unfavourable environment. If the branches of species with a marked tjpnd- 
ency to produce adventitious roots no longer show this tendency in autumn 
or winter, in sfite of the presence of factors favourably to growth, and demand 
some method of forcing before showing it, the hypothesis of rest independ¬ 
ent of outward conditions, or spontaneous'' rest, would be confirmed. 
The author attempted to verify this by the following method: — freshly 
cut branches, one to three years old, of species easily producing adventitious 
roots [Salix. Populus, Philadelphus coronarius, Viburnum Opulus) were 
subjected during September, October and November to the action of sub¬ 
stances called by the author ‘‘TreibstofEe’’ (substances causing budding) — 
hot water, tobacco and paper smoke. After treatment the branctes wer^ 
exposed for one or two hours in the open air, then placed in a greenhouse 
at a temperature of 12 to 20*^C, or in a thermostat at a temperature of 
about 250C. 

A comparison of the. branches subjected to treatment and the control 
branches showed that exposing the branches to tobacco smoke for 24 hours, 
to paper smoke for 48 hours, or to a warm water bath (at 30^ C.) for 12 hours 
causes the leaves to fall more rapidly and the appearance, a few weeks later, 
of numerous adventitious roots. The control branches showed only a few 
small adventitious roots or none at all bs may be seen from the photographs 
reproduced. The author concludes that there is a period during which the 
roots have, so to speak, no further tendency to grow; this is their period of 


■m . 

(i) See if. Jan,. igi6. No. 62. (Ed.) — (a) Sge B. April, 1917, N0.313. (Ed .); 
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rest. This period does not, however, always depend on the presence of 
unfavourable factors, but is very often “independentsuch as that of 
the budding of leaves, since, for tvro kinds of organs the same “ activating '' 
substance (“ Treibstofiemay shorten the period and cause budding. 

Z22I - The Influence of Pollinisation and other External on the Floral Oi^ans 

and the Flowering Period; Research in Japan.— morita. Koicm.in The Botanical 
Vol. XXXII, No. 375, pp. 39-52 4 - 6 Tables-r 10 Fisrs. Tokyo, March, 1918. 

The paper describes research work on the influence of pollinisation and 
other external factors (mechanical and physico-chemical) on the modifi¬ 
cation of the floral organs and the duration of the flowering period. Many 
tropical Orchidaceae present certain physiological phenomena which show 
this influence. The author chose a Japanese species — Cymbidium virens 
— which responds to the following factors by fairly strong reaction ; — 

1) lOTLUENCE OF POLLINISATION. — This influence is felt in several 
ways: — the flowering per|od is lengthened ; the stigma closes completely ; 
the gyuostemium swells; the ovary swells and lengthens. 

2) iNFLtrENCE OF DEAD POLLEN AND POLLEN EXTRACT. — Dead 
pollen, bulled by boiling water or chloroform, when placed on the stigma 
also causes it to close and the gynostemium to swell, but does not influence 
the duration of flowering. The author concludes that dead pollen contains 
active principles which are very stable with regard* to heat and chloroform. 
For this reason he studied the influence of these extracts (small balls of cot¬ 
ton soaked in pollen extract obtained with hot, distilled water, placed on 
the ^igma cavity) and found the influence to be the same as that exercised 
by dead pollen, except that the gynostemium does not swell. 

3) Influence of mechanical factors. — The placing of grains 
of sand on the stigma, or the artificial wounding of the gynostemium, have 
no effect on the flower of Cymbidium virms; this is contrary to the results 
obtained with other tropical species. 

4) Influence of the pollen of other plants. — Pollen from other 
species of the same family (Orchidaceae) has, so to speak, the same effect 
as pollen from the same species. On the other hand, pollen belonging to 
species of other families {Prunus, Narcissus, Salix, etc.)? give absolutely ne¬ 
gative results. 

5) Influence of chemical matters. — Mineral matter has no ef¬ 
fect ; organic matter (fatty acids and certain sugars) seem to have some 
effect on the stigma, but the reaction has not yet been clearly demonstrated. 

1222 - Experiments on **Fneumatocarps**, — baumgaertel, o., in the suzungshenchu 
derKaisetUclmn Akademiein Wien, Mathemaiisch-natufwisse^schafiUche Klasse, Abtei- 
lungl, Vol. CXXVI, Pt. I, pp. 13-40 4 - 4 Rigs. 4 * i Hate Bibliography of 20 Publi¬ 
cations. Vienna, 1917* 

The author undertook a series of experiments on fruits which, as a 
result hi internal gas pressure, present an abnormal growth due to the swell¬ 
ing of the pericarp. The author calls all fruits, of very different species, 
which show this inflation “ pneumatocarps'' (“ Pneumatokarpienand 
he has studied the phenomenon from a morphological, biological and 
physiological point of view. 





vihm 

EREEBING 


1304 


PI,ANT BREEDING 


The presence of gas within the frtiit may be ascertained by pressing 
with the finger or pricking holes in the skin. The gases seem to be formed 
by the combirstion of carbohydrates owing to respiration. De Negri's 
analytical investigations gave the following figures for the composition 
of these gases: — CO2, 9.88%; 0, 16.59%; 73-53 %• H these values 

are compared with those given for atmospheric air (C02,o.04 % ; 0,20.81 % ; 
N, 79.19 %) the gas in the pericarp is seen to be much richer in COg. Respi¬ 
ration takes place in all the tissues where carbohydrates can accumulate. 
The author carried out a microscopical study of the tissues of '' pneu- 
matocarps " in order to determine the connection between the histological 
conformation of the fruits and the formation of the gases they contain. 
His studies on the following species:— Astragalus Cicerl^., Coluteahale- 
pica Tam., C. orientalis Mill., Nigella damascena T., Staphylea Btmalda 
D. C., S. pinnaia T., led him to distinguish three types:— 

i) Staphylea type: —centre of respiration in the mesocarp and 
osmotic phenomena through the endocarp. * 

* 2) Nigella type centre of respiration in the ntesocarp and 
setting free " (" Ablosung ”) of the impermeable endocarp on the one 

hand with formation of gas by the respiration of the embryos on the other. 

'^)Legu^minosae type :— centre of respiration first in the numerous 
embryos, then localised particularly in the meatic tissues of the placenta 
and funiculus, with the result that the endocarp may become the seat 
of respiration. 

The biological importance of the internal air of “ pneumatocaips'' con¬ 
sists partly in forming a moisture-saturated environment favourable to the 
development of the e.mbryos, and partly in causing* the formation of fruit 
which is both as developed as possible and as light as possible. This is a 
great advantage if the action of the wind as a factor favouring reproduc¬ 
tion be considered. 

1223 - Inheritance of the Characters of the Endosperm in Hybrids between Hard and 

Soft Wheats in the United States, — freeman, g. f., iu The journal of HmdUy, 

Vol. IX, No. 5, pp. 211-226 + 5 Figs. Washington. May-June, 1918, 

It is known that^in wheat grain with a iiigh content of glui:en as com- 
pared with that of starch, the constituents remain cemented together when 
the grain is completely ripf, thus giving it a compact texture and a trans¬ 
lucent, glassy appearance. When the gluten content is not high enough to 
cement the mass of the endosperm completely the‘decreased volume of the 
grain is not sufiicient to compensate for the loss in moisture so that air 
spaces occur and the grain remains soft and opaque. • 

The author distinguishes two types of soft grain according to the 
appearance and distribution of the air spaces 

•, I) “true softness ” type, in which the air spaces are finely scattered 
throughout the endosperm; it is only slightly aSected by external f aTitors. 

* 2) yellow berry type, in which the air spaces occur in groups 
" with well-defined margins; in these opaqueness may be confined to a small 

spot or include the whole endosperm. 

The results axe given of aseries of experiments carried out to determine 
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the conditions governing the transmission of these chaiacters. Ntimerotis 
crossings were made between soft and hard wheats and the progeny analysed 
as far as F^. 

I. — ExPERI^VIENTS with wheats OE the “ TRI 7 E SOFTNESS TYPE. 
The cross hard Algerian wheat I xSonora 35, a soft American wheat, gave, 
in Fj, plants with intermediate characters, in which the maternal and pa¬ 
ternal characters graded into each other, passing in a regular series from al¬ 
most hard to almost soft wheat. 

Two hybrids were chosen from — a) No. 16-1 with 23 % of hard 
grain and 77 % of soft and intermediate grain; ^) No.' 16-5, with 14 %of 
hard grain and 86% of soft and intermediate grain. From each of these 
hybrids were sown separately :— i) hard grain ; 2) soft grain ; 3) naturally 
mixed grain (soft, hard and intermediate). Table I shows the com]^>o- 
sition of the obtained. 

Table I. — Composition of the Fg 
of the cross hard Algerian wheat i X Sonora 33 soft wheat 


Number of F* plants with 


• 


Fj seed used for sowing 

all hard 

hard, soft i 
and inter- j 

all soft 




seed 

mediate 1 

seed 




seed 

The hard 

seed 

j of No. 16-1 produced in Fg . • • • 

12 

12 

I 

( of No. 16-5« » » .... 

7 

7 

I 

The soft 

seed 

( of No. 16-1 » » . . . 

— 


3 

( of No. 16-5 » »’.... 

4 

13 1 

5 

The mixed seed 

J of No. 16-1 » » .... 

11 


17 



J of No. 16--5 » » .... 

19 1 

39 , 

I 


Total progeny of the cross J X 55 • ♦ • , 


itsi 

338 



Percentage of plants per class . . . 

3» % ; 

1 

55 % i 

1 

«s % 


Although the progressive passage from one type to another makes the 
analysis and grading of the descendants difficult the following facts may be 
discerned 

1) Selected haid seed tends to produce progen}' with hard or mixed 
seed with a decrease or absence of completely soft seed. 

2) Selected soft seeds tend to produce progeny with soft or mixed 
seed with a decrease or absence of completely hard seeds. 

These facts become still clearer in the following generations. Thus, in 
1915, aidant {No. 16-5-1-15) was isolated from the Fg of No. 16-5 which 
had 28 % of hard seed and 72 % of soft and intermediate seed. Table II 
*shows the composition of the Fg obtained. 
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Tabee II. — Composition of the Fg of the cross hard Algerian wheat J 
X Sonora 35 soft wheat. 


# 

Number of F® plants with 

Fi seed used for sowing 

all hard 

hard, soft 
and inter- 

all soft 


seed 

mediate seed 

seed 

The hard seed of No. 16-5-1-15 produced . . . 

39 

8 


The soft seed of No. 5. » .... 


27 

17 


The Fg of hard seed is, therefore, composed of plants with hard or mixed 
seed with complete absence of those with soft grain only. The descendants 
of soft seed are composed of plants with soft oi mixed seed with complete 
absence of those with hard seed only. 

Exactly the same results art* obtained in F^. It may be assumed that 
plants with mixed grain types are heterozygous with respect to the factors 
determining the texture of the endosperm, whereas plants with only one 
type ot seed are homozygous. * 

What are the genetic factors influencing the texture of typically soft 
endosperms ? 

The author admits the exist mce of two independent factors (contained 
in two different chromosomes) which govern the proportion of gluten and 
starch in the endosperm. They show incomplete dominance over their 
absence, so that the characters depending on it ate all the more obvious as 
the number of determinants present in the endosperm is greater. In the 
case of double fertilisation there may be in the endosperm three pairs of 
determinants A and B (AB AB AB), from which, by an uninterrupted series of 
intermediate values, the formula ^ sb ab denoting the complete absence 
of the determinants AB is obtained. Since the presence of at least three 
AS and one B produces typically soft seed, all the groups from Ab Ab AB 
to ABABAB would produce such seed. When there are less than thiee 
As and.Bs the seed is typically hard; this is the case for all the grouj^ 
AbAbab, aBaBab....uptill ababab In all other cases where successive 
reduction of the factors leads to three factors only, the seed is intermediate. 

The gi*ain may thus be divided into three groups i) soft, 2) hard, 
3) intermediate. Taking these considerations as a basis and representing 
Algerian hard wheat by the symbol ABAB and Sonora soft wheat by 
abab, the author, draws up the genealogical table of the F^ and Fg. The 
values he deducts from it correspond very well with those found experi* 
mentally. 

• 11. — Exfeb3cmen^s vmu wheats oe the " yeeeow berry'' 
TYPE. — TMs character is very sen^tive to the action of external factors. 
IncertaiiL pure strmns of hard wheats the percent^e of ** yellow berry 
grains varies from one year to another. the percentage of yellow 

liaatl 
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berries is small the opaque spots are small but wheu the perc^futage is high 
the spots areilarge and cover the whole endospeim. 

The factors governing the appearance of yellow berry have not yet 
been defined or analysed. From their nature and behaviour it is, however, 
certain that they differ greatly from those governing “ true softness and 
are very sensitive to outside influence. There is no doubt that the tendency 
to produce yellow berries is inherited; this was proved by the experiment 
made from I9i4'-i9i6 with 145 pure strains of Turkey wheat. A compari¬ 
son of the percentages of yellow berries in the different years of the experi¬ 
ments gave the following correlations 1914 and 1915 : + 57 % ji: 4 % ; 
1915 and I91d: + 33 % ± 5 % ; 1914 and 1916 : + 4X % ± 5 %• All these 
figures are more than six times greater than the probable eiior. 

1224 - On a Case of Permanent Variation in the Glume Lengths of Extracted Parental 
Types and the Inheritance of Purple Colour in the Cross Iriiicum polonicum 
X Elobonij in Es^land. — St. Clajr CAPoau, a., m the journal of Genetics, 
Vol. VII, No. 4, pp. 259-280 -4- 2 Plates. Cambridge, August, 1918. 

The characters of the two parent^ used for the cross are;— 

Tritmimpolonicum : — Average glume length, 29.23 mm. Grain white, 
long and pointed, with a deep furrow. 

T. Eloioni. — AsretSige glume length, 10.58 mm.^ Grain short, stumpy 
and hard ; pigmentation of the cells of the pericarp. 

A) Glume length . — generation. — The glumes were intermediate 
in shape and size to those of the parents, but varied greatly above and below 
the average. 

F2 generation. — There were three types of glumes : — d) bs long or 
short as those of the pasents ; i) almost as long or short as those of the 
parents; c) intermediate between those of the parents. In reconstructing 
thej^dly^o?Jso/t?m^fo^s(i)withrespecttoglumelength a curve with three 
distinct points is obtained, thus showing that segregation of the characters 
has taken place, i^ccording to Prof. BiPPEN (2) this curve results from the 
overlapping of three separate curves representing the lengths of i) homo¬ 
zygous short, 2) long, 3) heterozygous short-long glumes respectively. This 
phenomenon is seen more clearly in F3. 

F3 generation. — The seed of 183 heterozygous F2 ears were sown in 
separate rows. In Fg 170 rows were obtained containing sufficient plants 
to give the following classification :— 



Ntmiber of F .lines 



calculated 


found 

by the ratio 
1:2:1 

Short glumes. 

41 

42.5 

Short, medium aad long (mixed). . ‘. 

87 

85.0 

Long glumes... 

42 

42.5 


(i) See R. Sept, 1918, No. 973. {Ed.). — (2) H.,iu tbe Journal of AgricuUural 

Science, 1905 (E 4 .) 
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An examination of Fg confirmed the observations made with Fg, namely, 
that the numbers found agree very well with those calculated pnd with the 
ratio 1: 2 ; I of mono hybrids. 

A farther fact proved unmistakabh is worthy of attention. In plants 
with long glumes, such as those of the parent Triticum polonicum which 
reappear in the Fg and Fg, the average length of the glumes {24.15 mm.) 
is always below that found in the parent (29.23 mm.). Similar results are 
probabl^^ obtained with short glumed plants, with the difference that the 
average length of their glumes should exceed that of the parent Triticmn 
Elohoni. There is reason to believe that this shortening and lengthening 
of the glumes observed in the long glumed and short glumed plants oi the 
Fg and Fg remains unchanged throughout all the generations. 

B) Grain coeour. — F^ generation. — All the hybrids had the purple 
colour characteristic of Triticum Elohoni. 

Fg generation. — Grain with purple streaks on a light ground occurred. 
There w^ere 28 plants with purple grain, 8 with streaked grain and 136 with 
uncoloured grain, corresponding to the^ratio 3 : i : 12. The ratio is relatively 
simple, but the small number of purple-grained plants in spite of the domin¬ 
ance of this colour in Jhe F^ is surprising. Fg is yet more complicatfc d. 

Fg generation. — Numerous data on the colour of the grain are given 
and closely investigated. Nevertheless the author concludes that none of 
the ratios observed in the Fg can compare with the ratio 3 : i: 12 obtained 
in the Fg. None of the hypotheses put forward to explain these phenoniena 
by multiplying the number of chromatic, inhibitory, developing factors, etc. 
give a satisfactory explanation and the problem of the grain colour in 
crosses between Triticum folonicum and F. Elohoni remains unsolved. 

Z225 - Experiments on the Structure of Common Rice and Gluten Bice, in Japan* 

—Yasuk§, Y., in The Botanical Magazine, Vol. XXXII, No. 377, pp. 83-90. Tokyo, 

Hay, 1918. 

By crossing common rice with gluten rice (i) an F^^ was obtained com¬ 
posed of plants with all the external characters of common rice and an Fg 
with of the plants resembling common rice and % similar to gluten rice. 
These facts seem to point to dominance of common rice, yet, an analysis 
of man> Fg plants showed that the grains of the “ common rice type were 
not all similar but could be sub-divided into two groups :— 

Group T. —The endosperm of the grain is translucent and when treated 
with an iodine solution of potassium iodide immediately turns' blue. These 
are characters belonging to common rice and plants of this group must be 
considered homozygous (AA). 

Group 2. —The grains, with semi-translucenc endosperms, give a red 
to reddish violet colour with iodine ; they are intermediate between those 
of common rice, which are translucent, and those of gluten rice, which are 
opaque , andshotrld be considered heterozygous ' AB) . 

The genetic data on descendants of grain which is considered hetero* ^ 


(i) Of tile Wiety* known in CocMn-Cluna as * * Nep ”. 
Cl1BJt4-i3SJ65l 
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zygous in respect of the above-mentioned characters, fully confirm the 
author's hypotheses. In six different cases the Fg showed simultaneousl3’ 
plants of the common rice " and of the gluten rice " types, in the ratio 
1:2:1 observed in cases of monohybridism. The general average obtained 
was 1056 plants of the common rice " type, 1740 hybrids (heteroz^^gotes), 
and 884 of the'" gluten rice'' type. The corresponding theoretical numbers 
were 910, 1820, 910. 

In conclusion, che above-mentioned facts seem to show that the domi¬ 
nance of common rice over gluten rice is incomplete, but to prove this de- 
finitel3^ the F^ and Fg must be analysed. This the author proposes to do, 

1226- The Inheritance of Tight and Loose Paleae \jiAvetia nuda Crosses, in England, 

— St. CL.4IR Caporn, a., in the Journal of GeneHcs, Vol. VII, No. 4, pp. 229-246 -f 6 

Figs. Cambridge, 191S. 

Results of a series of reciprocal crosses made between Avcna nitda and 
three varieties of ordinary oats — Thousand Dollar, Ligowo, and Nubian 
Black — with the intention of studying the inheritance of the characters 
tight " and “ loose " paleae. 

Characters of thr parents. —Aiena nuda. —Tong, dangling spike- 
lets with as many as 9 flowers ; loose, free, membranous white and giey 
paleae fiom which the grains are easily detached. 

The three following varieties have tight paleae:— Thousand Dollar 
Oat. — Two-grained spikelets, rareh’^ 3- or 4-grained. Inner paleae thin but 
stiff, the outer thick and curled round the edges ot the inner. 

Ligowo Oat. — Like Thousand Dollar, save that it tends more to form 
3-grained spikelets audits grain is plumper. 

Nubian Black Oat. — Is a shorter strawed oat than the two previous^ 
described. 

Fi Generation. — The panicles contained a varying proportion of 
man3’'-flowered spikelets of the “ nuda'' type, and, in the basal regions, 
the 2-flowered spikelets predominated. 

The paleae showed every conceivable gradation from the “ pure tight " 
of th e tight grained parents to the wholh* membranous palea. 

The percentage of “ pure tights '•ranged from 20.4 to 68.7 %; that of 
the puie looses "from 7.8 to 46.8 % The rise of the one appears to be 
correlated by the fall of the other, not only when different plants are com- 
. pared, but also in different zones of the same plant, as are shown in the pro¬ 
portions found in one plant:— 


ist. node of the panicle . . . 67.0 % pure tights: 6.1 % pure looses 

2nd. » 51 « ... 45,8 % '> » 30.8 % 

3rd. » 5 ) )) 31 ... 26.8 % 33 31 39,0 % » 

4th. >' » 3 ) 31 ... 5.0 % » 45.0 % « 

Jl^ast. )1 » 33 ... 7,4 % 3 ) 3 ) 44.4 % ^ 33 » 


"This gradual diminution in the number of tight paleae and increase m 
the number towards the tip is a tendency noticeable in every heterozygous 
panicle," 

In the case of Nubian Black * X Avma nuda the Fj colour was a bright 



1310 


PI,ANT BREEDING 


brown sometimes overlaid with a faint greyish flush. This may be due to 
the fact that the black parent is really made up of at least 3 different kinds 
of blacks, represented zygotically by the formulae BB B'b' OG; BB BV gg; 
and BB b'b' gg, where B and B^ are factors foi blackness, and Q for grey 
colour. 

In the jFj of the cross between Amna mda and the white oats Thousand 
Dollar and Digowo,the plants raised were a mixture of greys and whites, 
with dominance of grey in the cross gre> X white. 

Jpg Generation. — This contained pure tights and mixed individuals. 
The proper don of plants with all grains tight were as follows:— 

1) Out of 213 Avena nuda $ X Thousand Dollar ^ , 64 plants. 

2) Out of 172 Ivigowo $ X Avena mda 

3) Out of 133 Avena mida $ X Ligowo ^ , 31 plants. 

There were thus 518 plants with free paieae and mixed paleae, against 
144 with all grains tight, in the ratio of 3 : i, as was confirmed by further 
analysis. 

JP3 Generation. — The plants of mixed type of the gave in the F3, 
the folio\ying types:— 

I. — Fure tights. — All the grains on the plants enclosed in tough, 
wholly scierotised paleae. 

IJ. — TighPeoniainers. — One or more • * pure tight paleae, the rest 
varied. 

III . — Hard backs. —No “ pure tight *' pales. Paleae partly membranous, 
partly stiffened, the hard portion varying from a slightly chickened midrib 
to the stifiening of nearly the whole palea. 

IV. — PmuUiAooses. — As in type III but the hardening is never found 
above the lowest palea in any of the spikelets. These verge closely on the 

V — Pure looses. — Ail paleae absolutely membranous. These 5 types 
were distributed as follows in ^ he F3:— 


F, crosses 

F, Plants I 

Total 

Ft plants 

Typtl 

TypeH 

Type III 

Type IV 

Type V 

Thousand Dollar X Attem nuda ^ . 

w 1 

283 

610 

161 

61 

x8 

1133 

Athena mda X Elgowo ^. 

•163 

341 

113 1 


16 

, 657 

Eigowo X Avena nuda J . . . , . 

164 

359 

95 

«5 

12 

65 

Tom . . . 

eie 

laio 

U9 

11» 

46 , 

U49 


As might have been expected the pure tights mdte up almost exactly 
34 of the total. 

• Type D is really a mixture of 2 distinct t3rpes; it contains some plants 
that never throw pure tights, as is shown on analysing the progeny. The' 
authorfoundthat ySoutof 3:310 are of Type 11. Onadding these 78plauts 
to the numbers 3^ + no + 46 of Types III — IV ~ V, we get a tot^ 

iMim] 
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of 603. In this way, the respective numbers of plants of types I, II and 
III — IV — V, i. e., 610 —1232—603, would be in. the ratio of 1:2:1, 
showing that tightness is determined by a single independent factor. 

But what is it that causes the heterogeneity of the 603 plants of the types 
III — IV — V, which have the one common property of b^ng unable to 
give rise to pure tights ? On adding the number of plants of T^’pes IV 
and V, we get 156, or about % of the total 603. This proportion shows 
that other factors must be coming into play, assumed hy the author to 
be 3 in number : X = a factor capable of rendcaing all the paleae on the 
plant pure tight; Y == a factor capable of rendering some of the paleae on 
the plant pure tight; Z == a factor capable of rendering some of the paleae 
on the plant more orless sclerotised but never wholly tight. 

All the pure tight forms must be homozygous to X, no matter whether 
they contain Y or Z 01 not. Similarly all plants which never throw pure tights 
must be recessive for X (their formula would be xx). On crossing these 
2 t3rpes, we get a large number of combinations (e. g., XYZ xYZ; Xy« 
xyz; XYz xyz; XYZ xy a:), all with a constant feature: the heterozygosity ofX. 
Id the Fg there IS % of pure tight plants, and ®/4 of variably tightened 
paleae according as Y and Z are present both homozygously, b'kth he- 
terozygously, one homozygously and one heterozygously and so or, or both 
absent. It should be addedthat the functions assignedto the factors Y and 
Z are merely hypothetical. 

Number oe spikedets. — Tight pales have the advantage of holding 
the grain and thus preventingit from being shaken out; it is thus a character 
of great agricultural value, which it wouldbe desirable to combine with the 
many-flowered habit of the Arena nuda spikelets. Unfortunately the au¬ 
thor has found that there is an absolute incompatibility between these two 
characters, as the food materia] which might be used to produce the addi¬ 
tional grains is used up instead to strengthen the paleae. 

CowuroethePaeEAE. —There is no repulsion between grey or brown 
colour and pure tight paleae, though the author had previously thought 
there was, judging from the material studied. 

1227 - SelectionofaTypeof«Pe-gya”Bean(FZra5eo/i:rs lujt&ius van) witha Low 

Prussic Acid Content, in Burma.— warth, f. j., auUKoKoGYi, iutne AgHmUwtai 

Reseurch Pusa, 79, ii pp. + 6 Tables. Calcutta, 1918. 

The bulletin under review gives the results of a series of selection experi¬ 
ments aiming at the isolation of strains or types of *Te-gya (Burma bean, 
a variety of Phaseolus lunatus) poor in prussic acid so as to avoid, if possible, 
the cases of poisoning attributed to this bean by London firms. 

One hundred'' Pe-gya ” plants were collected from the Sagaing district 
and the prussic acid (HCN) content of the seeds determined by the follow¬ 
ing anal3?tical method 

Theglucoside was extracted from the finely-ground seed with alcohol. 
The alcoholic extract evaporated to dr3^ess, was taken up with water, hy« 
^dxolised with dilute acid, then distilled over a water bath, air being bubbled 
through during the process. The hydrogen cyanide thus obtained was ab¬ 
sorbed by 30 cc. of sodium bicarbonate solution. The distillate was ti^ 
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brought up to a volume of 400 to 500 cc. with water, 30 cc. of normal 
potassium hydroxide and 16 cc. of an aqueous solution of ferrous sulphate 
added, and the whole shaken at regular intervals for three hours. The 
liquid was then acidified andleft to standfor some days till the Prussian blue 
was completely precipitated. The precipitate was filtered, washed with a 
small amount of alkali and the Prussian blue re-precipitated. If the 
amount of Prussian blue was small it was determined colorimetrically, if 
large it was collected on a filter, ignited and weighed as ferric oxide (Peg O3). 

While making these determinations large difierences were noted in 
the prussic acid content of the seed. For selection purposes eight plants 
were chosen, tw-o with a low HCjST content (0.0004 to 0.0012 %),two with a 
high content (0.0138 to 0.0347 %) ^ medium content (0.0018 

0.0012, 0.0030, 0.0112 %). • 

There was no difierence bet’ween the size, shape, or colour of the beaus; 
they ail consisted of a mixture of brown mottled seed with seed of a more 
uniform brown. No correlation could, therefore, be found between the 
external caracters and the prussic acid content which would simplify se¬ 
lection by avoiding long and difficult analyses. Seed from each of these 
eight plants was sown in three districts with widely difierenl climates: 
i) Mandalay, in the arid zone ; 2) Hmawbi,in the wet Irawaddy delta zone; 
3) Tatkon, in Central Burma, where the rainfall is intermediate. 


Pet cent ages of pmssic acid in the seed of the parent plants 
and those of the descendants. 




1 

Descendants 


Parent plants 


Mandalay 

Hmawbi 

Tatkon 



i 

ist sowing j 

2nd sovving 

3rd sowing 

Lot 1 

. . 0.0004 . 

! I 
■ ( 2 

0.0008 

0.0012 

0.0008 

0.0010 

0.0015 

O.OOIO 
0.0015 

Lot II 

. 0.0012 . 

' 3 
^ 4 

0.0016 

0.0016 

0.0021 

0.0015 

0.0017 

0.0016 

0.0016 

Lot III 

. . . 0.0018 . 

■ • 5 

0.0016 

0.0021 

0.0021 

_ 

0.0021 

Lot IV 

. . . 0.0022 . 

. 6 i 

] 

0.0021 

0.0027 

0.0026 

0.0027 

0.0024 

Lot V 

. . . 0.0030 . 

• 7 : 

0.0028 

0.0043 

0.0062 

0.0036 

0.0036 

Lot Vi 

. . . O.OII 2 

. 8 

0.0058 

0.0072 

0,0146 

0,0094 

0.0043 

I,ot VII 

. . . 0.0138 - 

. . h 

1 10 

1 0.0083 

0.0249 

0.0242 

_ _ 

0.0220 

0.0108 

o.oioi 

Lot VIII 

. , . 0.0347 . 

. i 
( 12 

0.0250 

0.0317 
^ 0.0314 

0,0317 

0.0325 

0.0311 

0.0180 

O.OI8S 


* / The prussic aci d content of the seed of the descendants obtained at each 
of these stations was determined by the method already given. The results 
are given in thk above table together with those found for the parent plants 
of which, lots MI, (poor in HCN) and Vn^Vin (rich in HCN) had been 4 i; 

Itmi 
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videdinto two, the first with mottled seed, the second with uniformly brown 
seed; both these groups had been sown separately to determine whether 
any correlation existed between the difierence in colour and the prussic 
acid content. 

From this table it is seen that, in spite of the great difietences in the 
climate and soil of the thiee stations, the seed with a low and that with a 
high prussic acid content always produced descendants poor or rich in 
prussic acid respectivei3^ 

CoNCiiUSiONS: — In spite of van ation caused by climate and soil the 
prussic acid content of the “Pe-gya'* bean an inherited character which 
remains fairly constant in the descendants. 

There is no correlation between the colour of the seed and its prussic 
acid‘Content. 

The best “ Pe-gya beans grown in Burma so fax still contain a little 
prussic acid, but only half the amount found in the beans imported from 
Madagascar to solve the problem of decreasing this toxic principle. 

1228 - Behaviour of the Hybrids of the Two Varieties of Peas Siroendo ” and ** Sans 

Parchemin tres large Cosse Experiments in Japan. — sigerokxj, n., in The Bota¬ 
nical Magazine, Vol. XXXII, No. 377, pp. 91-102 2 Figs. Tokyo, May, igiS. 

The Japanese pea Siroendo ” and Vilmorin's “ Sans parchemin tres 
large cosse pea both have edible pods which have not the parchment-like 
lining common in many other varieties of peas with unedible pods. By 
crossing these varieties the author obtained in the Fj hybrids of a totally 
different character from the parents, namely with hard, parchment-like 
pods which did not wilt when ftpe but kept their stiffness and opened 
when twisted. 

This rather rare phenomenon suggests the presence of two complemen¬ 
tary factors which, being separated in the parents, have no effect, but when 
united in the hybrid cause the parchment-like thickening of the pods. 

‘Should this be really so plants with stiff pods and others with soft pods 
in the ratio 9 : 7 should be found in Fj. An analysis of 622 Fj plants ^showed 
there to be 339 with hard pods and 283 with soft pods. The theoretical 
figures corresponding to the ratio 9: 7 are 349.88 and 272.12 respectively. 
The agreement between the numbers found and those calculated is satis¬ 
factory, the deviation being _+ 10.88 and the probable error X2.37. 

An analysis of several Fg plants showed:— 

1) Fji plants with soft pods produced exclusively plants with soft 
pods in the F3. 

2) OitheFa plants with hardpods only some gave in Fg descendants 
with hard pods {Group A), whereas the others gave a progeny of 
mixed plants, some having hard pods and some soft pods amongst which 
may hh distinguished group B (with ratio of the two types equal to 9:7) 
and Group C fwith ratio equal to 3 ; i). Numerous analyses showed tfie 
three groups At B and C to be in the ratio i; 4: 4 as is seen from the 
foilowiilg data:— 


4 
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CEJREAI, CROPS 


C£RB,4L 
AND PtJr-SE 
CROPS 


Number of Fa plants with hard pods 


Descendants in Fa 


68 


^ Homozygous (with hard pods) 
/ Heterozygous . 

I 


7 ot group A 
3 ^ ot group B 
of group (' 


All these facts may be accoanted for if it be admitted that the thicken¬ 
ing of the pod is due to two factors separated in each of the parents, the 
factor L, prodacing the parchment-like tissue but unable to exeicise this ac¬ 
tion except in the presence of D, which acts as a developer. The results 
of the crovss might be formulated as follows : — 

P (paiuiih) Lldd -h DDII 

, I DLdl 

Fi (ist ijcncration of hybrids) | ^ jDDLI + 2 DLLd H 4 DLdl (i) 

r , , <• r J DDlI-hLLdd + ddH U) 

f, (rud Keneralion of hybrids.) j ^dim H- 2Lddl (3) 

By a study of the gametic formula ol the -Fg it is possible to deteimiue 
in advance the composition of the The seven combinations of (2) and 
(3) represent individuals with a single factor which, in the following genera¬ 
tion, will givj descendants with soft (unthickened) pods. On the other 
hand, of the nine combinations of (i) only the first DDLL will give homo¬ 
zygous descendantvS composed exclusively of plants with parchment-like 
pods, whereas the others will produce mixed descendants in the ratio 
9:7 and 3: i, as is seen from the folloifring diagram 
DDLL witli homozygous descendants 

wilh mixed descendants in the ratio 3: i 
Did! » « » ^ 0:7 

These formulae and figures agree perfectly with the data obtained by 
analysing Fg and and confirm the author’s hypothesis of the existence of 
two complementary factors, the fusion of which causes thickening of the 
pods. 

1229 '* Alternate Wheats.— De Vilmorin, j,, in Fcj^UU d'informations du MinHirs dt 
rAgwcttZiw/'f, Year XXIII, No. 2, i6pp. Paris, January 8,191S. 

''Alternate wheats'* are wheats which may be sown alternate!} in 
autumn 01 spring as opposed to purely spring wheat, such as March chiddam, 
which cannot be sown in autumn. Wheats which ma} be considered alter¬ 
nate are: — 

1} Wh^)A.TS which BK sown tHROTJGHOUl? MARCH 

BU des AUiis. Grain sown at the end oi February may ripen at the 
gieme time as winter wheat. Very fine, white grain. Doss well sown in March 
in the north and centre ot France. 

BU s$igk, — Does well in very light soils which appear unsuited 
to rye. 


DILI 
DLLd : 
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Amidonnier Uanc, — Suitable to cold, mountainous soils and does 
well where other wheats do not yield at alL Grows remarkably quickly', 
yield not large, 

BU de Noe, —^ Suitable to any average good soil so long as it is 
healthy. Subject to rust. Does well in the south. 

Barbu d gros grain, — Also does well in the south. 

SaumurdeprinUmps. —Grown in the plain oi Caen. 

2) Wheats which must be sown before March 15 at the eatest 

Bordsaiix, — Does well in clay or vegetable soils as well as calcareous 

subsoils. Is most common in the South-West, In the West and Centre 
it covers-half the area under wheat. 

Japhet. — Does very well in February and often in March. Is suit¬ 
able for sowing in spring where winter wheat has failed through frost. Much 
grown in Normandy. 

Hirisson sans barbes, — Very resistant b*) heat. 

3 ) l Wheats which may be sown in February:— , 

Inver sable, — Very early ; adapted to the rich soils of the Centre and 
North. Is being grown more and more in France. Is particularly popular 
in Dombardy. 

Dattel, — Is sown in February in the Pas^dc-Calais and Somme depart¬ 
ments. Ears a little late but gives a good yield regularly. 

Gros bleu. — Does well in all soils; one of the most widely grown va¬ 
rieties. * ' • 

Touzelle rouge de Provence, — Should be confined to the South as it is 
aftected by cold. In healthy, calcareous soils in Provence and Eanguedoc 
it gives large yields. • 

Rouge de Saint-Laud. — A little sensitive to cold. Good variety for 
the West. 

Richelle Umche de Naples. — For the south, and south-west districts 
and. the calcareous soils of Berry. Slightly sensitive to cold. 

Richelle blanche h&live, — Excellent for the warm climates of the 
South and Algeria. 

Bd de Gironde. — Beardless wheat. Tillers little but is very resistant 
to rust and smut. An excellent wheat for calcareous soils but very sensitive 
to cold. 

Of the bearded wheats may be mentioned 

Rouge proUfiqm barbu. — For the South. Adapts itself to any soil. 

Rieii — Gives good results in good soils and even in the medium soils 
of the centre. 

PUanielle blanche de Nice, — Variety for the South, for rich, and 
preferably calcareous, soils* ^ 

Finally, with certain reserve. Bon Fermier. - An excellent, very widely 
grown'^heat. It is often planted in February and commonly does well in 
spring, but its success at this season is nof absolutely assured. ^ 

1230 - Wheat in 1 W 8 , in Algeria*-"- teabutjE., in 

Year XXXV, Ho. 28, pp. 38-39, Montpellier, Jtily 14 » 

Manitoba wheat h^ given good re^ts this year in Algeria. Its; 
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ance to rust was remarkable, not one smutty eaa: was found in the ex¬ 
perimental crops of the Botanical Station, the ears were longer than in the 
previous year, and the grain very fine. The seed received contained se¬ 
veral varieties which it was necessary to separate and cultivate sepaiately. 
At first sight five difierent varieties may be easily distinguished 

1) Manitoba A. — White, more or less long eats with only a few short 
awns at the tip and three or four abortive spikelets at the base. This form 
is very similar to Mar quis wheat, but behaved diflerently in summer cultural 
experiments. Marquis wheat, sown on July 15,1917, gave a crop in Octo¬ 
ber ; it adapts itself well to irrigation and might be cultivated with maize. 
Manitoba wheat, under the same conditions, grew, but only gave a few thin 
ears. 

2) Manitoba B. — Is distinguished by longer ears free from abortive 
spikelets at the base of the ear. 

3) Fife. — Similar ear but red; probably one of the ancestors of Mani¬ 
toba. 

4) Huron. — Tong white, bearded ear. 

5) Beardless hard wheat. — Short, close ear. This hard wheat is of 
good quality but can only be judged when it has been isolated and 
grown on a large scale under varying conditions and compared with the 
native wheats. At first sight it appears to be a hard wheat suitable for 
dry countries and late sowing. It is a spring hardw^heat. It is not very 
common in cultivated Manitoba wheat and the ears should be sought for 
and cut before the harvest. 

1231 - Rhodes Grass (CA/or/s QayanSLi at Cuba.—G oodman, D.S.aud Centurion, 
^..,inthtRmstai&A%muUura,ComrcioyTfel,haio,y:t^.tl, No. i, pp. 17-18 gig 
Havana, January, 1918. ‘ 

Mr. Goodman, of the Chamaguey Agricultural Station, and Mr. CunliSe 
of the Santiago de las Vegas Station, grew Rhodes grass experimentally. 
The former iound it entirely satisfactory, giving a high yield, being easily 
made into hay and accepted by live-stock without difficulty. The lattei 
found it suitable to poor, Hghtsoils,andoneof the most productive fodder 
plants during the dry season {but less so during the wet season). Sowing 
in July in poor soil gives, in January, about 1.2 tons per acre and, eight 
months latei 1.6 tons per acre. The hay is excellent and keeps well. 

MBm CROPS - Cotton Growing in Venezuela. — henry, F. a., in Commerce Uepofis, No, 193, 

pp, 643-643. Washington, D. C., August 17, 1918. 

* It is stated that the cultivation of cotton has been regularly carried 
on in Venezuela since the American Civil Wat. During the last 20 years 
the domestic cotton-manij|^facturing industry has developed considerably# 
and in spite of an import duly of 3.43 cents per lb. pn raw cotton, the 
industries have frequently been obliged to import it from the United States. 
^ , The chief cotton-growing'regions are near Valencia and also farther 
in, the interior , in the State of Portuguesa. It is also being grown nejir^ 
BarqmOTeto, Coro, and in other localit»e$. The high prices that have 
for th^.pasb.two years for cotton and cotton goods have given 
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a great stimulus to cotton growing. The Government has aided in this 
movement by the distiibution of seeds. The only figures the writer has 
available showing the quantity raised are the following, which are slated 
in metric tons (of 2 204.6.1b.) transported by the Gran Perxocarril de Ve¬ 
nezuela States of Aragua and Carabobo 1906, 254 tons'; 1912, 3 002 
tons; 1915, X140 tons; 1916, 1223 tons; and 1917, 1931 tons;the 
production in the State of Poituguesa for 1916 was 605 tons, and in 1917, 

I 944 tons. These figures probably represent seed cotton and do not by 
any means include the entire production of Venezuela or even of the 
consular district of Puerto Cabello. 

Official reports predict a bright future for the industry. The locusts 
have proved very disastrous at times and were largely responsible for the 
drop in production in the Aragua-Carabobo region from 1912 to 1915. It 
is thought that the climate and soil of Venezuela are better suited to the 
growing of Upland'' varieties of cotton than Sea Island '' or “ Egyptian 

1233 " The Production of Flax in Italy. — Ingegnena ItaUana, Vol. II, No* 35, p. 103. 

Rome, August 22, 1918. 

Flax production in Italy has been rapidly decreasing during the last 
twenty years as a result of the ever-increasing competition with imported 
cotton. Whereas the production in 1895 was 392 000 cwt. of fibre, in 1913 
it was only 39 000 cwt. In that year the Italian fllax industry imported 
39 OOP cwtv of raw flax, mostly from Russia, 3 900 cwt. of carded flax and 
78 400 cwt. of flax thread, chiefl3^ from Belgium. The Italian flax industry 
consists preeminently of weaving. More than three-quarters of the raw 
material used are imporfed. The most important centres of production 
are Lombardy, Campania, Calabria, and the Abruzzi, which together sup¬ 
ply about 75 % of the total national production. In the five-year periods 
1870-1874, 1879-1883, 1890-1894 and the three years 1911-1913, the aver¬ 
age annual area under flax and the amount of fibre were 200 445 acres, 
453 33^8 cwt.; 168 854 acres, 389 508 cwt,; 129 883 acres, 381 270 cwt. ; 
and 21 698 acres and 51 334 cwt. respectively. 

X234 - Experimental Cultivation of Jute {Corehoras o//for/firs),"Maiva”(yreiia 

tobaisLj (i), and Sunn Hemp (Crotalarmjuncea) in Cuba. — GmAxmiER, a. , in 

the Revi$ta de Agriculture, Comercio y Trpbajo, Year I, No. i, pp. 5-7 4 * 5 I^igs. Havana, 

January, 1918. 

The sugar industry of Cuba uses 25 anillion sacks annually. The au¬ 
thor was entrusted with the tssk or studying the possibility of making these 
sacks in the country. He brought from India seed of jute {Corfhorns oU- 
, torins), ‘^malva*' iJJrmalohata) and Sunn hemp which he 

sowed and cultivated in different parts* of the island, obtaining perfectly 
satisfactory results. If, however, these plants are to be grown on a large 
scale and compete with the Hindoo production, it is essential that prepay 

(i), Ursnalobaia *= ^'paka’* or Madagascar Jute {Madagascar) {SeeR., Oct., i9i7,No. 919) 
sss^*jari-pixi** (Guiana, Haiti) bim-vehra” (India). ‘ ^ ^ ’ 
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ration of the soil and fibre be done by machinery. The author himself 
has invented a machine for removing the fibre. 

1235 - Experiments in the Growii^ and Manuring of Coconuts in Ceylon. — The Tro¬ 
pical Agricidtwist, Vol. I#, No. 4, pp. 209-213 -f- 5 Tables -f 2 Diagrams. Peradeniya, 
Ceylon, April, 1918. 

, The Committee of Agricultural Experiments of the Ceylon Agricultural 
Society publish the results ot experiments in coconut growing carried out 
from 1915 to 1917 at Chilaw and Pitiakande. These results are summarised 
in the two appended tables:— 

Tabi^]® I. — Results of experiments at Chilaw, 


Plot 

No. of 

palms 

1 

i 

Treatment 

»9i5 

1916 

1917 

Number 
of coconuts 

Number 
of coconuts 

Number 
of coconuts 

per 

plot 

per 

palm 

per 

plot 

per 

palm 

per 

plot 

per 

palm 

I 

47 

Clean weeded. 

1931 

41.I 

2677 

57.0 

3262 

1 

69.2 

% 

72 

Sulphate of ammonia 2 */a lb. per palm, 





1 




1915. Disk harrowed ’monthly, 1916, 









1917. 

2804 

38.9 

4810 

66.8 

.5267I 

73-1 

3 

89 

1 Groundnut cake 6 lb. per palm, 1915. 









Crushed fish 6 lb. per palm, 1916,1917. 

3581 

40.2 

5014 

56.3 

5217' 

58.6 

4 

8x 

Steamed bone meal 8lb. per palm, 19x5, 









1916.1917.. 

4429 

54.7 

5800 

71.6' 

5648 

69.7 

.5 

84 

Sulphate of potash 2 3/4 lb, per palm, 









1915, 1916, 1917. 

3544 

42.2 

5225 

62.2 

5690 

67.7 

6 

78 

Ammonium sulphate 4 lb. per palm. 









1915, 1916, 1917. 

3829 

49.0 

4074 

52.2 

5ti4 

65-5 

1 

92 

Mineral mixture 6 lb. per palm, 1915, 









1917. 

3304. 

35-9 

4714 

51.2 

5585 

60.7 

S 

68 

10 tons per acre, 1916 191 7 . . 

26741 

39.3 

3306 

48.6 

4057 

59.6 

9 

S 5 

Mixed manure 10 lb, per palm, 1915, 









1916.1917.• 

3383 

39-8 

4499 

52.9 

5464 

64.2 

10 

107 

Mulched with husksin 1915,00 treatment 

2933 

27.4 

4616 

43.1 

4576 

42.7 

II 

100 

Mulched withhn^s in rings round palm 

2861 

28.6 

4286 

42.9 

3713 

37.1 

12 

lOI 

Ploughed . 

2936 

29.1 

4691 

46.4 

3772 

37-3 

13 

99 

Ploughed and disked, 1917, 

1859 

18.7 

3^94 

37^3 

3384 

34*1 

14 

46 

Dug with “mamaty*’ (large hoe) and 









mulched with leaves . .. 

*338 

18.4 

2294 

50.0 

; 2054 

44.6 

S5 

81 

Watered.. 

— 

— 

3087 

38.1 

2094 

25.8 

26 

59 

No treatment. 

2373 

40.2 

3222 

54*6 

1 3055 

51.7 


Kotbs. — The soil of plots Nos. ii, 12, 13 and 14 is sandy? Pk^t 
NS! 15 requires more than irrigation. Mulching round the palm is insuffi¬ 
cient unless the soil is tilled yearly and then mulched. 

The results show improved yields on half the experiment plots; the 
most satisfactory yields were obtained on plot No. 2. I/iming plot No. 8 
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gave satisfactory results ; it was decided to reduce the amount of lime to lo 
cwt. in the future. 


Tablb xT. — Results o f .experiments at Pitiakande. 



First treatment 

Treatment in 1917 

I Number 

' of coconuts per tree 

Pk 


1914 

1915 

1916' 

1917 

I 

Estate mixture. 

No manuring,. 

1 

1 

i 64 

103 

76 

7 ^ 

2 

I<inie. 

nime broad-casted .. 

59 

96 

76 

84 

3 

Ploughed twice yearly , . 

Ploughed with village plough. 

37 

28 

6S 

55 

75 

4 

Soil stirred monthly .... 

Clean weeded and soil stirred 

54 

64 

86 

5 

Cattle tied.. 

Cattle tied to ^rees. 

44 

55 

71 

77 

6. 

Control (in grass). 

Control (kept in grass) . . . 1 

43 

48 

40 

42 

7 

Nitrogenous and potassic ma¬ 
nure without phosphoric 
acid. 

i 

No manure,. 

49 

49 

! 59 

1 53 

59 

8 

Mineral mixture. 

No manure. 

i 55 

1 55 

! 49 

9 

Organic mixture. 

No manure. 

30 

' 37 

i 37 

1 

10 

Control.. 

Control (no a planted) ij 27 

34 i 

1 30 

i 28 

II 

Nitrogenous and phosphatic 
m*anure without potash, . 

No manure. 

; 53 

' 1 

■ 38 

37 

1 

55 

[ _ 


Noras. — Weather conditions have a great eSect.Plots 4 and 5 gave 
increasing 3delds from the beginning in spite of the weather conditions. 
The value of stirring the soil and of manure is clearly shown. Besides these 
results two tables are given, one of the yields obtained in experiments at 
Maha Iluppalama, the other of measurements of the development of leaves 

and trees made at Negombo from 1914 to 1917. 

# 

1236 - The Properties and Botanical Origin of" Cu-nftu*’, — chbvai,ier, a., in the 

BulUHn kommiqiie deVIndochine, Year XXJ, No. 130, pp. 335-330. Haaoi-Halphoag, 
May-Jime, 1918, 

The products known as Cu-n&u ” are of great commercial and indus¬ 
trial importance in Tonkin. The name is given to sub-spherical or oblong 
woody tubers varying in size from that of a fist to that of a head. They 
are rich in tannin and colouring matter somewhat resembling catechu and 
gambier or rather the dye obtained from mangroves of the genus Ceriops, 
These tubers are found in the forests of almost the whole of Tonkin and 
North Annam. li addition to those used for local cpnsumption 5 000 to 
8 000 metric tons are exported annually, chiefly to China. 

In the Far East Cu-niu is used exclusively for dyeing, especially 
for fishing nets. A cheap khaki dye, for dyeing coolies' clothes is also 
made fronx it. The tuber is soaked in water, grated, and left several days 
to ferment. To ob^in a black colour the dyed material is buried in the 
smeiling mud at the bottom of ponds; the colour turns black but is not fast. 

An analysis made by M. E. Rosfi (Director of the Chemical Laboratory 
of the Pasteur Institute of Saigon) at the request of the Supplies Servkje, 
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gave the following results: tannins (CaEERNI method modified by Sisley) 
7.6 % of the tubers ; soluble non-tannin 5.4 % of the tubers; insoluble non¬ 
tannin 6.8 % ; total residue taken up by water 19.8 %. The Cu-nau tuber, 
therefore, contains an anxount of tannin similar to that contained in the 
bark of oak (6.8 to 13.6 %). 

The Cu-n^u tuber is collected throughout the year in the forests 
of the middle and high districts of Tonkin. The retail price is about 
$0.40 per 30 kg. and the wholesale price about $i per 100 kg. In the 
Delta the prices have already doubled as a result of transport expenses 
and middlemen’s fees. The quantity exported represents only a small pro¬ 
portion of the production, the full amount of which is unknown, as much of 
it evades the verifications of the forestry agents. 

There are several varieties of Cu-nau, some belonging to -the genus 
Dmcor&a,ot}xtis to the genus (Tiliaceae). A description is given of 

different varieties examined locally by the author during his forestry tours 
of 1917-1918 (made to draw up an inventory of the forestry resources of 
Indo-China) with their names in the different dialects of Indo-China, The 
author does not consider it advisable to make Cu-nau plantations for root 
production, but it would be useful to start*small plantations for producing 
seed with which to re-plant the Cu-n&u forests which are disappearing. 
The Forestry Service should make controlled forest reserves of Cu-nau to 
be exploited rationally in due course. 

M. Ph, Eberhard't (i) has already pointed out the use to which Cu-n&u 
might be put in Europe as a substitute for catechu. After showing that 
Cu-n&u partly loses its colouring power on drying he suggests the local pre- 
parationof a concentrated extract by infusion followed by evaporation. The 
, author agrees that this would be the best method of utilising this pro- 


RCBBER, 

HKSIN 

PLANTS. 


dtict. Should it be used fcr tanning, as advised by M. E. Ros]6, it would 
have to be exported either in dried slices or as a solid extract similar to that* 
prepared in Borneo fiom mangrove bark. 

1337 - The Utilisation of Colonial Rubber. —Comiaumcaaon from the lustitut Colonial 
of Museilles, presented by M. I#onis-I>op, Delegate of France, Vice-President of the 
International Institute of Agriculture. 

At the request of M. EBplae, Director Genral of Agriculture of the Bel¬ 
gian Congo, the Belgian Colonial Muistry has commissioned M,G. van Pel^, 
attached to the Government of the Belgian Congo, to cooperate with the 
Institut Colonial of Marseilles in a study of the preparation and conditioning 
of rubber. After having assisted in the investigations of the Rubber labora¬ 
tory of Delft, M. vanPel^ directed the technical work^ofpne of the lar¬ 
gest rubber plantations of Sumatra. The Institut Colonial of Marseilles 
intends to study first of all the measures to be taken so that African rubber 
may profit by the technical progress which has been made in the prepara- 
t|0UiOf rubber. : 

^ The'‘ CahiersColoniaux’’of October 18,1918, published by the Institut 


• ‘ (i) EBEitHAn&T, tM matures prmUres vSgMes et- animales de Haaoi, 
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Colonial of Marseilles, contain a report on tliis subject by M. van Peut, 
and another one by M. E.Baieuaud, Secretary-general of the Institut Colonial 
on the measure^ow proposed for supplying France with rubber. Extracts 
from the resolutions of the Office established in French Guinea to prevent 
fraud in exporting rubber from this country, from the Syndicate of Plant¬ 
ers of Indo-China and the Professional Rubber Syndicate, complete this 
paper on the attempts made, with the active cooperation of the “ Comite 
du Caoutchouc of the Production Organisation Service of the Ministry of 
Armaments, to use colonial rubber to the best advantage. 

1238 - The Effect of Light in Healing Rubhep-Tree Wounds* — inMa Rubber World, 

Vol. EVII, No. 5, p. 310. New York, February, 1918. 

Experiments on the effect of light on the healing of tapping wounds 
were recentlymadebyHARMSENonfour yearold trees of equal dimensions. 

From each tree a strip of bark and cambium (from i to 5 cm.) was removed 
at a height of 1.5 metres and the wound covered with blue, green, yellow, 
orange and colourless glass. Blue and colourless glass gave th^ best re¬ 
sults, yellow the worst. Uncovered wounds healed more slowly than those 
covered with coloured glass, which, in their turn, healed more slowly than 
those covered with colouiless glass. 

1239 - Rew Varieties of Sugar Cane Produced at Porto Rico, -t- Cowoill, h. b. (Bspeti- sugar crops 
meat Station of Rio Piedras), in the Revista de AgficuUura de Puerto Rico, Vol. I, No. 3, 

pp. 114-118, Shu Juan, 1918. 

At Java, in the British Antilles, Barbadoes fiftid British Guiana, nc-w 
varieties of sugar are produced each year in order to obtain a cheaper pro¬ 
duct capable of competing with beet sugar. At Porto-Rico it is also ne¬ 
cessary to eliminate the poor and degenerate varieties. Seed is selected 
throughout the island. The Experiment Station of Rfo Piedras collected 
as many local varieties as possible and then crossed them. The hybrids 
were subjected to comparative tests first at the Station itself, then in other 
experimental centres and by growers. This work, though still in pro¬ 
gress, has already given excellent results. 

There are four prominent new varieties —* B-3412, Sealy Seedhng, 

'D-117, B-376. The first gives a large yield, its juice is of average purity 
and sugar content, and it is specially suited to the hills of the southern 
coast of the island. The same may be said of the second. The third is 
better suited than the others to low land, in which it. produces much 
thicker cane. So far the fourth has been tested only at the Rio Piedras Sta¬ 
tion, where it has given excellent results. Other varieties worthy of men¬ 
tion are B-208 for cool, rich soil, in which it surpasses the others in sugar 
content, but is very subject to injury from drought, D-109, B-3405, etc. 

Among the varieties to be ebminated are mentioned * Otahit^ or 
Cafia blanca of the Rfo Piedras district, where it yields little and is subject 
disease (it grows well in the rich fields of the south coast), dpra roja 
or Cavengerie, Yellow Bamboo, Morada, and Pinang. 

‘ The work on disease-resistant sugar cane has not yet given absolutely ; 
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immune varieties. Those which have proved most promising in the com¬ 
parative experiments are: — B-45Q6, B-3412, ^--117, Caledonia Amarilla. 

1240 -TheCultivation of Sugar-Cane in Persia, — Caldwell, j. i,,,i^CommemReports, 
No. 139, p. 858. WaslungtoR, D. C., June 3, 1918. 

It is believed that the cultivation of sugar-cane was formerly more 
important in the Province of Mazanderan than at present, for it appears' 
to have been abandoned on account of the difficulty in extracting the juice. 
Cane is cultivated at present around the edges of cotton fields, but it could 
doubtless be cultivate profitably on a large scale on suitable soil. The 
zone of cultivation is found in the rectangle, formed by the Caspian Sea 
and a parallel line passing Amol, Barfaxuche, and Saii, 

Since the beginning of Ihe war, the price of sugar having greatly ad¬ 
vanced, the cnltivation has again been taken up. It is estimated that the 
1917 harvest totaled about 120 000 Tabriz! batmans (i 560 000 pounds), 
of which Mazanderan consumed about half ; 10 ooc batmans were sent to 
Teheran and 50 000 batmans were transported in coasting ships to Enzeli, 
Chassovar, etc. 

Two kinds of sugar-cane are grown in the Province a) The '*Indi 
I/ale(the seeds of which are planted), which produces a sirup about the 
thickness of molasses of grapes, and b) Sheker Tale ” (of which the shoots 
are planted), yields a moist sugar which can be solidified. 

Sugar-cane is planted in the spring and must be harvested in the au¬ 
tumn before it is cold enough for frost. The fields must be well tilled, and 
much nioisture is necesliary as in dry years good crops are pot obtained. 

When the crop has been cut it is stacked omthe giound ; near by a 
hut is erected for cooking the juice. Four oxen.are needed for crushing 
the cane. The juice is boiled dining the night and about 50 mans (300 
pounds) of dry reeds are used as fuel in one night. The process necessitates 
the presence of at least four persons. When done, the sugar is pouted into 
moulds and removed as soon as it Is cold. The production is about 1600 
pounds per acre. 

Before the war X2 kharvars (8 000 pounds) of moist sugar cost about 
ICO tomans (at normal ratfes of exchange I toman is slightly IcvSS than $1) 
to produce and could be sold for about 120 tomans. Therefore, with such 
small profits, peasants could plant only around the edges of fields or in small 
quantities. At present the cane can be cultivated in large quantities, for 
while the expenses of production amount to about 120 tomans for 12 khar¬ 
vars, that amouht can now be sold for 240 tomans or even more. Moist 
sugar is worth at least twice as much as the sirup from *'Indi E?le 
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1141 -Tellew Sugar Cane {**lfia-vang**), Red Cane («Mia-ly”) and Small Cane 
{«Varieties Grnwn m Indo-China. •— See 1190 of this Review. ^ 

It}* -:f!rfnRi Ci man Temeii Coffee Trade. — to The Board of Trade journal, Vol. c, 
No,iit3» pp, S81-3S2 (38 o-$8jj). Loudon, xgi8. 

Cofiee^is the mam product of Yemen agriculture and in 1909 there was 
a substantial mcirease in the value of this export as compared with tbepre- 

’' [ml**!*!*]. ' 
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vious four years ; but siuce tbe rata shortage tliroughout the Yemen 
highlands in the summer of 1910 there has been a great falling oft in bpth 
quality and quantity, for many growers never emerged from the financial 
straits in which ttiey were then involved. The following figures for 1909 
show the normal movements of exported ccfiee : — 


Markets. 

Tons. 

£. 

French (chiefly Marseilles),. 

1849 

XI2 995 

United States (New York and Boston) .... 

836 

51 000 

Egypt . 

908 

56 225 

Aden (for reexport).. 

372 

22 750 

IVondon .. 

242 

14800 


The various grades of Yemen coffee are named after the district of 
production. Harrazi coffee heads the market for quantity and general 
average of quality. The highest grades are Matari and Anisi, which are noted 
for ihe hardness and regularity of the beans ;if stored too 'ong at Hodeidah 
or elsewhere on the coast, where the air is invaTiabl3?“ damp, the bean of 
both these grades is apt to whiten at the ends, which infallibly denotes 
deterioration to the practiced buyer ; the Anisi bean is pale yellow, and 
very hard ; it stores better than the Matari. The districts of Heimah and 
Reimah may be bracketed for yield and quality ; the bean is somewhat 
irregular. Coffee from Mount Bura heads the lower grades, and is noted 
for the reddish tinge of the bean, which it loses if stored too long in the 
damp atmosphere of Hodeidah. The yield from J. Molhan is considered 
generally inferior to all other grades^ The vague term Sherqi, or eastern, 
covers a large tract of country, and includes various grades ; an average 
quality ranks in the market with the best from J. Reimah, Most of the 
Taizi coffee (S, Yemen) is imported via Aden. It shoirld be noted also that 
the standard quality in the various districts may vary from year to year, 
owing to irregular harvesting, which is traceable to financial pressure on 
growers, or to political disturbances. I/arge tracts of coffee have been 
destroyed in disturbed areas, 

X243 Tea in Indo-Ohina. — Ebbrhakdt, F. , in the Congres d*Agriculture coloniaUf 
Gouvernefuent GirUml de Indochine^ Hanoi Series, Ko. 9, 18 pp. -f i Plate. Hanoi- 
Haiphong, 1918. , - 

The species cultivated throughout Indo-China is the Thea chinensis 
Sims. (T. sinensis Linne), but there are many varieties. This may be 
explained by the variety of soils in which the crop is grown, as well as by 
difference^in latitude and, consequently, weather conditions, whichinflitence 
the development of the species (between 8® and 25® northern latitude.) 

describes five varietis of Thea chinensis, — Bohea^ viridis, pu- 
bescens, canionensis and assamica. The author (temporary Chief of the 
nomic Service of the General Government of Indo-China) believes there are, 
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otters, but this can only be decided by a clcse botanical study of cultivated 
and ^wild plants from the five parts of the Union. Samples should be col¬ 
lected all over Indo-China for this investigation, the result of which the au¬ 
thor hopes to present to the Tea Congress to be held in Java in 19.19. 

Native Cui^mvAtiON. — The districts of Indo-China in which tea is 
most grown are, in order of importance. Tonkin, Annam and Cochin-China. 
Methods are very rudimentary everywhere. The greatest mistake the na¬ 
tives make is to plant tea in low land though the species prefers mountain 
districts. The slopes and table-lands of the Annam Chain, from north 
to south of the peninsula where the species grows wild, is admirably suited 
to this crop which would make all this mountain district more healthy. 

Th3 native's methods are the same everywhere. As he has not yet 
been persuadtid to start nurseries he sows in the field, putting two or three 
seeds together in holes 23 to 32 inches apart. When germination is over 
only the strongest of the three plants is left, the other two being uprooted. 
Practically no care is given the plants, only weeding is practised and the 
great hardiness of the plant makes this sufficient. Neither pruning, nor 
topping are carried out. Picking begins, as a rule, when the plant is three 
years old, and is generally so rough that the plant is entirely stripped of 
its leaves ; this occurs several times a year. 

The prices of the dried leaves vary so considerably that they cannot be 
attributed only to differences in the subsoil and must be due to different 
species or varieties. 

European ctteomvation. — Crops are so far only grown by Europeans 
to a small extent. There are barely 500 000 to 600 000 tea bushes in the 
European plantations of Tonkin and 200 000 in th^se of Annam. Every 
thing remains to be done and the Agricultural Services should appoint 
specialists capable of directing the development of European cultivation. 
^ The native has not attempted to improve the cultivation oftea because, 

apart from the rich class who obtain their tea from China, the Annamite 
wishes to obtain qualities which to us are defects ; he wants a very strong 
drink, his palate being burnt by lime and betel, and one which will enable 
him to shake off fatigue. Tannin, thein,a glncoside, an essential oil, and 
an albuminoid ^combined with the tannin), give the tea properties which 
are attenuated by industrial pieparation and increase with the age of the 
leaf. The native picks the full-grown leaf and drinks an extract of green 
or simply dried tea. 

pREPARAinoN, — There is only one establishmen t in Tonkin and two in 
Annam for preparing the leaves for export ro France. The tea preparation 
industry has, therefore^ yetto becreatedin Indo-China. This, however, can 
only be done when tea growing is definitely established on a rational basis 
and it has been possible to show the quality of Indo Chinese teas. 

Wmu — Apart from the formation of plantations attention ^ould 

be^ven to the improvement of the wild species, abundant in the mouhtoin 
chain which crosses the peninsula, with a view to the production of thein. 

^ The author reported for the first time in 1907 th^ existence of wild tea 
* pants in the Tamdav Range, TonktU'. He has since found this plant in 
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different parts of Upper Tonkin and in tke whole Annanx Chain (Xorth and 
Central Annam). According to recent information the tea drunk b5 the 
natives of Taos is obtained exclusively from wild plants, with the exception 
of the tea from China consumed b} the rich classes* There appear to be 
two species of these plants :— i) the Mieng-luang ", very common in the 
basins of the Nam-sang and Nam-bon (Muong of Vientiane), in the Tasseng 
of Natho (Vango-vieng), as well as in the Tourakhom district; it is a forest 
variety but has become acclimatise* well on the banks of the Honei* 2) the 
" Mieng-noi "or" Mieng-kay ", lesscommon, and found almost exclusively 
in high districts and forests; it grows largely in the Muong of Vang-ideng 
and of Borikhane, but little in the Muong of Vientiane. 

Tea TKADE. —The details of the Indo-Chinese tea imports and exports 
are given in table form. Annam is by far the largest exporter. In 1916 Indo - 
China exported 918 metric tons of tea, of which 888 went to France ; 811 
tons of this quantity were exported by Annam alone. In 1911 the exports 
were '539 metric tons {487 tons for Annam), of which 564 tons were sent to 
France. Indo-China imports tea from China (especially from Hong-Kong) 
and India. In 1915 the imports amounted to 970 metric tons, in 1916 to 
9 ^ 3 - 

Analyses ofaifferent varieties of tea prepared by the native and by the 
French methods are given. The analyses were made h\ M. Axjpxay, Di¬ 
rector of the Agricultural Uaboratorj of the Institute of Hygiene and Bac¬ 
teriology at Tonkin. The teas analysed were :— 

1) Teas prepared by native methods :— tea from Tr&u-ninh, mcc tea 
of ISC, 2nd, andsrdqualivy, Ch6-Uu,Tayet-lu, Man-thang, VSn-tiSn, Che- 
tuoi, ChS-tuyet, Ch&-ta;, Ch6-bang, Bac-quang, ChMuj ^t Ha-giang, Tu3St- 
thai, Ch^-thai. 

2) Tea prepared by French methods: — Chaffanjon tea. 

The analyses show Tonkinteas to be poorer in tanmn and alkaloid than 
those of Annam, which are the richest in the wo rid in thein. They could, there¬ 
fore, be grown advantageously (especially the wild species) for extracting 
this alkaloid. The analyses also show TonMn teas to resemble Chinese 
teas in their tannin and alkaloid content. They, however, differ ^reatly 
in composition, so that they should not be prepared by the methods adopted 
in T ndia and China. Great attention should be given to the chemical reac¬ 
tions so as to find the critical point which determines their quality, 
especially with respect to the fermentation. 

It must not be forgotten that the commercial preparation of Indo-Chi¬ 
nese teas is« closely connected with the existence of rationally conducted 
plantations. Great progress has already been made in this direction. The 
natives supplying European firms have been persuaded to bring young 
leaves which resemble much more those treated in Ceylon and China, 
instead of old ones. 

The quality of Indo-Chinese teas has been tested by experts sevarai 
times. M, C. A, Guignon and M, DtjANNSX have shown certain commercial 
varieties of Annam tea* to be excellent. It would be easy to aioma^ 
rise the tea artificially as is done by the Chinese as all the floral species they 
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use for this purpose are found in the colou> {Jasminum Samhac, Oleafm-^ 
gransi Aglaia odorata, lotvs pollen, etc.). 

All efforts should be directed to the rational and commercial produc¬ 
tion of Indo-Chinese tea. Such an enterprise should capture rapidly the 
French market, which hardly exceeds 1500 metric tons, and compete 
easily with the Ceylon and China teas at present used:— 

1) by supplying a superior quality, forthe excessive tannin content 
of Ceylon tea absolutely ruins the intestinal mucosa and its astringency 
injures its flavour; 

2) by pioducing qualities equal to the best Chinese teas, with the 
advantage of freedom from duties and less hea^^y freightage. 

1244 - Vanilla as a New Product of Porto Rico. — McClelland, T. B. (Assistant Horti¬ 
culturist, Mayagiiez Agricultural Station), in the Revista de AgncuUura de Puerto RicOf 

Vol. I, Nos. 1-3, pp. 45-48. San Juan, April-May, 1918. 

Although vanilla is exported in large quantities from Guadeloupe and 
Saint Domingo, islands near Porto Rico, it is hardly grown at all at Potto 
Ricoitself. Nevertheless the existence in several localities (Ba>am6n, Do¬ 
rado, lyares, Maricao, Mayagflez, San Germdn, Gudnica, and Guayanilla) 
of wild vanilla probably belonging to species of no economic value, shows 
that vanilla should do very well in this country. The author made cultural 
experiments with vanilla at the Mayagiiez Agricultural Station and obtained 
good results. The pods were judged excellent in appearance, scent and 
flavour and sold at $ 5 per pound. 

1245 - Saffron from Kosani, Greece.— Valdign^, in the Journal de PharmacU et de 

Cfeiww, Series 7, Vol. XVIII, pp. 183-184. Paris, September 16,1918. 

Saffron grows wild in Asia Minor, Persia, and in Greece where it is 
cultivated most in the Kosani region, to the S. S. W. of Macedonia, on a 
vast plain, 2330 ft, high, and where the thermometer does not go below 5^C. 
'The species, Crocus sativus, the same as that grown in France and Spain 
(i) ,is characterised by having deeply dentate stigmas ; the plant barely 
reaches 8 in. in height and is propagated by bulbs ; once planted it lasts 
7 or 8 years. The flower only lasts one or two days; as soon as it appears 
the styles and stigmas are gathered by children and spread on carpets with 
a long pile where they lose % of their weight. The reddish-yellow, more or 
less dark coloured stigmas are separated from the bright orange yellow 
styles; 100 lb. of crude saffron yields 60 lb» of red saffron and 40 lb. of 
yellow saffron; the latter, of no commercial value, serves for domestic 
purposes. 

The red Kosani saffron is similar to the French Gatinais saffron; it 
has ^ strong pleasant smell and gives a fine dark-red powder; owing to its 
fineness it is very light. The price varies according to the supply and the 
quality; before the war it cost about 36s. a lb., the most esteemed being 
tJiiat with a light red brown colour. It is mostly sent to France where it 
is sold as Gatinais saffron. 

(x) M Italy also, in tbe province of Aquila, wbieb gives a good-quality pxocltict* 

iEl) ' • ' ^ /' 
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1246 - Govap Tobacco and Hoemdn Tobacco, tlie Two Best Indo-Chinese Tobaccos 
for Native Consumption. ~ See No. 1190 of this Review. 

1247 “ Introduction of Cinchona into Madagascar.— i^egendre, j. in the BuIUHh du 
Museum nationald'Histom naturellc^ Year iQtO, No. 7. Paris. 

The Colonisation Seivice planted cinchonas from seed from the Dutch 
Indies. Ceitaiii high districts of Madagascar app^aa suitable to cinci^ona 
growing which, if successful, might prove a source of income for the colonv^ 

1248 - Some Useful Plants of Chili (i). — Costes, in the Bulletin de la Societe natiomle v.\rious crop? 
d" Acclimation, Year I^XV, No. 4, pp. 112-115. Paris, April, 1918. 

A list is given of the following useful plants of Chili:— 

" Algarrobo {Prosopis Siliqmsinm Gay = P. jidiflota D. C.). — 

A tree about 20to 25 ft. high, growing from Coquimbo to the Cachapoal 
river. The pods are much liked b\ animals. The wood is a violet-brown, 
very hard and used by wheelwrights; it gives very good charcoal. The 
seed is much appreciated medicinally for cardiac troubles on account of the 
tannin it contains. 

“ Molle ” [Lithraea molk Ga^ = Schinus MifoUus Engl.). “ A bushy 
tree about 16 ft. high. Before the vine was introduced a fermented drink 
chicha de molle ”, was made from its fruit: Thj white resin, obtained 
by making incisions in the trunk, is much used lor curing leucoma and for 
making poultices for blows, sprains, and musculai rheumatism. The bark 
extract is used for nervous diseases. Wood used by wheelwrights. 

“ Gua^acan” [Porliena hy^rometrica Pav. » P, hygrometm R. and 
Pav) — A bush grovgng in sandy soil or alluvion. The light }ellow, 
very hard wood is used lor making small articles (combs, spoons, knife 
handles, bearings, etc.). The wood contains much resin which is used 
as an emmenagogue, stimulant, diaphoretic, and balsamic. It is recom¬ 
mended for herpetic troubles, chronic rhumatism, chest troubles, and as 
a cure for blows, bruises, and syphihvic troubles. 

''Alcaparra” (Cassia vernmsa Clos = C. kmgaia Willd.). — A 
bush common in the central provinces. The wood is very hard, resistant, 
and almost immune to the efiects of damp and, therefore, used, as props 
for vines. Th^ bark and fruit are used as astringents. The leaves are 
purgative and the extract made from them is used to cleanse the head ' 
and free it from parasites, 

“ I/itie--Anevergreen bush from ibto 20 ft. high. In the rocky 
mountains or those with loamy soil it is stunted and the stemgrc ws parallel 
with the soil. The wood is us/d by wheelwrights, is very hard, and makes 
excellent charcoal. The** litre” is recognised as dangeroi.s as in some 
people the shade, smoke, wet leaves and sap cause swellings which become 
pustules. Dr. A. MtrRmhO believes the extract could be used like thapsia to 
resolve eruptions; resin and volatile oil. ^ ' 


(i) See R., May, 191(5, , No. 498. {Ed). 
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1249 - The Poliination 0! Fruit in Relation to Commercial Fruit Growing (i). — 
Hooper, C. H., m The British Bee Jourml, Vol, XI,VI, No. 1463, pp. 13-14 ; No. 1465, 
pp.28-29 ; No. 1^67, p. 45 ; No. 1470, p. 73 ; No. 1471, pp. 79-80 ; No. 1473, pp. 97-98. 
IiOndoii, 1918. 

The author gives the results* of his investigations and experiments on 
the pollination of fruit trees, including apples, pears, plums, and cherries. 
Tigts of the fertile, and sell-sierile varieties or each ol these fruits are given, 
as well as lists of the difierent varieties which should be planted together. 
Most of the cross-pollination, specially*in the case of apples, is done by in¬ 
sects, particularly hive and bumblebees. 

Apples. — Fertile : — Irish Peach, Golden Spi^e, Stirling Castle, White 
Transparent (occasionally) ;Tcrd Derby, Tower of Glamis, Duchess of Olden- 
burgh, Egremont Russet, Devonshire Quarrendon, vSummer Golden Pip¬ 
pin, Christinas Pearmain, Dominc, Wasliington, Ben’s Red, Red Reinette, 
Dord Grosvenot, Early Viccoria,Ecklinville,Allington, King of the Pippins, 
Peasgood’s Nonsuch, Pott’s Seedling, Gladstone, Newton Wonder. 

. Self-sterile :—Astrachan, Ribston Pippin, Eord Sufiield, Hoary Morning, 
Warner’s King, Nonpareil, Striped. Beefing, Sturmer Pippin, Fearn’s Pippin, 

, Belle de Eoatoise, Duchess’s Favourite, Bismarck, Cox's Orange, Beauty of 
Bath, Hambling’s Seedling, King of Tompkin’s, Beauty of Kent, Cellini, 
Worcester Pearmain, Seaton House, The Queen, Rival, Alfriston, Eady 
Sudeley, Eoddington, Blenheim Orange, Waltham Abbey, Prince Albert, 
Grenadier, Hollandbury, Eady Henneker, Cox’s Pomona, Golden Noble, 
Annie Elizabeth, William’s Favourite, M^e de Menage, Sandringham, 
Graham’s Royal Jubilee. 

Vmeties to plant together : — Bismark with, Barnack’s Beauty and 
Eord Derby; Warner sKing and Cox’s Orange; Cox’s Orange Pippin with 
Worcester Pearmain, Duchess’s Favour.te, King of the Pippins and James 
Grieve; Beaucy of Bath with Allington Pippin, Eane’s Prince Albert, and * 
Gladstone (but Gladstone does not crop well with Beauty of Bath); 
Bramley’s Seedling with almost any variety, especially Cox’s Orange, 
Eane’s Prince Albert, Newton Wonder, and Grenadier; Eady Sudeley 
with Gladstone; James Grieve with Cox’s Orange, Stirling Castle, King 
of the Pippins, and Blenheim OrangeGladstone with Cox’s Orange and 
Worcester Pearmain; Peasgood’s Nonsuch with Wellington; Grenadier 
with Eane’s Prince Albeit and Early Victoria; Eord Derby, to some extent 
self-fertile, but improved by cross pollination, crops well with Graham’s 
Royal Jubilee or Beauty of Bach; Eane’s Prince iUbert with Eord Derby, 
Stirling Castle, Grenadier, Beauty of Bath, Cox’s Pomona, Bramley's 
Seedling and Allington Pippin; Annie Elizabeth with Warner’s King; . 
Newton Wonder with Prince Albert and Eord Derby; Worcester Pear¬ 
main with Janaes Grieve; St. Edmund’s Pippin with Ribston; Allington 
with Worcester Pearmain; Cox’s Orange with Sturmer Pippin and lyord 
Grosvenor. 


(2) See alsoB.,Jan.,, 191a, No. 83; 12 ., Pebr., 1924, No. 233; i 2 . Jan.,* 1916, No. 61; 

J2., June, 293^7, Ho, 554 ; i?.? 1918,^'No. 649-,{E^.) , 

imUl , 
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P:^ARS. — Slightly selj-feriile: — (In Hngliind) Coniereiice, Durondeau, 
Duchesse d’Angotilemt, Colmar d’Ete, Hroon’s Inconiparablv', Marguerite 
Marillat; (ir America) Duchesse d’Aiigoidenie, Bcurie^Bosc, Bcurr^ Biel, 
Doyenne d'Alen^on, Fieniisli Beauty, White Doytiiiie. 

Self-sterile : — Bmrre ci'Anmniis, Bein'ie Supeifm, Cutiilac, Emile 
d*Heyst, Jargonn die, Josephine de Malincs, Eoinse Bonne of Jersey, Beurre 
Alexandre Eneas ; Clapp's Eavonnte, WiUiams' Bon Clmetien, dli\^ier de 
Serres, Bellissime d’Hiver, Pitmaston Duchsss, General Todleben, Winkr 
Crisanne, Marie’ Eouise, Dr. Jules Gu^ot, Beurie Diel, Citron d:-s Cannts, 
Uvedaie's St. Germain, St. Enke, Souvenir dn Congies. 

Varieties to plant together: — Dr. Jules Guyot with Doyenne du Cornice 
and Williams* Bor Chretien; Williams* Bon Chretien wit h Ee Eectier, Winter 
Crisanne and Fertility in Englana, with Beurred* Anjou and White Dej tnne 
in U. S. A., with Bailey *s Bergamot in Victoria, Australia; Pitmaston Duchess 
with Catillac, William's Bon Chretien, and Eouise- Bonne of Jersey; Doyenne 
du Cornice crops fairl5?' well with Pitmaston Duchess, Conlereiice and Fer¬ 
tility and well with Phnile d’Hey st, Souvenir du Cgiigres andGlou Metre an; 
Clapp's Favourite with Josephine de Malines; it also fruits well among a 
mixture of pears. 

PnxJMS. — Seilf-fertile: — Victoria and Czar fruit nearly as well self- 
pollinated as cross-pollinated ; Dennis ton's Superb, Monarch (but should 
not be planted alone). Early Favourite, Reine Claude Vioktte, Myrobella, 
Giant Prune, Early transparent, Reine Claude de Bava3% Prince Engle- 
bert, Early Favourite, Gisborne, OuUin*s Golden Gage, Golden Transparent, 
Pershore, Magnum Boni^ni (red and white), Kentish Bush, Warwickshire 
Droopers, Damsons. 

jtfearly self-sterile. — Rivers* Early Prolific, Mallard, Stint, 

Self-sterile : — HivSton Gage, Early Orleans, Sultan, Kirke's Blue, Coe*s 
Golden Drop, Coe*s Violet, Washington, Eate Transparent, Ichwcrth Ini- 
peratrice. Early Greengage, Old Greengage, Reine Claude cVAlthani,Wye dale. 
Grand Duke, Jefferson, Pond*s Seedling, Curlew, Prune d'Ageai, Bryanstone. 

Varieties to plant together : — Coe*s Golden Drop with Pond's Seedling, 
Early Rivers, Reine Claude Violette, Rivers* Early Prolific, Prune d'Agen, 
Monarch, Wyedale, Denniston's Superb, Early Mirabella and Reine Claude 
d'Aitan, does best near seveial varieties of plums ; Early Greengage and 
Old Greengage do not inter-pollinate but set well with pollen of Victoria and 
Pond*s Seedling ; Wyedale with Rivers* Early Greengage and Coe's Golden 
Drop; July Greengage with Old Greengage and Rivets* Early Prolific; Green¬ 
gage with Egg plums. Early Orleans, Monarch, Pond's Seedling, Kentish 
Bush, Victoria, Czar, Rivers* Early ProUfic; Rivers* Early Prolific with 
Egg plums. Early Orleans, Czar, Monarch, Prince of Wales, Pond's Seedling; 
Belle dS Eouvatn with Prince of Wales, Duka, Victoria, Czar, Egg and Early 
Rivers; Pond's Seedling with Pershox p^tims and damsons; Washington with 
* Pond's Seedling, Early Transparent with Eate Transparent oxiAvice mrsa ; 
Reine Claude d'Altan with Coe's Violet, Coe's Golden Drop and Jefferson,; 
Monarch with Rivers'Eaily Prolific. , i,/ 

1 „ 
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Cherries. — Sdf-jertile:— Motello, Kentish Wye Morello and Kate 
Duke. 

Black Heart, Elton, White Heart, Kentish Early Rivers, 
Burg d'Auna>, Black Tartarian, Bigarreau Napoleon, Bigarreait Erogmore, 
Early Giugne d'Annonay, May Duke. - 

Varieties to plant together: — Elton with Early Erogmore; Black Heart 
with Morello ; Early Rivers Black with Baumann's May ,Goo dens ton Black, 
Turk, Elton, Knight’s Black, Governor Wood, Coronne, Florence, Black 
Heart, Waterloo, Black Eagle, Amber Bigarreau, Old Kentish Black *and 
Circassian; Elton Heart with Early Rivers, Montreuse de Mezel and Frog- 
more ; Black Tartarian or Turk with Black Eagle, Napoleon, Elton, Amber 
Bigarreau, Knight’s Early Black andEaily Rivers; Kentish or Amber 
Bigarreau with Black Turk, Elton, Frogmore, Waterloo, and 

Govknor Wood; Waterloo Black with Circassian and Amber Bigarreau; 
Napoleon with May Dukei Webb’s Black, Governor Wood, Waterloo, 
Amber Bigarreau, Moreho and Frogmore, in California it does wed with 
Black Tartarian, Black Bigarreau and Bing, and in Oregon with Deacon 
and Lambert; Governor Wood with Elton and Napoleon; Old Kentish 
Black may be self-fertile but fruitsi well with Elton, Early Riveis, and 
Turk; Black Eagle with Turk; Knight’s Early Black with Black Eagle; 
Circassian with Old Kentish Black and Early Rivers; Florence with 
Napohon and Early Rivers; Roundel with Amber Bigarreau. * 

GoOSBERRIES, CIJRRANIS, RASPBERRIES, LOGANBERRIES, AND STRAW¬ 
BERRIES. In England all these set and mature fruit perfectly with pollen 
of the same plant or vaiiety, though some of the^strawberries grown in 
Canada and the United States need to be interplanted with another variety 
for cross pollination. Insects are absolutely necessary to pollinate goose¬ 
berries and white, red, and black currants. Raspberries and loganberries 
giveciil>imperfectfrnitifnotpollinatedbyinsects,andstrawberries,though 
chiefly pollinated by the movement of the air, doubtless benefit by insect 
pollination. 

nm oRowisG Bearers at the National School of Agriculture of Montpellier (Htoult? 

France). — Ravaz, L.,in Progrk agricoh et vUicokj Year XXXV, No. 12, pp. 265- 

272. 2 i)ntpelli€r» March 34,1918. 

In the School experiment field, in order to estimate with exactitude the 
value of each direct bearer, side by side with the new ones were placed old 
ones, such as Delaware, Othello, Autrichon, Canada, Secretary, Jacquez, 
Noah, Kvira, Yotk-Madeira, Clinton, Herbemont, Telegraph. 

Ow BhrURiDS. — Delawm, — This plant showed little resistance to 
mildew. Its foliage is very similar to that of F. aestivalis^ from which it 
descends. The fruit is very ripe with a very pleasant flavour and would 
make excell^t liquor. Unfortunately the smallness of the bunches ex- 
duto a high yield, neverthdess its cultivation might be attempted in 
districts liqueurs are produced. It mus the grafted as it is almost 
coihptetdy unresistant to phylloxera. 

-^ Dbes less well than in the centre of Ftance, Its resistance 
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to mildew is unsatisfactory but sufficient for the usual treatments to pre¬ 
lect it. 

Secretary, ~ No resistance to mildew. 

Jacquez, — This was, as usual, mticli aiSected by mildew. Grafted 
on Rupestris it is exceedingly weak, but stronger ungrafted. It does not 
combine 'well with otber stock, especially F. rupestris (sufiers from thyll- 
osis). As it is fairly resistant to phylloxera it must be planted ungrafted 
if the soil is of sufficiently good quality. Some of its varieties are better 
grafted;— Jacquez-Marignan (always very fine on Rupestris) and Jacquez- 
Dauty. 

Noah. — Not immune to mildew, but sufficiently so and, in practice, 
may be grown without treatment; oiily in wet springs is it advisable to 
spray the bunches. Ungrafted it is rather weak at the School as it is 
subject to chlorosis and the soil is very calcareous. 

Clinton (Plant Pouzain or Plant des Cannes). — Resistance to amldew 
equal to that of Noah and may also do vdthout treatment. It is less fine 
ungrafted than grafted and suffers especially from phylloxera. 

Elvira. — Same remarks. 

Herbemont. — More resistant to mildew than Jacquez and is easily 
protected by a few sprayings. Grafted on Rupestris it dies (effect of thyl- 
losis). Ungrafted it suffers much from chlorosis. Is particularly affected by 
lime, but in clays or sandy loams containing little or no lime it grows won¬ 
derfully and'resists phylloxera for a fairly long time. Wine excellent. 

Ne^v hybrids. — 71-61C. — Brother of yi-io and fairly resistant to 
mildew and, to a certain extent, to phylloxera •; it might be grown in soils 
little subject to phylloxera, or cool and deep. It is less fine grafted on Ru¬ 
pestris than ungrafted (thyllosis). 

71-06 C. — Very high resistance to mildew, superior eyen to that of 
Noah. 

71-20 — One of the best of the Bayard direct bearers. Its foliage is 
very healthy, so is its fruit except in cases of very violent and very early 
attacks of mildew. It gives a large yield, ripening at the same time as Ca- 
rignan and Mourv^re and is, therefore, suited to the western districts of 
France in the soils previously occupied by Mouivedre, Wine without any 
special taste or smell, very good to drink alone and for making good brmdy. 
For this purpose it could be of value in Aimagnac and Charentes, It can 
be grown ungrafted in soils little subject to phylloxera and containing 
little lime, or cool and deep. Does well 6 n Rupestris. 

I SeibeL — High resistance to naildew. Very fertile though not very 
regular. Is not resistant to phylloxera but does well on Rupestris. It needs 
at least one early treatment and one at flowering time. The wine has a 
slight flavour of Bincecumii, 

29 S. — Has too strong a musty, tafte; hears very well. ^ ^ 

. 1020 S. — Does not appear to deserve all the good said of it; suffers 

ftom mildew, phylloxera and grafting, 

126 s. — Early; does very well when gr^ed, but insufficiently 
resistant to phylloxera and must be treated several times with sulphate. 

* [tm} 
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142 E, M, — A hybrid, 34 Vinifera and Eipatia, obtained at the 
School. Its yield is small, but it is remarkably resistant to mildew. 

4401. Coudcrc. —• Alwa3"s proves resistant to disease but its yield is 
iin^'i^'uiar. It may be growu ungrafted in cool or deep soils little Subject to 
phylloxera. Grafted on Rupestris it is very vigorous, even too much so, and 
would probably be better grafted on Riparia. 

Jotiffrv^au, — Is only an Auxerrois-Rupestris = Pardes* 

28-112 Coiiiiero, — Produces little and is affected by sulphur or scorch¬ 
ing ; does not do well grafted ; very.resistant to mildew. 

580 June, — Very resistant to mildew and almost sufficiently so to 
phylloxera in soils little subject to the disease. Bears well in favourable 
weather, sometimes non-sets. Does not require treatment. 

132-11 Conierc, — Alwa5^s fairly immune to mildew. This is one of 
the few hybrids which do not require sulphate spraying except under ex¬ 
tremely unfavourable conditions. Does well ungrafted. 

60 S. — Fine bunches; suffieiently resistant to mildew and phyl¬ 
loxera. 

138 S. Always covered with grapes which often weaken it consider¬ 
ably and ripen irregularly. 

1025 S. — Valuable ; fairly resistant to mildew and phylloxera. Bears 
well. Wine of good quality, 

2007 S. — Appearance and almost the yield of Axamon. A j&ne neu¬ 
tral wine; no special..fevqur or smell. Hardly resists an5dbing and does 
not ripen its wood in. France. 

; g S. — Very resistant to mildew but not very vigorous, 

; 36S. — Very resistant to mildew and perhaps to phylloxera as well 
with an almost satisfactory yield. The wine is strongly coloured and, un¬ 
fortunately, has a Rupestris flavour. 

8S0 S. A white hybrid very valuable on account of its high resistance 
to mildew but which does not appear to resist phylloxera. The clusters 
strongly resemble those of the French vine. Fruit of no special flavour or 
smell and even pleasant, subject grey rot as soon as ripe, which is both 
a defect and an advantage. A plant which should be kept in sight. Does 
very well grafted. 

1000 Seibd, ~ Very resistant to mildew and perhaps sufficiently so to 
phyhoxera in soils which are little subject to phylloxera or in vegetable 
mould. Ripens earlj^ with a production satisfactory for central France* 
Wine ol a gr^od colour, not tuo thick and may be drunk unadulterated. 
Wmdd probably prove of value in the Rlidne and Sa6ne-et-Loire. It is 
to anthracnosis, bul may be protected by washing wdth iron sul¬ 
phate. 

6^39 Caskl and 129-4 MMigue, Their merits have yet to be con¬ 
firmed. 

^ A heavy bearer. It is little subject to mildew though 

it is Ww to tt once or twice with^sulpbate. Does not resist phyl- 
ift fei weak and should be grafted on strong stock* well culti- 
a# fertility has a tendency to decrease. TJi^Kre 
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sometimes spots of scorching on the leaves, especially when grafted, but 
they are of no importance. Large fruit with ratlier a marked but agree¬ 
able flavour which recctirs in the wine. . . 

22 Baco. — Maurice Baco. — A heavy bearer, 3 or 4 clusters per branch. 
Foliage similar to tliat of V. Labruna, not immune to mildew though resist¬ 
ant to a certain ex:tent. Grapes resembling those id File, a little acid, 
but neutral. Wine neutral, quite like that of Vinifera. >Sh<jUJd mafc<* good 
brandy. Does very well on a vigorous stock. 

Oiseau-Bleu = 503 Couderc, — Very resistant to mildew and even to 
phylloxera in certain soils. Yield rather small but -salisfactor3^ where the 
vine is grown as an accessory. It is spreading largely on the slopes of the 
Ardeche because of its erect bearing and other characters It is a vine for 
the farmer or metayer. 

24-23 Baco, — Very resistant to mildew but yields very little. 

The substitution of direct bearers for French vines is justified neither 
by the abundance nor the quality of the produce as the ordinary vaiieties 
can give more abundant and better produce than the hybiids. Nor is 
it always justified a satisfactory resistance to phylloxera to assure suf¬ 
ficiently long duration. Only a few of the hybrids can be grown ungraft¬ 
ed in all soils if there is not too much lime. 

In a rainy climate or cool soil, little subject to phylloxera, and in 
sandy and sandy-loam soils, in deep and rich land which allows the plant 
to heal rapidly wounds caused by insects, many of these new vines can be 
grown ungrafted. The lands of the South West, Where the French vine 
held for a long time, or is still holding, without treatment, are the most fa¬ 
vourable for diiect bearers with good, or even medium, resistan:e to pl0- 
loxera. In a warm and dry climate direct bearers, barring the exceptions 
already mentioned, should be grafted on strong, vigorous stock, Rupestxis, 
1202, 93-5? 3309, 3366, etc. .Only hybrids with exuberant vegetation or 
a tendency to non-set should be placed on Eiparia or similar plants. 

The use of these vines is justified by their resistance to disease, espe¬ 
cially mildew. The characters of each of the|n from this point of view is 
now known. They should, therefore, be.grown 

1) in rainy districts, where diseases are severe ; 'east, centre, north, 
west, south-west, and mountainous disriicts ; 

• 2) everywhere where the vine is cultivated as an accessory and can 
not be given the requisite care ; 

3) not even the be.*nt of them arc suited to Ihe production of the bc'st 
wines, but in laige vineyards a small place might be set apart for them for 
iht production of wine for the woikcis. 

In less hot and dry climates their use, for the moment at least, is very 
restricted, but they might be used cither grafted or ungrafted, According 
to the soil, wherever mildew is particularly difficult to control fre¬ 

quently flooded or holding, rain for a long time in hollows round the ro^ts 
of plants, spongy lands impracticable for along time after rain, where treat¬ 
ment is nearly always badly carried out and where mildew usually occurs 
every year. 
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4) all vines might be re>grafted using direct bearers as scions, not to 
avoid subsequent treatments, which would be useless, but to assure the tak¬ 
ing of the stock in the ground. These, like French vines, are frequently 
destroyed by mildew in unfavourable years; it is clear that hybrid grafts 
would resist much better. * 

There are other, more recent, hybrids, ol greater promise than those 
studied. M. Coudbrc especially has some of which of which great hopes 
are entertained. The same may be said of some of those of M. Bertiei,:^- 
SeyVE, etc. 

1251 - The Effect of Pruning on Grafted Vines (i).— i^brun, e., ia Le Pro^ris agHmu 
eMicoU^Ytox XXXV, No. 29, pp. 61-65. Montpellier, July 21,1918. 

The author (Director of the. Agricultural Service of the Marne Depart¬ 
ment) gives the results and conclusions he obtained from a series of investi¬ 
gations in the experimental vineyard of the departmental laboratory of 
Chdlons-stir-Marne, France, where care of the vines has been irregular since 
the beginning of the war. 

The experimental plot, along a wall on a hillside, is exposed to the south 
and contains 38 to 45 % of lime very apt to cause chlorosis. The vines are 
Vert dore and Chardonnay giafted on 1202 and 41B (Vert dore on X202 is 
distinctly inadvisable). The method of pnining has a marked influence on 
the longevity of the vine and preference should be given to that in which 
. the stock develops most. This eftect is clear if it be admitted that the 
reserves accuiaulate- in the old wood in larger quantities when it is of 
greater volume. Unfavourable years distinguished by serious attacks of 
mildew, lack of fertiliser and attention may follow each other with no 
A^lt other than' a more or less marked decrease in vegetation, This^ 
however, is not th; case when the stock is reduced, as in the Guyot pruning 
method, as it is much more sensitive and may disappear if neglected tor 
one or two years. The question arises whether large trellis-work does not 
contribute efficiently to the resistance of the plants to phylloxera and does 
not suffice to explain theii relative immunity. 

50 SBSTRY 1252 -Hie Baik of Scotch Pine and Sprace. — WRBXMsm, J. E, in SUgsvardsfoteningen 
Tidshn% Year XV, No* i, pp. 22-60 +14 Pigs. Stockholm, 1917 

This paper gives the results of a thorough study of the thickness of the 
bark of S^tch pine and of spruce made in forests in central Sweden, 

The following conclusions were drawn from the many numerical 
data coEected: — i) the thickness of the bark of Scotch pine at 
keaSt heig^it is in constant gatio with the diameter of the trunk, 
whatever the age of the plant; in the spruce, on the other hand, the ratio 
of the bark to tiie diameter decreases when the diameter is larger ; 2) the 
baifc of the ^mce decrees appreciably in thickness during drying; 
for esisttnple^ the bark of a forty year old spruce with a diameter of 
cut at breast height, dried at the tem{|)erature of an enclosed space, 
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decreased in tHckness in 48 "hours, passing from 4.4 mm. to 2.7 mm.; tlie 
decrease in the whole diameter, including the bark, was, in the same length 
of time, from 22.70 cm. to 22.55 f^c>m its commercial importance 

this fact calls for further investigation ; 3) in the spiuce, the bark is usually 
thicker at the base than at breast height; it decreases in thickness up to 
20 or 30 % of the height of the tree, and again thickens towards the top. 
None of these differences are very marked, and are such that, in practice, 
the percentage of bark at breast height may be applied to the whole trunk. 

The author recommends that, when standing wood is sold, the measure¬ 
ment be taken under rather than outside the bark, and that the thickness 
of the bark should be determined for each station. He also proposes a 
formula to calculate its percentage of the cubic mass. 


I,IVE STOCK AND BREEDING. 

1253 - Stock-poisoning Plants of the Range, in the U. S. A.— marsh, c d , in the u, s. hygiene 
Department of A^nculUire, BulUttn No 575, pp. 1-24-1-30 Plates. Washington, July 
23, 1918. 

Very heavy losses in live stock are caused by poisonous plants. The 
exact extent of these losses is not known, but, in some States^it is estimated 
to be as much as 3 to 5 %, and in others is still higher. In Colorado such 
losses amount to a million dollars annually, while the annual loss of sheep 
in Wyoming is placed at 14.6 %. As the animals which die are mostly 
adult ones, ready or nearly ready for market, the lo^s is all the mote severe. 

For some years past the U. S. Department of Agriculture has been making 
esqperiments with poisonous plants. Such expeiiments are especially dif¬ 
ficult because many of the plants toxic io animals only cause illness when 
eaten in considerable quantities. The aim of the bulletin under review 
is to give a short description of the more important plants poisonous to stock, 
so that they may be easily recognised by non-technical people. The effects 
produced by the plant are also described as well as the time when losses 
usually occur together with the means of avoiding them. Special atten¬ 
tion is drawn to the fact that most poisonous plants, with the ex¬ 
ception of the loco (i) group, are distasteful to stock, who only eat ttem 
when there is a lack of other food. Poisoning frequently pccurs when 
sheep are kept too long on the same bedding ground; duiing the first few 
days they eat all the available plants along the road they pass going back¬ 
wards and forwards on each day, with the result that they are almost sure 
to consume poisonous plant'? later on. As far as possible sheep should be 
left to graze under natural conditions, that is to say, they should be able 
to go freely and slowly, separated from each other, and not allowed to graze 
over smd over upon the same ground. 

The plants discussed in the bulletin include: — 


{%) tae word loco ” is from tke Spaaisli and means mad. 
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The eoco plants (i), the most destructive of all poisonous plarts. 
The group includes white locu, or rattle weed {Oxytropis Lamh^rtii) ; pur¬ 
ple loco, woolh^ loco, or Texas loco (Astragalus*molUssimus); Asfragalm 
Mphyms. Larkspurs (2): — ciiculUtum, D.Barbeyi, D.Men- 

ziesH, D. hicdioY, D, virescens (^azurcum). Water Hemeock (Cicuta) (3), 
Death Camas (3), Zygademis venenosus, Z. cUgans, Z. pmiculaL'Us, Lu- 
piiSrE, also known blue pea and wild beau. Lauree, Menziesia glabella, 
black laurel (Leucotlioc Davisim), Ledum glanditlosum, white laurel (Azalea 
occidentalis). Rhododendron albiflonm. Common bracken pern (Fteris 
aquilina). WiEB Cherry. Miekweeb Woo'bV Aster (Xy- 

lorJiizu Parryi). Coeorabo Rubber Peant, or pingue (Hymenoxys flo- 
ribunda). Western Sneezew’’EED, or yellow weed (Dugaldia Hoopesii), 
Psoralca iemtifolia. 

1254*“The "Enfermedad de losRastrojos^or^Locura de losCaballos” in the Maize 

Growing Regions of the Argentine; Means ofControl.— Ei Cmnpo,Y oxt 11, 

p. 350. Buenos Aires, 1918. 

In the maize-growing regions of the Argentine and-particularly in the 
province of Santa-Pe, a non-contagious disease of the horse appears from 
time to time, as in 1911 and 1918. The disease afects farm horses fed on 
more or less mouldy maize (whole plant or grain), or put to pasture on maize 
stubble. ThS disease is called ** enfermedad de los rastrojos ** (stubbk 
disease) ox “locurade los caballos” (horse madness). The mortality 
may atfain 50 % of the farmer’s stock, but decreases when the soil is 
begun be cultivated for the new crop. 

In some cases the disease has a verj’ rapid couj'se. Generally, however, 
it shows the following symptomsblindness or squinting, trembling, com 
stipation, great excitiment. In other cases it is shown by great depression 
and by paralysis of various parts of the body. At the post mortem examin¬ 
ation the brain is found to be extremely softened in one or both hemi¬ 
spheres (usually the left). 

The experts of th€ Veterinary Department (‘^Direccion general de 
Ganaderia ”) of the Argentine Ministry of Agriciiituie, who have studied 
the disease very thoroughly, recommend the following treatment:— 

1) If the horses are at pasture in maize fields where only the stubble 
remains, they must be removed at once and kept in enclosures where maize 
is not grown. 

2) As soon as the first symptoms of the disease are seen, a hypoder¬ 
mic injection of pilocarpine hydrochlorate (0.2 gm.) eserine sulphate 
(0,05 gm) + distilled water (10 gm.) should be given in the neck. 

3) Sometimes horses,thus injected are very depressed; to stimu¬ 
late them an injection must be given (and repeated 2 or 3 times a day, if 
necessary) composed of caffein (i,gm.) + sodium benzoate (2 em.) + 
distilled water {5 gm.), 

(i) See also J?, Bee., 19x5, Ho. 1509.-—(2) Sec also i?.*Dec., J915, No. X309 and i?. Jan,, 
19x8, No. 55 '—' (^) See al^ R. Clk^t., 19x4, No. t>i6, ^tid R Bee., 1915, No, 1309. {Ed,} 
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4) During the 2 or 3 days after treatment each animal must be 
given 2 tablespoonfulls of creoline mixed with a litre of water. 

1255 - On the Isoanaphylatic Poisoning Due to Certain Immunising Serums. — 

Carpano, M., in La. Clinica vclennana, Year XEXj No. 70, pp. 261-274 Milan, Maj', 191S. 

The author describes the observations he has made at the '' Istitute 
Siero - Vaccinogeno Eritreo and at the Bacteriological Eaboratory of the 
Army Veterinary Service at Rome, on the special hypersensibility shown b}’ 
certain sick animals as regards respective an*d homologous immunising 
serums. These observations are not only of interest for the scientific study of 
the phenomena of immunity but also for the practical application of ordin¬ 
ary serotherapic treatment. They deal directly with streptococcal in¬ 
fections, cattle plague and horse sickness. 

The toxic property oi certain serums, even when normal, injected into 
animal species other than those from which they have been obtained, has long 
‘been known. It was thought that the toxic phenomena should be exclu¬ 
sively attributed to the different origin of the albumins, but it has lately 
been found that the phenomena may also occur, but less frequently, when 
albumins coming from the same species and even the animal treated are 
used, i‘ e., using isoalbumin^ and auto-ctlhwnins respectively {Pich and Ya- 
MONotiCHi, 1908; Achard and Touraine ; 1912 ; Widae, Abrami and 
Brissato, 1912; Petri, 1913; Miricapieeo, 1913; Meeeo, 1913; Netter, 
1915 ; Netter, Koehein and Saeamier, 1916; Marie, 1916; Finzi, 1916), 
The author has observed similar phenomena in the following cases 

1) A horse that had been inoculated with a culture of streptococci and, 
5 days later, with polyvalent antistreptococcal serum, showed phenomena 
similar to those usually occurring with anaphylactic disturbances. But in 
this case there was no true anaphylaxia,on account of the absence of the 
chief factors on which the classic form of the phenomenon is based, i. e.: — 
a) heterogeneous serum ; b) the existence of a preceding action leading to 
the phenomenon. In addition, the phenomenon of antianaphylaxia or 
de-anaphylaxia, which renders the organism insensitive after a first ana¬ 
phylactic crisis, did not show itself. 

2) In cattle injected in the* jugular with 80-100 cc. of homologous anti¬ 
plague serum, the author has frequently found tliat the grave poisonings 
often followed by sudden death were not due to the phenol contained in the 
serum (cattle tolerate up to 2 gm. injectedintravenously withinxpiuiity), nor 
to the traumatic action of the albumin flakes suspended in the serum, nor 
to air bubbles introduced into the veins. As a result of this the author 
abolished the intravenous method and has limited the treatment of cattle 
plague solely to subcutsdneouf serotherapy which, when given wh^n the 
disease first shows itself, gives a high percentage of recoveries. 

3) in horses suffering from horse-sickness and treated with a homologous 
serum, particularly when injected directly into the jugular. This serum 
has a powerful haemolytic action. ’ Theieer made similar observations in 
1904, during his researches on immunisation against horse-sickness in 
South Africa. 
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Given that, in all the previous cases, a homologous serum {L e. , obtained 
from the same species of animal) was used, it must be admitted, contrary 
to the still current opinion, that the serum of certain organisms, whether 
specially treated or not, can possess the properties of antigens towards 
organisms belonging to the same species ; in other words an individual spe¬ 
cificity, whether acquired or natural, must be admitted. Those cases of 
hypersensibility observed in some of the animals treated are much more 
pronounced and frequent when the serums used are obtained from mate¬ 
rial hyperimmunised with animal products (virulent blood), as is the case 
with cattle plague and horse-sickness, than when they are obtained, on the 
contrary, from animals hyperimmunised with bacterial material, as is the 
case in streptococcal infection. The author gives this hypersensibility the 
name of tossicose anafilaUoide ” (anaphylactoid poisoning), thus indicating 
those reactions that are special to the organism, similar to the anaphylactic 
manifestations that occur in the organism itself as the result of the introduction of 
normal or immunised homologous serums, without there being a previous sensi- 
hilisation (i). 

The author discusses some of the hypotheses put forward to explain 
the origin of the phenomena in question : — above all, individual predispo¬ 
sition; presence of incompletely neutralised antigens in the serums; eventual 
reaction between the antigens contained in the sick organism and the anti¬ 
bodies introduced with the immuniser ; presence of isoagglutinins, isopre- 
cipitins and isolysins in the immuniser ;\complex modifications of a bio- 
physical-chemical nature undergone by the serums during their prepara¬ 
tion, and which would give them antigenic or completely toxic properties. 

Praoticab CoNCnnsiOHS. — In some infections, a certain number of 
sick individuals (consisting of predisposed subjects) can show a particular 
hypersensibility as regards homologous preventive immunisers, especially 
when they are introduced directly and in considerable quantities into the 
circulation; this is why intravenous serotherapy when it is the case of cer¬ 
tain serums and in spite of their efficacity, is not free from disadvantages 
which, from simple, passing disturbances, may develop to the most alarm¬ 
ing morbid symptoms and even cause the death of the subject. 

« 

1256 - The Anaphylactic Nature of Parasitic Poisoning*— van Es, e. and schalck, 
A. F. (Veterinary Department of tlie Horth Dakota Agricultural Station), in the Annates 
de VlnstiiiH Pmicxtr, Year XXXII, No. 7, pp, 310-363 5 Tables 4- 5 Figs, -j- Biblio¬ 

graphy of 20 Publications. Paris, 1918. 

The part played by the filtrable, ultra-microscopic virus of VAkBifeB and 
Carr^ in infectious anaemia of the horse has been confirmed by many re¬ 
searches. Again, the lecent explanations^of the etiology of the disease 
proposed by MM. JJeydERHBHX (Strasburg) during their researches on the 
pathological nature and tieatment ot infectious anaemia ot the hof^e have 


{i> Behiuno calls anaphylmtoid substances those that “eptoduce the syndrome of anaphy- 
lajda without there being a previous preparatory action. See PEsa, Forme amfilaUiche, Turin, 
1916. (itnUkjf) 
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greatly interested otter workers. Tte results ariived at by the authors 
are given below. 

Anaemia of the horse can beprodu' ed artificially, down to every de¬ 
tail, by injecting aqueous extracts of Gastrophihis eqiti and G. haemorrhoid^ 
alls [Oestrus), 

Judging from its action and its behaviour as regards physical and che¬ 
mical influences, the active constituent is an animal poison, callea oestrine 
by the authors. 

The toxic action of oestrine, exclusively specific for the horse \aad ass), 
is reabsorbed by the gastro-intestinal canal; it occurs in the excreta of the 
larvae of Gastrophilus and that of the species haemondtoidalis is riiuch more 
toxic than that of the species equL 

Pernicious anaemia produced artificial!}?- in this way can be trans¬ 
mitted to health}?^ horses by.means of the blood, and by the blood of the 
latter to other horses ; in nature pernicious anaemia is not produced by an 
ultra-visible virus, but by oestrine? alone.- 

The authors have checked their theory by a number ot experiments :— 
i) Study of the results produced by inje^'ting the horse with extracts of 
the larvae of Gastrophilus (intravenous and subcutaneous injections; 
action of dialysis, alcoholic and acetone extracts andheat on the poison of 
Oestrus) ; 2) study of oestrine as regards its importance in the pathogenesis 
of the disease and on the eventually anaphylactic character of the reaction 
produced by the injections. In this way the authors have been able to for¬ 
mulate the following theory : — 

There is no reasob to believe that the species of Gastrophihis play a 
spectfic part in the etiology of pernicious anaemia of the horse ; the severe 
poisoning following che injection of gastrophilic matter observed by MM. 
SS'YD^RHi^HN and also by the authors, is not caused by a specific substance 
such as oestrine ; it is simply the manifestation of anaphylaxia and is quite ^ 
analogous to that pioduced by proteins. Many parasites sensitise their 
hosts which, after injection or instillation, give anaphylactic or allergic 
reactions. The more or less constant presence of the parasites in certain 
parts of the host’s body makes the idea very plausible that the host is con¬ 
stantly charged with anaphylatoxins and it is quite possible that such a 
poisoning might lead to morbid conditions. 

This hypothesis of a parasitic anaphylaxia raises many questions and 
opens a wide field to the investigator, such as:— the study of the con¬ 
sequences of anaphylactic poisoning and its relatiors with certain chronic 
diseases; practical application to the diagnosis of certain diseases; the 
study in vitro of anaphylactic sensitisation of parasitic origin, etc. 

x257-Some Biologleal and Control Studies of Oasiropbiitis baemotrhoidalis 
and Other Bots of HoKie^in the DakotasandMontana,U.S.( i) — i>ove;,w.b., 
in* V, S, Department of AgncuUure, Bulletin No. 597, 5 ^ PP* 4 - 4 Fig, -f- 5 Plates + Bi¬ 
bliography of 38 publications, Washington, April 9, 19x8. ^ 

Three species of horse bots — the common bot-fiy [Gastrophilus in'- . 
(i) See also Kay, 19x7, No. 458. 
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testinalis), the throat bot-fly {G.nasaiis),zti6. the nose fly {G. haemorrhoid- 
(Uis) — occur in the United States, and each is a source of considerable 
injury to horses. This injury is produced through irritation caused by 
the flies at. the time the eggs are laid and by the attachment of the larvae, 
or hots, in the alimentary tract. 

Gasirophilus iniestimlis and G. nasalis are widely distributed in the 
United States, but G. liaemorrhoidalis is confined to the North-Central 
and northern Rocky Mountain States. 

The nose fly (G. haemcrrrhoidalis) is by far the most annoying to horses 
at the times its eggs are laid. The adults appear early in June and reach 
the maximum of abundance during the first half of the season, disappearing 
with killir^ frosts. The eggs are deposited on the minute hairs on the 
lips, and those near the edges which are kept moist and receive friction 
hatch in from 5 to 10 days. The larvae are taken in with food or water 
and attach themselves to the walls of the stomach. Here they remain 
until the following winter or spring and then migrate to the rectum, where 
they reattach. Before leaving the host they usually attach close to the 
anus and protrude from it. They remain in this position from 40 to 70 
hours. After dropping to the ground the bots seek protection and pupate 
in from 18 to 170 hours later. • The pupal stage lasts from 21 to 68 days. 
The adults are very active and as they deposit only one egg at a'time they 
are not so frequently seen about horses as are the adults of the common 
bot-fly. They take no food in the adult stage. Their length of life^ is 
from I to 7 days. 

The throat bot-fly (G. nasalis) deposits its eggs on the hairs under 
the jaws and to some extent on the shoulders and other parts of the host. 
The larvae of this species attach themselves to the walls of the pharynx 
and also to those of the stomach and duodenum. They do not reattach 
in the rectum or at the anus as do the bots of the nose fly. Pupation 
occurs in .from i % to 2 days after the larvae have passed from the host, 
and adults emerge in from 20 to 56 days later. The adults are somewhat 
longer lived than those of the nose fly. The flies cause considerable an¬ 
noyance to horses during- oviposition but not as serious as in the case of 
the»nose fly. 

The common bot-fly (G. intestinalis) usually appears later in tlie season 
than the nose fly and become most abundant just before killing frosts. 
The e^s are deposited on all parts of the body but preferably on the fore 
Jegs. They hatch ujwn the application of moisture and friction. From 
9 to ii days after oviposition appears to be the most favourable period for 
hat<AiDg, although some may hatch as early as 7 days and others as late 
as 96 days after oviposition. The larvae attach in any part of the stomach 
but the last-stage bots are found mostly in the left sac. They continue 
to drop from the host for a long period of time. Pupation takes' place 
in protected places on the surface of the soil and the pupal stage lasts 
from 40 to 60 days. 

All GaskophihK larvae are surprisingly resistant to chemicals. The 
treatment of horses with carbon Hsnlphide in thrp doses followed by a 

E«* 5 ?X , . ‘ ' 
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physic is satisfactory if administered in late autumn. Spring treatment 
is less effective, as the full-grcwn larvae are more resistant, and many of 
the nose-fly bots have left the stomach and passed back to the icetuni 
at that time. * 

Ivarvae of G. haemorrhoidalis may be removed fromtthe rectum me¬ 
chanically, but this is laborious. The use of enemas containing insecticides 
is ineflective. 

As a repellent, pine tar mixed with other material gave good results 
against the common bot-fly and the throat bot-fly. Such mixtures ma^’' 
be utilised to cause the flies to lay eggs on parts of the body less accessible 
to the horse's mouth. 

Various nose protectors are in use against G. haemorrhoidalis, but 
there are objections to many of them. A piece of leather suspended below 
the lips from the bit rings is simplest and best. For animals on pasture 
a halter with a box-like arrangement and throat cover has been devised 
to protect hoises against infectation by all three species. 

Kerosene oil used as a wash is ineffective in destroying the eggs of 
Gastrofhilus. A 2 per cent nicotine-sulphate solution was only partially 
effective. Nitrobenziiiie gas yields goed results at 25, 24 and 10 hours' 
exposure, but only a small percentage was killed at 4 hours. The phenol 
compounds, by a contact application, seem to be the most effective in de¬ 
stroying young larvae and preventing the further development of embryos. 
Carbolic acid containing 2 per cent phenols is satisfactory for de¬ 
stroying eggs .when applied to the infested parts of the host. 

1258 -Experiments intheTfansmission of Trichinae in the U,S.A.—3 Rapfensperoer,h. 
B. (U, vS. Bureau of Animal Industr3^, Chicago, 111.), in the Jcmrnq^ of the American Veter^ 
inary Association, Vol. EIII, New Series, Vol. 6, No. 3, pp. 363-367 Bibliographj" of 
7 Tublicatious. Ithaca, N. Y., 1918. 

Certain workers (Hoyberg, SaezER) have concluded that trichinosis 
may result from the swallowing of faeces or int^stin^l contents of animals 
harbouring the intestinal stage of the parasite. Other workers (lyETJCKAET, 
Fagenstecher, Staubei) have concluded, however, that infection cannot 
be brought about through swallowing intestinal trichinae or the newly born 
larvae which may he found in the faeces of animals harbouring trichinae 
in the intestine. In the course of the author's investigations on trichinosis, 
he carried out some experiments similar to those of Staxjbei. Rafs and mice 
were fed on trichinous pork, and after their death, which occurred 2,3,4,5,7 
and 10 days after the artifi.cial infection, numerous live trichinae were found 
in the intestines. The contents of the duodenum and Jejunum were fed 
to guinea-pigs; these -were killed 40 to 50 days later, when their diaphragms 
were carefully examined under the microscope. The examination always 
gave negative results. 

Concerning the stage at which trichinae in the muscles become infec¬ 
tious it is usually stated in the literature that non-ency$ted trichinae are 
not infectious. The author's results confirm this opinion:— rabbits, fed 
on trichinous meat, were killed 15 or 18 days later, when exaininattbn of 
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the diaphragm revealed the presence of many unencysted larvae. The frag¬ 
ments of the diaphragm were fed to other rabbits, which were killed after 
about 30 da^^'s j examination of the diaphragm, in this case, always gave 
negative results. But when the former rabbit had encysted larvae pre¬ 
sent in its diaphragm, that of the latter animal was also infected. 

CoKCntrSiONS *. — The evidence obtained from the experiments supports 
the generally accepted opinions that trichinae are not transmissible through 
the faeces, that unencysted trichinae are not capable of developing when 
meat containing them is ingested, and finally that trichinae are spread 
from one host to another only as a result of swallowing meat containing thet 
encysted larvae of the parasites, 

1259 - Cattle Lice and How to Eradicate Them.— tmes, Marion, in U.$> Departmen 
cf AgricuUfiUy Farmers* Bulletin gogj 27 PP* -h 14 Washington, Febmaiy, 1918. 

The bulletin under consideration treats of the following lice : — the 
short-nosed cattle louse {Haematopinus eurysternusY, the longmcsed cattle 
k)use {Linognathus vituli) and the common biting louse {Trichodsctes scala- 
vis). The life history and habits of each axe described. When separated 
from their host the first two species live about 7 days, the third one only 
about 4 days. Newly batched lice only live 2 or 3 *days if they find no 
host. The longevity of the lice and the viability of their eggs when separated 
from their host are of great practical importance in their eradication. 

The parasites detached from the animals drop in the corrals, stables 
and pastures, and through the adults die in about a week, the eggs may hatch 
if tbe weather is mild and continue to infect the herds. Infected stables 
should be cleaned and disinfected with ccal-tar creosote suitably diluted. 
Animals which have been dipped or otherwise treated to free them from lice 
should not be taken to contaminated quarters or those they occupied pre¬ 
viously unless they have fiist been cleaned and disinfected or left vacant 
for about 20 days. 

Methods of controlling cattle-lice are : —- 
x) Hand applications: — dusting powders (naphthaleneandpytetb- 
rum), which aie useful in holding the parasites in check when the weather 
is too cold for dipping or spraying; b) greases: — cottonseed oil a^d kerosene 
in equal parts ; Va P^^at of kerosene and 1 lb. of lard ; crude petroleum ; 
c) liquids, ^ 

2) spraying with a hand pump (or an orchard spiay) with the liquids 
recommended for‘dips ; two treatments shotild be given, 15 or 16 days apart. 

3) Dipping in arsenical solution, coal tar creosote or nicotine. 

The first two methods are suitable for small herds, the third (the most 
efficacious) is suitable for large herds. One arsenical or coal tar dip is 
usually sufficient to destroy the long-nosed louse and the common Siting 
but for the short-nosed louse two treatments at intervals of X5 or 
16 days are necessary. The cattle should be well examined after the second 
dip as, live lice sometimes remain and a third dip may be necessary 
about a&Kt the second. - 

The ars^cdl dip is made up of 4 lb, 8s % pure caustic soda ^ 8 lb. 
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99 % wbite aisenic in fine powder + 8 lb. sal soda crystals +1 gallon 
pine tar + snfiicient water to make 500 gallons. This dip is usually used 
cold, but, so as to avoid chills its temperature should be from 650 to 900 3?. 

Nicotine dips are very efficacious if they contain not less than of 
I % nicotine ; if dips more concentrated than 0.05 are used they are dan- 
ge 330 us to the cattle especiall3’’ if used hot. They are usually given w^arm, 
but their temperature should not exceed no® F. Fiow^ers of sulphur is 
sometimes added to nicotine dips; it dissolves very slightly and clings to 
the animal's skin for a long time, thus helping to prevent re-infection. 

Two dipping plants are described, one in wood, the other in concrete; 
both are similar in their general design to that described by the author for 
sheep (i). The length of the vat varies from 24 to 100 ft. according to the 
number of animals to be dipped, the width is about 3 ft. and the depth 8ft. 
A plant should include pens for keeping the cattle in before and after dip¬ 
ping. The passage ending in a chute which leads to the dip must be well 
designed. The two plans given show the measurements and detailed con¬ 
struction of the vat, and running and crowding chutes. The plant is com¬ 
pleted by a heating system. Attention should also be given to the easy 
draining of the water. 

1260 - Avian Malaria Caused by Plasmodium relict urn {Proteosoma); 

Experiments in Algeria. — Sergent, E. and E. (Pasteur institute of Algiers), in tbe 

Annales de VlnsHtut Pastew, Vol. XXXII, No. 8, pp. 382-388 -}- 2 Pigs. Paris, August, 

1918. 

For twelve ye^rs the’authors have studied at the Pasteur Institute of 
Algiers avian malaria caused Plasmodium relidmn, which in many ways 
resembles human malaria. They new publish the still incomplete results 
of the 560 experimental cases observed. 

Inpecimon and immonity. — All the canaries (560!contracted the di¬ 
sease as a result of bites from infected Culex or by intiaperitoneal inocu- 
lalion of bleed of an infected bird. The course cf the disease is similar 
with both methods of infection:— period of incubation, 3 to 10 days ; 
petiodof acute infection, 9 days, vrith 61.3 %mcrtality. Relative immunity. 

Methods op inpecting the birds. — 1} Intraperitoneal inoculation ; 
2) rubbing Culex on to the skin of the canary [in the proportion of 4 cases 
out of 10); intrarectal injection (i case out of 6). 

Mosquitos subject to infection. — The complete sexual evolution 
of Plasmodtum may take place in Stogomyia fasciata, Culex sergenti Theo¬ 
bald, Theobaldia spathipalpis Rcndani, Aoartomyia mariae Serg. and Theob. 
{the larvae of which only live in the salt water of hoi lows in the rocks along 
the coast of the Mediterranean). The passage of Plasmodium to the eggs 
has not been observed and there is no acquired immunity amongst mosqui¬ 
tos. 

A description is givexi of the trypanosome in the blood of the canary 


(i) See JR* 19x7, No* 925* 
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[Serinm canmas Koch), and of another trypanosome observed in the blood 
of the Algerian sparrow (Passer domesticas L.). 

ia6i - Complementaiy Studies on the Modification of the Germ Cells of Mammals; 
Effects of Inhalation of Alcohol Vapour on Guinea-pigs and their Progeny.—S tock- 

HASD, C, R. iiml Papanicolaow, N. (Department oj Anatomy, Coinell Medical School, 
N. The Joumalof Expenmenial Zootogy, Vol. XXVI, No. i, pp. 119-226^^-^-10 Ta¬ 

bles -f 9 Pigs, -f Bibliography of iS Publications. Philadelphia, 1918. 

The results of researches carried out for over 6 or 7 years with the aim 
of observing the modifications produced in the germ cells of mammals by 
the constant inhalation of alcohol vapour. Other experiiiientors, especi* 
ally PkarIi (1), using a similar method and technique to that of the 
author, have recently published the results of similar researches on other 
mammals or on birds. Although Pearl found the guinea-pig to be more 
sensitive to poisoning than fowls, the author is in agreement, speaking 
broadly, with that experimenter whose results he discusses at length. 

1262 - Acoms as Food for Poultry. — Cranfieed, H. T., in The journal 0} % Boafd of 
AgnciUHtre, Vol.,XXV, No. 5, pp. 573-576.London, August, 1918. 

The use of acorns as a substitute for maize in poultry feeding is recom¬ 
mended. Acorns have recently been recommended as a cattle food and 
PETERMANN (Die landwirtschafilichm 7muoMatiomn, Vol, I^XXXII, 
Pt, 1-2, p. 93) considered them a suitable poultry food after having been 
dried and ground. In the autumn of 1917 acorns of difierent varieties 
were collected, dried over a hot-water tank for several weeks, ground and 
sifted (the husks being thus completely separated from the kernel). The 
kernel ^80 % of the acorn) showed the following^percentage composition 
onanalysis:— moisture, 13.86; 011,4.57; albuminoids, 7.88; soluble carbo¬ 
hydrates, 67.82 ; fibre, 3.63; ash, 2.24. The meal thus obtained was fed to 
twelve pullets a nd five two-year-old birds, all in full lay. Before the experi¬ 
ment they were recehdng fish meal, sharps, < ooked vegetables, wheat screen¬ 
ings, oats and maize. The grain and sharps were gradually replaced by 
crushed acorns and acorn meal. The experimental ration was continued 
for four weeks. The birds sufered no ill effects. The acorns are slightly 
binding but counteract the rather laxative action of fish meal. There was 
no great diference in laying. 

It has been stated {FuUings laniwirtschajuiche Zeiiun^, 1904, p. 808) 
that if acorns are fed to hens in too large quantities they causeb^ack dis¬ 
colouration of the egg yo% ^2), This defect was not observed during the 
‘author's experiment in which each hen received dai^ 2 oz. of acorn kernel. 

CONCUJSIONS. — Acorns contain no substance injurious to poultry. 
Their food value is equivalent to a mixture of oats and maize. They may 
completely replace grain in poultry feed if their slight deficiency in protein 
is made up. 


(i)EottlifiteclmiqueoftMs todof research: and the resnltssofarobtained,see the abs¬ 
tract of three reports, in R, September, 1918, No. roiS. {Ea,) - 

(alSee E, j9I5,No. io 67 ,(BJ,), , . , 
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1263-The Tatu {Tatusia novemcincta) as a Pest of Farm-yards in Brasil— 

See No. 1193 of His Rluuw. 

1264 - Silkworm Rearing in Indo-China.— < 5 AcnoM, a , in the Con-rh d'Aovicuitwe sericolture 

caloMulc, Gouvcrm’meiit GAieral deVlndorhinc, Honoi vS. lies, No, 7, <S pp 1 raiioi-Haiphong 

1918. 

The cultivation of mulberry a ncl silkworm reariaig has been pi a c wised in 
Indo-China since remol-e times and, in nearly all ihe countries ot the Urion, 
silkworm rearing might 1 >e greatly and rapidly developed. Many circum¬ 
stances have contributed to making prosperous this essential^ agricultural 
and home irdustry. The mulberry grows easily and develops wtll. The 
worms may be r. ared throughout the jear in some districts and during at 
least eight months in the least favourable ones. Abundant, cheap labour 
and the free time left by the small variety of creps giown are very 
important factors in the possible development of silkworm rearing. 

France buys annually in the Far East raw silk to the value of nearlj 
£8 000 000, manufactures i ‘c andexportsmost of it as silk materials thi'ough- 
out the ^ world. Indo-China might supply France very largely, as is shown 
by the quotations, with material equal to the best products of Canlon, of 
raw silk and waste prepared by European methods chiefly in Tonkin and in 
Annam. These goods are already appearing on the French market. These 
considerations led the Government of Indo-China to encourage the improve¬ 
ment and development of the silkworm industry by all the means in its 
power, in Older to export the produce to France. 

The author (Inspector of the Agricultural and Commercial Services), 
after describing the cultivation of the mulberry and silkworm rearing in 
Indo*China (i), gives aa account of the work done in the colony, especially 
by the Administration, to develop silkworm rearing. In 1905 the Adminis¬ 
tration appointed a silkworm egg specialisJ:'and founded an establishment 
at Phulang-Thuong for Ihe production of eggs selected by the Pasteur me¬ 
thod . At the same time pamphlets of a kind to be understood by the natives 
were drawn up in French, Qi;6c-ngu, and Chinese. They gave simple, ra¬ 
tional and practical methods for improving silkworm rearing, spinning ajid 
the preparation of waste, and w^re mdely distributed in tl^e silk cei tres 
and in all the provinces where they might have a useful effect. 

Model and experimental silkworm nurseries and two egg-production 
establishments, one at Bach-hat (near Vi 4 tn) and one at Ki§n-an (near 
Haiphong), were opened. The working of the egg-production centre of 
Phulang-Thuong, the oldest, best equipped and largest of the colony, was 
assured from 1907 to the end of 1916 b> a commerual company controlled 
by the Administration and prepared to supply 3 000 000 layings. The 
establishment was taken under direct control on January i, 1917, and its 
production exceeded 3 500 000 layings in 1917. The Bach-hat egg-prodiic-^ 
tion establishment, the second in importance, has been managed by the 
Administration since its foundation in 1914. It distributed free of charge 

(i) This subject was studied by M. I<EMARi^i iuthe Bulletin deVOffice coloniulmd reviewed 
iu Sept., 193:2, No. 1330, (Ed). f 
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600 000 layings in 1914, i 000 000 in 1915, i 650 000 in 1916, and about the 
same number in 1917, The Ki^n-an egg-prodtiction centre was only esta¬ 
blished in 1916 and its production has reached no 000 layings, in I9-Jt7 
exceeded 250 000. When the Phulang-Thuong establishment was opened 
a silkworm breeding research station was attached to it to study the in¬ 
troduction of foreign species, crossings, etc. , 

Of recent years Cochin-China, Annam, and Cambodia, following the 
methods used in Tonkin, have opened establishnients''for egg selection b}^ the 
Pasteur method, model and experimental silkworm nurserks and planta¬ 
tions, as well as workshops for studying improved methods of silk spinning, 
the preparation of waste, and weaving for the Eui'opeaii market. Since 
about ten years the Administration, especially in Tonkin, has made great 
sacrifices in order to develop the silkworm industry. 

The silk-spinning basins ha? been altered and perfected giving as much 
consideration as possible to the native methods and customs. Many basins 
have t ?en supplied free of cost to spinners who have thus been enabled to 
produce raw silk saleable in France either as the> ainve or after a very 
simple system of re-reeling and re-boiling. The waste and by-products of 
the spinning industry, prepared by a rational, more profitable method than 
formerly, may now easily be expoited to France. A premium of $ 0.80 
pK^r kg. (about gi* per lb.) was instituted in 19O7 and continued till the end 
of 1915 in favour of steam spun or reeled raw silk exported to France, in 
order to help‘and encourage those engaged in the irade. There are three 
steam spinning mills in Tonkin: ~ i) that opem d in 1906 at Nam-dinh, 
the most important, with 100 basins ; 2) that of Thai-binh, opened in 1909, 
with 40 basins ; 3) that of Kien-an, opened in 1915, with 60 basins. A fourth 
is to be built during 1918 at Vietri. Large numbers of improved direct 
basins spinning for export, have been set up in the provinces of Nam-dinh, 
Thaininh, Ninh-binh, Hadong, and at Bach-hat. Certain mills, better 
equipped than others, have boilers for heating the water of the basins by 
steam, a more regular method than by wood, but the reeling apparatus 
is always on the model ot that recommended by the Administration. 

The European silk industry has been centred in Annam in the Binhdinh, 
at Pbuphong, near Quinbone, since 1903. A French company owns there a 
spinning mill with 100 spinning basins, a silk-twisting machine and a large 
weaving machine. All the products, raw silk, waste, and materials (crepe, 
crepon, pongee, etc.) are exported and sold in France. 

The Annam Protectoraie has installed in various silkworm rearing 
centres, small egg-producing establishments managed b3 native agents of 
the local Agricultural ana Commercial Services under the direction and 
supervision ai French officials of ihe Service. As in Tonkin these small csta- 
blsshments work in co^operation wi.h the model silkworm mirseiies, or ob- 
, tmn their supplies from rearers who have specialised in egg prod^rction. 

. V ,^,u Cochin-China an Annamite company for spinning and weaving silk 
methods was founded at the beginning of 1914. A factory 
forreceiving the material which h^ not yet been delivered, owing 
! Qonaitiote. The Orphanage of Sisters of C«iac«Gi€ng has a, 
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hand-weaving factor}’- and a factor}/ for crepons, pongee?, figured silk and 
silk embroideries for the European markets. In spite of somewhat pii- 
mitive equipment the products of this indus'ci> are very satisfactor} and 
find a read3r sale. The local body of the Agiicultural and Commercial 
Services has two egg-production centres, one at Saigon andone at Tan-Chtu, 
supplied by model silkworm nurseries belonging to the Administration 
and expert rearers. Many model nurseries and mulberr} plantations, each 
having a small factory for silk spinning and weaving by improved native 
methods, have been established in silkworm rearing centres. Each year 
the Agricultural and Commercial Services of Cochin-China distribute gra¬ 
tis an average of i million selected layings. Cambodia has an egg-produc¬ 
tion establishment supplied with cocoons from model nurseries 01 produced 
in chosen centres by careful breeders. The selected eggs are distributed 
free of charge to all breeders who apply fcr them, an annual average of 
I million layings being distributed among the silkworm districts of 
Cambodia. * 

A silkworm-rearing research station has been opened at Pnompenh and 
has already given interesting results. Varieties of native worms have been 
most carefull} selected and have given verj strong white and yellow types 
of very pure colour. The experimental spinning and weaving factory has 
attracted the attention of the French and Cambodian populations and 
a company was recentl} formed to start a steam silk spinning factory with 
100 basins and, later, a factory for machine weaving. 

The reduction of the taxes on mulberry plantations made in 1005 by 
Governor General Bbaxt has given good results but less far-reaching than 
was expected, by reasod of the native communal organisation and the pay¬ 
ment of taxes by villages. The conferment of honorary rewards, of 
small grants and prizes given^in competition-would appear to have more 
opportunity of starting a movement for the extension of mulberry planta¬ 
tions and the improvement of silkworm rearing methods and the silk ex¬ 
port industry. 

For several years ihe '‘Mus^e agricole et commercialeof Hanoi, 
belonging to the Agricultural and Commercial Services of Tonkin, has given 
professional instruction to numerous Annamites. A model silkworm nursery 
and mulberry plantation, a set of direct basins and several impr-^ved weav¬ 
ing looms, make it possible to follow the full cycl.e of the silk industry. 
This instruction has proved most useful and many Annamites owe new 
means of earning to it. It has made possible small home industries 
which need no help from the Administration. Although the silk industry 
workrooms of the Hanoi Museum have had to make room for other trades, 
equally interesting as home industries, the iiistriictors continue their work 
in the province and also in other countries of the Indo-Chinese Union 
Cambodia, Coebih-China, Annam). 

All Indochina is wonderfully well suited to the development of fhe 
silk industry. A large market for the products is assured as ra’sf silk ma* 
terials have taken firsj place among the exports of the Far-East to France 
and woven silk materials are the most important exports of France^ The, 
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export of raw and woven silk to France did not exist about ten years ago; 
now its value exceeds i million francs (£39 649) for Tonkin and ^2 million 
for Aniiam. Some Chinese merchants export native silks and silk waste 
to Hong-Kong, Malaya and Siam. This trade has decreased greatly in 
Tonkin and Annam, but is still flourishing in Cambodia and Cochin-China. 
It is to be hoped that it may be completely replaced by an industry ex^ 
porting all its products to France. 

1265 - Oomplementary Notes on Fish Breeding in Rice Fields, in Madagascar.— 

XfBGEXDRE, J.j in the Revm Agricok et VeUnmira de Madagasem ei Dependmces^YQ.Qx 

Ifl, No. ig, pp. 227-238. Tananarive, 191S. 

Further advice is given (i) on the breeding of carp in rice fields, recom¬ 
mended both as a source of extra food for the natives and as a means of 
destroying mosquito larvae which live in the irrigated crop and transmit 
malaria (2). The carp are put in the rice fields eight dayg after transplanting 
if possible, and, at any rate,as soon as tlje water is there permanently, 
The depth of water most favourable to the growth both of the rice and 
the carp is from 3 to 6 inches. If the fish are about 3 inches long, two 
should be placed per square metre (1.19 sq. yards), if they are smaller, 
four or six per square metre. It is wise to put in some 24 nch long fish 
as these have reached the age for reproduction and may spawn in the 
rice fields (spawning in September, October and November). 

To keepthefishinthefieldtheholesby whichthewaterenters andkaves 
it must be covered with wicker-work made with branches 0.04 to 0,08 
inches apart, either crossed, or ananged parallelly and vertically and'joined 
transversally. After the harvest the fish are colkcted, the largest (at least 
3 inches without the tail) eaten and the rest placed in a reservoir till the next 
rice,season. This reservoir may be a hole dug in the soil capable of holding 
at least iilb. of carp per cubic metre (1.30 cubic yards) of water, but a small 
pondis,preferable. The fry feed on the aquatic animalcules, which the 
larger &h of the rice fields refuse, so that the fish production of the field 
is increased. 

The author estimates that a well-stocked rice field should yield in four 
or. five months ten-times the weight of fish it received. 

1266 - the FennecFox In Gaptiviiy to Replace the Domestic Cat. — p., 

in the Bulletin de la S9ciik Naiiomle d’^Mdimtatim de Frcmce, Yeai I,XV, No. 8, 

pp. 235-228, Paris, Atigust 18,1918. 

The fennec fox {Cmi$ so little known at present, is of a certain 
interest. This pretty little North-African fox is easily tamed and, though 
it is not common, would he of great service to agriculture could it be reared. 

It destroys cockchafers; locusts and crickets, all kinds of injurious 
inhects, rats, it is as clean as the cat, requiring no previous training; 


1917, H<». 472. [Ed.). 

-; t^alaria the breeding df other species has also been recommended, amongst 

5 sh, doing well in shallow water and in ponds containing 
Im 191S, 3,51. ( Md )^. / ' ' 
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it takes tip little space, does not smell, eats almost any thing, destro5"s 
less small birds than the cat, for it cannot climb trees, card is a pleasant 
companion, with a fine coat. It might well replace the cat as it has more 
advantages without the serious defects of the latter. 


FARM ENGINEERING- 

1267 “Trials of Machines for Cultivating Vineyards Organised at Montpellier and 
^ Roche-de-Brun, France, in 1918 . — I. Ferrouill.\t (Director of the National School 
of Agriculture at Montpellier), in Feuillc d'Informat.iuns du Minisfa-c de VA^yiciiUiiu, 
Year XXIII, No. 25, pp.. 6-7. Paris, June 18, 1918. — II. C.\stex {Director of the 
Vienne Agricultural Department), Ibid., XXIII, No. 30, pp. 3-4. P<iris, July 23, 
1918. 

I. — The trials took place in May in a vineyard on the Roebet estate, 
near Montpellier, in an easy, sandy soil in perfect condition. Part of 
the vines are planted about 50 in. apart in the lines, which are 6 ft. 6 in. 
apart; there are headlands from 13 to 16 ft. wide at each end and the rows 
are from 812 to 1000 ft long, thus providing favourable working conditions 
for tractors. 

The Chapron tractor (i), which took part, was tried with a small 
3-furrow OuvER plough working a width of 28 in. and a spring tine Cana-e 
dian harrow covering a width of 59 in. While there M. Chapron designed 
a machine capable of cultivating the whole space between the lines 
(69 in.), which consisted of a triangular frame, in the centre of which in 
front was fixed a drill pldiigh, while 3 small Aubert ploughs (Montpellier) 
were fixed on each side like stubble ploughs, thus making 7 working 
parts in Although not quite successful, after a slight modification the 
machine improvised in this way did not work badly. 

The tractor, tried with the 3 machines mentioned, worked perfectly 
and did no damage whatever to the vines. The last day was employed in 
d3jnamometric and fuel-consumption tests. The results, given in a table, 
show that the tractive efiort pet sq. decimetre ( = 1.35 sq. in.) of section of 
the strip of earth worked is very low (60.7 lb. with the Oliver 3-fiirrow 
plough working 6 in. deep, and 57.8 lb. with the same ploughing at a depth 
of 5 in.; 32.8 lb. with the Chapron gang-plpugh working at 2 to 3 in. 
deep, and 46 lb. with the same plough loaded with 297 lb. and ploughing 
5 in, deep; 45.3 lb. with the Canadian harrow working at 4 in. deep. As 
the soil was sandy, the surface layer was perfectly broken down. Occasion¬ 
ally the tractive eSort attained high figures, but without decreasing the 
speed of the machine, thus showing that its limit of traction was much 
higher. 

As regards fuel consumption, in a first trial, an engine standing still 
while running at 1400 revolutions per minute consumqjd 0.44 galls, of -pe- 
trol (density: 0.730) per hour; in 2 other trials the tractor, towing the 3- 

(2) Siee R,, October, 1918, No 1145, {Ed.) 
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furrow OiiiYi^R plough and ploughing 5 in. deep in the one and 7 in. in the 
other (in relation to 28 and 32 in, of width and furrow lengths of 934,3 and 
959 ft.) consumed 4.18 galls, in the first trial and 4.65 galls, in the second, 
which corresponds to 1.18 and 1,50 galls per acre of vineyard. 

In the first trial thespeed was 1.86 miles and in the second 2.37 mi¬ 
les. The time theoretically required to plough i acre of vineyard was 94 mi¬ 
nutes in the first case and 70 minutes in the second ; in practice Vs more is 
needed, giving 125 and 93 minutes respecticely. 

The author observes that the fuel consumption of the engine is nei¬ 
ther the only nor most important factor in judging the value of a tractor. 
The essential is to have a well-built strong machine with parts of easy ac¬ 
cess and maintenance, even if it does consume more petrol than another 
machine. Moreover, the fuel consumption varies from one machine to 
another and depends, in a certain degree, on the skill of the driver. 

The Chapron tractor has a low fuel consumption and has some good 
points in its construction. The author thinks, without giving a final opinion, 
that the tractor seems suitable for viticultural work and is well worth note, 
II. —« Eleven makers had entered in June for the tests at La Roche- 
De-Bran (Vienne), but, owing to transport difficulties only 7 machines ac¬ 
tually took part. 

^ The Roche-de-Bran estate vineyard has a marly, slightly stony soil 
which is in very good condition. The vines are planted in rows 6 ft. 6 in. 
apart. Part of the vines are trained on iron wire. The branches are at¬ 
tached to the pole th.§.t supports each plant; the long branches are propped 
betweenthe plants in the direction of the lines, which increases the difficulty 
of mechanical cultivation. The lines are 600 ft. fong and the headlands 
are 13 ft. wide. Plots of about 3 acres each were numbered and allotted, 
by drawing lots, to each the makers taking part in the trials. 

In 1917,only two foreign-made machines for the mechanical culture of 
vineyards took part in the Mettray (i) trials ; at La Roche-de-Bran 4 French 
makers showed quite new types of machines, which show certain pro¬ 
gress in adapting the tractor to vineyard cultivation. The author recalls 
that in order to plot^h 4 td 6 in. deep and scarify 2 in. deep in hill or plain 
vineyards, M,RiK 05 jnMANN,inhis report on the mechanical cultivation of 
vineyards {2), estimates that the machine should have a maximum width 
of 3 ft* 3 in., while the tractor and the machine it hauls (plough or cultiva¬ 
tor) should h& able to turn on a headland no wider than 10 ft., the total 
weight of the machines not being greater than 2420 lb. These tractors shoul d 
be utilisable for sulphating, sulphuring and' road transport. In addi- 
Uqu when hoeing and weeding drilled crops it is necessary that the distance 
betw^n the front wheels and the back wheels can be modified so as suit 
^ width of the drills. The outer edges of the tyres should be aboqt 8 in, 
imm the axis of the seed-bed or of the plantation to be hoed or weeded. 

• Amongst the machines tested the author describes: — 


See B., 940, ^ (z) See 841, 
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1) the 12-20 H.P. Cleveland (i), chain-track tractor, presented by 
the AeeiEd Machinery Co. of France, 19, rue de Rocroy, Paris. 

2) The tractor entered by the American Tractor Co., ii and 13, 
avenue du Bel Air, Paris. 

3) the Chapron tractor {2) which ploughed and scarified the vinej’-ard 
as well as ploughing 8 in. deep with a 2-furrow plough in ordinary soil and 
hauled with ease a mower for cutting hay in a meadow. 

4) the vineyard tractor of the Comptoir Angeo-Franco-Russe, 
19, Avenue de TOpera, Paris; 4 HP. at the pulley and 1.25 HP. at the 
draw-bar; runs at 230 to 2000 revolutions per minute, 0.93 and 3.1 miles 
per hour on the road, 0.6 to 1.8 miles on ploughed land ; weight 451 lb.; 
height 3 ft. 3 in. This machine hauled a machine-hoe that hoed and 
weeded in two successive turns on the same strip. 

5) the tractor entered by MM. F. Gr os & Bouchard y fitted with a 
10 HP. DESSAUEES engine, running on paraffin or petrol. 

6) the Pax motorplough of MM. Francfort & Seguin, 144, Rue de 
Charonne, Paris. The 2-cylinder vertical 6-8 HP. engine of this tractor 
runs at 800 revolutions and is placed in front of the axle ; the makers state 
that it requires 3.3 galls, of petrol and 4.4 lb. of oil per day. The tractor 
is guided by means of 2 stilts placed behind the frame. Its total width is 
3 ft. 3 in., its length is 10 ft. 6 in. audits height 3 ft. 3 in.; it weighs i65o-lb. 

7) the No. I “ Simplex Viticultural tractor of SCHWEiTzER & Co., 
86, rue de Flandre, Paris, is built especially for cultivating vineyards; 
it is only 2 ft. 9 in, broad, as that it can easily pass amongst the rows of 
vines. The machine hauled a Canadian harrow and a vineyard plough. 
The implements hatileS can be controlled directly by the driver without 
him having to leave his seat. The 4-cylinder, 10 HP. engine has 2 speeds 
and its single reverse runs at 2.5 to 3.1 miles per hour ; the two driving 
wheels are braked separately. The tractor weighs 1540 lb. and it is 8 ft. 
3 in. long; its declared fuel consumption is 0.88 to i.i galls, of petrol per 
hour. 

All these machines worked well during the test period, without damaging 
the vines in spite of the difficulty resulting from the fact the long bran¬ 
ches were supported over the soil and might have been caught by the 
working parts in passing. 

1268 - Tractor Operating Data in the XT, S. A. — Official Report of the University of Illinois, 
Division of Farm Mechanics, iii The Implement and Machinery Review, Vol. XEIV, No. 5^0, 
p. 412. Eondon, August i, 1918. 

Early in 1917 the Division of Farm Mechanics, the University of Illi¬ 
nois, U. S. A., sent to 60 tractor operators in the State of Illinois record 
sheets, arranged for the purpose of enabling the farmer to keep a yearly 
record of his tractor operations. When returned, 22 reports were found to 
have been carefully kept. A summary of the data obtained is given iq the 
appended table* It should be remembered*that these data have been ob- 


(x) See R., October, 1918, No. 1145. (E 4 .)— (2) See R, October, x9i8,No. XX 45 * 
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tained from a limited number of successful operators. In only one case 
(tractors with kerosene-burning motors pulling 3 ploughs) is the number of 
operators large enough to warrant the drawing of general conclusions. 


SvAnmary of tyacior-operating data, Illinois, 1917. 


Fuel used ^ 

» 1 

1 

Gas 1 

1 

Gas 

Kerosene 

Gas 

Gas 

Operators reporting. 

2 

4 

14 

I 

X 

No. bottoms on plougb. used .... 

2 

3 

3 

5 

6 

Original cost of tractor.$ 

827.50 

1041 

797.57 

20.20 

2 610 

Years since pui chase ..... .... 

1.5 

251 

1.96 

4-5 

2 

Different days used. 

32.5 

37-25 

42.41 

58 

33 

Hours used . .. 

219 

264.25 

293.14 

363-5 

302.5 

Hours trouble. 

6 

17 

16.29 

6.25 

4-75 

Percent time-trouble. 

2.74 

6.43 

5-55 

1.72 

1-57 

Fuel cost... i 

80.50 

109.54 

60.28 

260.30 

360.55 

Enbricants cost. 

20.^5 

18.08 

, 19-45 

35-53 

15.51 

Repair cost .. ...» 

4 - 5 ^ 

43.15 

38.16 

36.33 

2.50 

Miscellaneous cost . ..>5 

4-85 

4-57 

7.54 

20,44 

6.93 

Operating cost per season..» 

110-35 

I 75‘34 

125.43 

352.60 

385-51 

Depreciation, 20 ..» 

165.50 

20S.25 

159.51 

404,00 

522.00 

Interest.» 

29.79 

37- 8 

28.71 

72.72 

93-96 

Total cost per year.» 

305.64 

421.07 

313.65 

829.32 

I 001.47 

Percent repair cost of original cost . . >' 

0.55 

4.14 

4.78 

1.80 

0.096 

Acres in farm . ; . , .. 

238, 

240 

256.57 

271 

675 

Acres cropped ... 

202 

199.75 

213.63 

200 

675 

Acres maize. 

131.5 

84.5 

• 89.13 

60 

297 

Acres oats. . ... . 

70.5 

52.5 

66.25 

no 

120 

Acres wheat,. 

— 

lO.O 

17.30 

— 

— 

Acres hay.. ...... 

— 

42.75 

35.93 

— 

258 

Acres miscellaucou.s. 

— 

10.00 

5.28 

— 

—, 

Horses used before traclor was ptirchascd 

II -5 

7.0 

9.5 

18 

24 

Horses used after tractor was purchased. 

8 

5.0 

7.35 

18 

12 

Horses displaced. 

3.5 

2.0 

2.15 

— 

22 

Gallons gasoline . . . .. 

407 

527-25 

43-8 

1265,5 

1765 

Gallons kerosine 

— 

— 

548.5 

,— 


Gallons fuel per hour: *.* . 

1.86 

1.995 

2.02 

3-48 

5.83 

Cost gasoline per gallons, cents .... 

19.7 

20.77 

20.44 

9.34 

20.56 

20.42 


Size detractors.— One tractor was of 6-12 H.P., 4 were of 8-16 H.P., 
9 of 10-20 H.P,, 6 of 12-25 H.P., I of 20-40 H.P., and i was of 25-40 H.P. 
Three of the users of 8-16 H.P. machines desired a larger tractor ; 3 risers 
of the I0‘'20 tractors believed that a larger machine would be better adapted 
to their conditions; only 2 men, one using a 10-20 and the other a 20-40 
desired a smaller machine. 

"Types or Drive. — 21 machines had wheel drives and i had a cater- 
pillM type of drive. Sixteen of the 21 wheel machines had 2 drive wheels. 
Of the 5 operators whose machines had other than the 2-wheel drive, 3 
for a 4^Wheekd machine with 2 drivers. 

,' imil r ' " 
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Hired Help. — The hired help bill was reduced by 10 farmers. The 
amount of reduction reported varied from % to ^/g of the previous help 
bill. One farmer operating 320 acres reported that he had been able to 
dispense entirely with the services of one man. 

Soil Packing. — 10 operators reported no soil packing ; 6 reported 
packing when the soil was wet; 2 reported packing of maize ground; 3 
reported beneficial effects from packing, and one made no report on this 
question. 

Price op tractors. — Practically all the machines were purchased 
at pre-war prices. To-day the same machines would cost from 60 % to 
100 % more, which would materially increase the depreciation charge. 

Trouble. — The % time-trouble is obtained by dividing the hours 
trouble by the hours used and multiplying by 100. The relatively large % 
time-trouble reported for gasolene tractors pulling 3 ploughs is due almost 
entirely to one operator who used a tractor having a 2-stroke cycle motor. 
Omitting the report of this man the % time-trouble for this class of machine 
is 4.15. 

Depreciation. — The annual depreciation is estimated at 20 % of 
the original cost of the tractor. 

Interest, — The interest (6 % per annum) is thus estimated: — Add 
the original cost and the annual depreciation ; divide this sum by 2 ; and 
multiply the quotient by 0.06. 

Horses, — Fifteen of the 22 operators replaced one horse or more by 
the use of the tractor. These data indicate that on the average a man farms 
22 crop acres per horse without the use of a tractor and 29.7 crop acres per 
horse when the tractor is used. Nine operators stated that the tractor 
enabled them to use either lighter horses, more brood mares or young horses. 

1269 «• The **Fiat** Tractor, — Signorini, me., iu II CoUivatorc, Year LXIV, No. S4, 
pp. 503-504 -f I Fig. Casale Mouferrato, August 30, 191S. 

The Italian-made Fiattractor was tested successfully on August 
21, 1918 at the Marchesa farm near Turin. 

Thistractor,shownintheappendedfigure,isof 18-20 H.P.; the engine 
has 4 cylinders (100 X 180) and it has 3 speeds —1.4, 3.1 and 3.7 miles per 
hour; it weighs 5280 lb. and has a draw bar pull of 3960 lb. in the first speed 
and 2200 lb in the second; it is 53 in. wide. Towing a 3-furrow plough 
at 8 in. deep it can plough 64 384 sq. ft. per hour, consuming 19.8 lb. of 
paraffin. This tractor can be used for towing vehicles on the road as well as 
for hauling machines for cultivation and for gathering crops. In addition, 
by means of a pulley, the Fiat tractoi can be used to drive threshers and 
fixed farm machinery. 

According to the author, the ** Fiat tractor has been built to meet 
^ the needs of Italian agriculture ; it is strongly made, easily handled and 
smooth running ; it suits large and medium sized farms. 
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The price of the tractor is not yet fixed, but it will not cost more than 
the foreign cractors imported into Italy. 



**Riat*' tractor at work. 


1270 - The Haulage Cf Ploughs. — Kinoelmann, M., in the Compks Reuduif de 
VAcadSmie d*A%ricuUiire dc France, Vol. lY, No, 27, pp. 746-748. Paris, July 24,3:9x8. 

The author has previously shown that ploughing reqtiires 80 % of 
the total energy necessary for cultivation. 

Suitable weather for ploughing is generally limited in extent. Plough¬ 
ing is not done under good conditions unless the soil contains from 9 to 
10 % of water, ii to 17 % being considered the optimum ; at more than 
2r or % of water, the plougMng becomes bad. The water content of 
the soil, apart from the purely cultural point of view, has an influence 
on the wear of the parts, on the stability of the machine and, above 
all^ on the tractive effort required by the plough. 

As regards wear, in a good light potato soil (tertiary soil of thd Grigny 
Plateau, Seine-et-Oise, Prance), the ploughshare has to be set 6 or 7 times 
per acre in dry summer weather. Each setting cost about 7^., working 
out at 3 s. 6^, to 4s.i(;?. per acre. In September, when the soil is wet by the 
tains, one setting suffices for about 3®/^ acres. Under the cofiditions 
of ifclte present case one share is completely worn out after ploughing 44.5 
acres afid to replace it costs 6s. 3^. for ordinary steel and los. for 
hardened ^eeL 

Tim teradive effort per sq. decimetre of section ploughed increases 
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for the same plough in the same soil in measure as the soil dries {the ave¬ 
rage density is 2 304 in tertiary soil). 

The tractive effort for the plough at different dates and for x^lough- 
ings comparable one with the other as regards dimensions was 47 kg. per 
sq. decimetre for a soil water-content of 15.4 %; 46.1 kg. for ii.i % of 
water; 70.7 kg. for 5.1 % of water; and 78.2 kg. for 3.8 % of water. 

The shape of the working parts also influences considerably* on the 
traction. Thus, on the same length, at an interval of half an hour, a 
plough requires, for the same ploughing, from 1.40 to 1.42 times the pull 
requiied by a model of better design or more suited to that particular soil. 

As the periods during which the soil are in such a state of humidity 
as to work well are generally limited, power farming has the advantage 
that, with it, the farmer can work his land- in the desired time. 

1271 - A Tractor Plough. — Dessaisaix, R., in the journal d*Agriculture Pratiquey Year 
BXXXII, Vol. XXXI, No. 17, pp. 329-330 I Fig. Paris, August 22,1918. 

When a vehicle moves up a slope its resistance increases with the steep¬ 
ness of the slope. The motor drawing the vehicle up the slope uses a certain 
amount of energy to move itself, so that there is a reduction of the amount 
of tractive energy available for the vehicle or machine to be towed. This 
loss is due to the elevation of the motor on the inclined plane and is inde¬ 
pendent of the nature of the motor. For example, a tractor weighing 
6160 lb. which gives an actual pull of 1672 lb. on level ground, and hauling 
a plough requiring an average tractive effort of 440 lb. per furrow, will 
give a pull of 1320 lb. for 3 furrows and 880 lb. for 2 furrows on level ground. 

If this tractor mounts a 10 % slope, its possible tractive effort drops to 
1661 lb. owing to the decreased pressure of the driving wheels on the soil, 
and the tractor itself requires 616 lb., so that if it gives a pull of 1672 lb, 
on level ground, it can only give a pull of 1045 lb. when mountingp which 
is insufficient for opening 3 furrows, but more than sufficient for opening 
2 furrows. The tractor must, therefore, be handled in such a way that, in 
ascending, only 2 furrows are opened, while, in descending, 3 furrows are 
opened at the same time. 

Therefore tractor ploughs destined for U^e in steeply sloping land should 
be arranged in such a way that, by moving a simple lever, the number of 
plough bottoms working could be rapidly changed. 

MM. BB I/ACOTJR and Fabrb, 4, Avenue deVilliers,Paris, have exhibit¬ 
ed at the hToisy-le-Grand (France) official trials a Gabdoway plough (i) 
built according to the principle described above. It is a 3- furrow plough, 
and, for slopes, the third plough can be raised by moving a lever, when only 
2 furrows are ploughed. 

In considering the application of mechanical cultivation to the uneven 
ground in Scotland, the Hghland and Agricultural Society of Scotland had 
laid down the condition {2) that ploughs intended to work on hilly ground 
should be made in such a way that they could be quickly changed at the 

{i) See R., Oct, 1918/N0.1145. (-Srf.) — {2) See P,, Beb. 1918, No. 199. {Ed,) 
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end of the furrow so as to plough 2 or 3 furrows according to whether the 
tractor ascended or desceudes the sloping field. 

The Galloway plough fulfills the condition, which is applicable to 
so much cultivated ground. 

1272 - The Befort and Gaillard Electric Ploughing Set. — G^nU Rwai, Year x, No. 
83, p. 14-1*2 Pigs. Paris, 1918. 

In this system — now on trial near Paris — the electric current does not 
come from a section but from aj^generator forming part of the set. The 
makers thus use electricity as a mechanical organ acting at the point where 



Generator. 


Front view of windlass. 


it is required, and give that organ all the independence of the other organs 
forming the set. They are thus able, just as with a petrol engine and with 
jast as mnch freedom, to generate the power at the required place and when 
required. 

_ transforming the initial power into anxiliaiy current, the makers 
eiatm that the power actually available is much greate than the same power 

oeea as a tractor in direct traction. 

; Ihq system, using a single generator with a inini- 

mm has the advantage of always giving djrect.traction, the genera- 
t«r fqr the set, and ail the ploughs of the farm. 
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The set offei ed tc the Trench Ministr}^ of Agnailture consists of a steani- 
geiiciator, ‘vvoikiiig \eiy smoothly and easily controlled The geneiatoi is 
always supplied with watei and coal for a 10 horn's run t, e for i day's 
work without further supplies It thus forms a 11 obiie station going where 
wanted, when it has to supply its 2 sub-stations 

Cable-ploughing sets with a single genei ator all i equire a reti in cable 


Rear view of windlass. 


Generatoi 



01 a 1 etum pulley By doing away with the return pulley MM Effort and 
Gahiaed obtain a yield of 86 % of energy available at the draw bar. 

To provide foi unforeseen resistances and all the strains of tiaction, a 
good amount of reserve power must be available At a speed of 83 cm per 
second — a good practical speed for all hard work — the tractive efioit is 
1800 kg. Taking as basis a 5-furiow balance plough working at a depth of 
20 cm, and meeting a resistance of 55 kg per sq decimetre, the tractive 
effort IS not over 900 li^.; the reserve power is thus amply suffiaent 
meet all possible needs. 

The Bi^ORT and Gauxasd set have the following interesting chaarac- 
teiistics: — front swir^le-trees with automatic decentering, so that cable 
traction can be used (without an auxihary return of the cable) for dniled 
mops; a draw-bar hdok buffenng and controlling the tiaction 
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1273 “ Onee-Over’^ Quack Gnass Killer* — The implement and Machinery Review^ 
Vbl. JKI^IV, No. 520, pp. 415-^16 -f 1 Fig. I/ondon, August i, 1918. 

Tlie Quack Grass Exterminator Co., 912, Andrus Building, Minnea¬ 
polis, Minn., U. S. A., makes a new machine for exterminating weeds, par¬ 
ticularly couch grass. By running this machine once over a field (whence- 
its name), practically every vestige of crop-killing weed is said to be 
exterminated. 

This new device, shown in the appended figure, resembles a tractor, 
but does not propel itself. Its petrol motor serves to operate the mechan¬ 
ism while the machine itself is hitched to a tractor or drawn by horses. 

The machine consists of a framework mounted on wheels, carrying at 
its forward end an ordinary plough, minus the mould board, behind which 



** Oace-Over’* quack grass killer. 


is a toothed cylinder, followed in the rear by an elevator running backward 
and upward at an angle of about 4oointo separating mechanism, which, in 
turn, is followed by a large circukr sieve moving in an anti-clock direction 
as the machine travels forward. Inside the reel or sieve is a horizontal con** 
veyor running to a perpendicular elevator swing in the rear of the machine 
for conveying the w;eed refuse into a wagon driven alongside. 

Theoperationofthemachinecanbe described as follows :— The plough 
share located at thejorward end is 16 in. wide and set to run at a depth of 
4 to 6 in.; the ribbon of soil cut is passed back, there being no mould board, 
an^bfoughtinto contact with the teeth of the forward cylinder which cuts 
and ^eds up the weeds and soil. At this point about 60 % of the soil 
is the earth and the weeds, stalks, etc., are elevated into the 

sepamting machinery^ where a system of separation^not unlike that of a 

' dinuj' ' . ■ 
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wheat or small graiir threshing outfit, separates the weeds and 20 % of 
the soil, the latter being returned to the ground. All the weeds, and roots 
and the remaining 20 % of the soil pass into the revolving sieve in the rear. 
The soil is completely lost through the meshes of this sieve, and the weeds 
are carried upward by the revolving screen and dumped into the horizon* 
tal conveyor, in which they are carried to the perpendicular elevator in the 
rear, where they are elevated into a vehicle to be carted away and burned, 
or otherwise destroyed. 

Afieldisthusleftin a condition free from all weeds, roots and other 
noxious growths and in a thoroughly tilled condition, ready to be sown at 
once if desired. The machine has a capacity of 3 to 5 acres per day, ac¬ 
cording to the nature of the soil, the thickness of the ground and the speed 
at which the machine is towed. 

This new tool is said to be strongly made and should last from 5 to 8 
years ; its estimated cost is £ 200. 

1274 Motor-saw Mounted onaHand-eart.—N o.37,p.249 
4 * I Fig. Eaiisanne, 'July^O, 1918, 

Messrs Mfio-BVBT of Geneva make a circular *motor-saw for cutting fire 
wood ] the saw is driven by a petrol motor, the whole being mounted on a 
small hand-cart. 



MteOEVET motor-saw moimted on a hasid'Cart. 


The motor is of the type; it is simple, light and runs 

well. By adding another cylinder, the maker has improved on the bid, one*^ 
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cylinder type. As is shown in. the figure the MfiOEVET woodsawing plant is 
completely independent and can be moved and set tip anywhere in the 
forester at the farm. Its small size enables it to pass easily into restricted 
spaces. Its easy transport and use gives it a claim for superiority over 
other systems. 

The circular saw, with its roller-table and well protected blade, is very 
safe and easy to work. The engine drives directly on the sliaft of the cir¬ 
cular saw by means of a horizontal belt. The whole plant is strongly 
built and all the parts are easily accessible. ^ 

The engine consumes little petrol. By using this motor saw (i), 
great economy in labour can be made while the work is done more quickly. 

^ 1275 -The Marnier and Canonne Apparatus for Drying and Concentrating Liquids at 

Low Temperatures. — M'TRMIER, E. (Assistant Director of the Pasteur Institute at I..ille), 
in the Annales de VlnsHtuf PasUiir, Year XXXII, No. 4, pp. 145-149 2 Figs. Paris, 

April, 191S. 

Many liquids of organic origin, such as albumin, fresh grape must, 
milk, etc., carube kept a long time without any fermentation taking place it 
they are dried or even when sufficiently concentrated. To do this, they 
cannot be boiled at atmospheric pressure and often they cannot be heated 
to about 6o<^C without running the risk of changes taking place in their 
composition. To enable such liquids to be dried or concentrated at low 
temperatures while retaining all their properties MM. Marmier and Ca- 
NONNE have designed an apparatus (see Fig.) which is constructed as 
follows: —* 

The desiccator consists of a closed cylindrical boiler A with double 
walls a and h between which ^ circulates hot water maintained at the re¬ 
quired temperature. The upper wall c has an outlet tube d communicating 
by a pipe e with a condenser p ; this would be, for example, a tubular con¬ 
denser whose tubes are water-cooled internally. The steam given off in 
A condenses on the outside of the tubes and the liquid thus obtained is col¬ 
lected in a tank q. A vacuum pump maintains a suitable vacuum through¬ 
out the apparatus. The liquid to he treated, coming from a recipient 
having the tap y, is distributed through the boiler by means of a hollow 
shaft/traversing the gland gaud rotated by the pulley A or a cog-wheel. 

^veral radial tubes I, fixed on the shaft and communicating with the 
hollow interior, end in a nozzle m spraying the liquid in a fine spray on the 
chamber walls d. A scraper s^, carried by the arms is mounted on the 
shaft which carries it round.when rotating. It touches the cylinder walls, 
removing the concentrated or dried liquid deposited on the walls by the 
spray. A second scraper 0 is placed at the lower part of the shaft, and 
is so placed as to bring the dried product into a recipient w, from which it 
is removed at the end of the operation by the plug x. The apparatus 
works in the following manner: — 


TIte Tritfa i-cyllader, 3-H.P. Vtsjss. costs 2900 Siiviss francs j tliat 

witli Ftox engjne costs 3300 Swiss francs. {Ed.), 
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When the water-bath is at a suitable temperature, the tap j is closed, 
and a vacuum produced. The reservoir i is fulled with the product to be 
dried or concentrated; the shaft is set turning, y is opened; the atmospheric 



Harmeer & Canonne apparatus for drying liquids at low temperatures. Section. 


presstire forces the liqttid into the hollow shaft and into the jets*' The 
liquid is spread in a thin layer on the heated wall and quicMy evapora1:es- 
The rate of spraying and the speed of rotation are regulated in such away 
that the product deposited on the wall is dried or concentrated to the 


7 
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required degree before the spray passes again. The scraper st removes the 
product, which falls to the bottom and is scraped into the recipient w by the 
scraper 0. * 

For small “flows, jets with very fine holes are used. As there is a cer¬ 
tain minimum size, especially for viscous liquids or those containing 
solids in suspension, beyond which the jets become stopped up, a sufficiently 
large opening is used and, by means of a very simple mechanism fixed to the 
apparatus, the movement of the shaft and the arrival of the liquid are stop¬ 
ped once every revolution, the liquid being stopped just a little before the 
shaft. After a time sufficient for the product to evaporate, the mechanism 
sets the shaft in motion for a second revolution and allows the liquid to pass 
once more. Whether the apparatus works continuously or discontinuoiisly, 
the final product is always exactly the same for the same temperature and 
degree of vacuum in the desiccator. 

With this machine the author was able to concentrate large cprantities 
of fr^sh grape must which have kept perfectly, without any previous steri> 
lisation, for several years. It should be noted that owing to the intense 
evaporation of the liquid, the product treated is at a much lower tempera¬ 
ture —about 20° to 26 pC— while on the wall than the wall itself—36^ to 450C. 

1276 - The Eichenberger Electric Evaporator. — ahstbin, j., in the Schweizensche OM 

und Gartenbm Zeitmg, Year XXXI, No. 18, pp. 221-223 + 3 Miinsingen, August i, 

1918. 

Sindfc 1917, M. E. EIschenberoer, of NeuHrch-Egnach, canton of 
.Thurgovie, Switzerland, has made an electric evaporator for drying fruit, 
vegetables and other agricultural products, which has worked successfully 
for a year. 

As is shown in the figure the EichenbeRCtHR electric evaporator is 
shaped lik^^ a wooden cupboard insulated with eternit and fitted with a 
ventilating fan driven by a weak electric current; the bottom and walls 
are provided with heating elements and a heat regulator. 

This evaporator is made in different sizes ; the small model>$ are in 3 
sizes from 32 to 59 in. high; the model a, of 200 to 300 watts, can take 
from 6.6 to X4,2 lb. of material to be dried; model 5 , of 300 to 400 watts, can 
take from 14.2 to 22 lb.; model c, of 400 to 700 watts, from 22 to 40 lb. 
Their prices are 90 fr., 100 fr., and 150 fr. respectively. According to 
the size they take up to i6“tray$. 

Tile evaporator used by the authoristhe largest model, costing 1500 fr.; 
as shown in the figure, it contains ^ trajs hoWing ,264 lb, of apples 
or 154 to 220 lb. of vegetables. According to the product, from 7 to 24 hours 
are required to obtain the desired degree of dryness. 

^ The author used the apparatus contihuously day and night from Sep- 
^917, to Eebruaiy, 1918 and later on for another 3 weeks. ‘ Dur¬ 
ing all this time he dried 6600 lb. of apples, 660 lb. of prunes and from. 
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15 200 to 17 6oolb. of various products.— french beans, celery, turnips, 
parsley, etc. 



Etchenberger electric evaporator. 


1277 » Review of Patents. 

Tillage Machines and Implements. — Brasil: 10217 Three furrow 
plough; 10218 Ridge plough for cereal cultivation. 

Canada: 183565 Disc harrow; 183670 Harrow lifter. 

France: 487948 Combiaed cultivator and hoe replacing the plough and 
other implements ; 488287 Device for utilising Brabant and balance ploughs 
for motor culture by combining them with light engines; 488309 Impiove- 
ments to gang ploughs towed by cable. 

New Zealand : 39192 Harrow ; 39561 Subsoil-draining attachment for 
agricultural implement. 
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SHji>eden : 43134 Agricultural iraplement. 

United Kingdom: 117140 Soil pulverising*macliiae ; 117150 Coupling 
for motof-plougL ; 117169 Balance plough ; 117660-117661 Ploughs and 
cultivators for attachment to 2-wheeled motor-tractors ; 117766 Lifting 
device for ploughs or cultivators drawn by motor tractors ; 117771 Wheeled 
carriage for receiving beams* of plough shares or cultivator lines and for 
attachment to a motor-tractor ; 117856 Power cultivation of land by cables. 

United States: 1271031 Lister plough; 1271373 Plough; 1271483 
Dumping scraper ; 1271818-1272231 Rotary spaders ; 1272260-1272294 
Harrows ; 1272905 Tractor plough; 1273069 Spring governor hitch for 
plough. 

Drainage and Irrigation. — Sweden: 43242 Ditching machine. 

‘United States : 1273206 Ditching machine. 

Manures and Manure Distributors. — Denmark: 23389 Fertiliser 
distributor. 

United States : 1270849-1271007 Fertiliser dropping device. 

Driubs and .Seeding Machines. —, Canada: 183902 Potato planter. 

United States: 1272550-1273251 Planters; 1273039 Potato cutting 
machine. 

Various Cueturae Operations. — Canada: 183993 Plant protector. 

Denmark: 23310 Movable spring-tines for cultivator, horse-hoe, etc, 

France: 488320 Orchard plough. 

United Kingdom : 117548 Stake for supporting plants. 

United States : 1270787-1273496 Wheel weeder hoes ; 1270802 Riding 
cultivator; 127x292 Lister cultivator ; 1271882 j^ttachment for maize 
cultivator ; 1272567 Hand cultivator. 

CONTROE OB Diseases and Pests ob Peants. — New-Zealand : 40019 
Garden spra3ring apparatus. • 

Switzerland : 79035 Cockchafer trap. 

United States : 1270847 Boll weevil catcher; 1271355 Insect trap ; 
1271304 Palmetto-xoot and weed plough. 

Reapers, Mowers and Ot(her Harvesting Machines. Canada: 
183747 Basket for lawn mowers. 

Denmark : 23159 Platform for binders. 

France : 488234 Motor lawn mower. 

Switzerland : 78915 Mower knife control mechanism; 79032 Sheaf packer 
and binder. 

United Kingdom : 117137 Fruit gathering device; 117496 Improvement 
to side-delivery hay-raking and swath-tuining machines. 

United States : 1271703 Bean harvester ; 1271803-127867 Harvesters ; 
1271845 Header attachment fox tractor ; 1272007 Bundle-carrier for gram 
binders; 1272095 Sickle attachment; 1272140 Grain saving attachment 
for binder ; 1272360 Automatic trip fox shocking machine ; 1272371 HafBr- 
eora header; 1272426 Shocker attachment for binders; 12726x7 Hay- 
rake for medkanicai traction ; 1272628 Mower and harvester attachment; 
127266s Grain-xe^^^r; 1272666 Mechanical hay shocker; 12727x1 G>rd 
hoM^ for grain b&der ; 12727x7 ^ed harvesting machine; 1272733-1273350 
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Maize picking and busking machines; 1272875 Flax pulling attachment 
for harvesters ; 1272885 Attachmei^t for hay rake ; 1273240 Maize stalk 
cutter and loader. 

Machines for Liftings- Root Crops. — Denmark: 23223-23307-23325- 
23326 Potato diggers ; 23250 Root digging and topping machine ; 23211 
Turnip digger with elevator; 23327 Topping device for sugar beet diggers. 

Sweden: 39655 Potato digger ; 43016 Hand root-digger and topper. 

United Kingdom: 117126 Potato digger and harvester. 

United States: 1271076-1272604-1272986 Beet harvesters. 

Threshing and WinNoSving Machines. — Denmark: 23234 Attach- 
nfent for threshing machine. 

United States: 1271545 Grain cleaner for threshing machine ; 1272790 
Grain separator for threshing machine ; 1273462 Grain separator. 

Machines and Implements 'for the PIreparation and Storage 
OF Grain, FobDER,^ETC. — Canada: 183548 'Grain loader. 

Denmark: 23243 Straw-ctrtter. 

Switzerland: 78916. 

United States: 1272419 Hay and sheaf loader ; 1273040 Potato loader; 
1273065 Sheaf loader ; 1273312 Portable loader and elevator. 

FoREST'Ehr. — Canada: 183296 Brush cutter; 183464 Brush cutter and 
stump remover. 

Sweden: 43135 Stabilising device for hand saw while sawing ; 43217 
Hand saw spring device for felling trees. 

STEERbENG ANt) Traction 0^ Agr!ccdXtxtral MLickiNERy. — Canada: 
183518 Wind mill; 183831 Tractor. 

Denmark: 23i7ir23i79-23283 Wind mills, 

France: 488228 Win^ass for mechanical ploughing. 

United Kingdom: 116855 Steam tractor; 117114 Endless belt traction 
engine; 117125-117699 Tractors; 117662 Means for attaching a motor 
tractor to a binder. 

United States: 1270826 Motor driven vehicle; 1270991 Traction wheels; 
1271239 Traction belt-chain; X271546 One-side endless-belt tractor; 
1271661 Tractor attachment for farm implements; 1272287-3:272475-1272491- 
1273631-1273652 Tractors; 1272592 Tractor attachment; 1273035 Trac¬ 
tion and power attachment for ‘motor-car; 1273350 Tractor attachment 
for automobile ; 1273470-1273519 Power transmission attachments for auto¬ 
mobiles ; 1273582 Wind mill. 

Feeding and HLuising Livestock. — Denmark: 23153 Hog self- 
feeder. 

Sweden: 43261 Calf feeder. 

United States : 1272591-1273294 Horse shoes ; 1273305 Branding and 
dehorning squeezers for cattle. * 

‘ Poultry Farming. — United Kingdom: 117329 Food for poultry, etc. 

United States : 1271666 Incubator. * ^ 

Ap^Oolturb. — United' States: 1273286 Horizontal honey extractor, 

INduIstrSees depending on Plant P!roducts. *— Brazil: 10186 
New, process and device for preparing Madeira wine. 
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JJmtei Kingdom: 116994 Machine for stoning fruit; 117479 Vegetable 
cutting and slicing machine,; 117557 Kfachine for filling bottles, cans, etc.; 
117582 Machine for capsuling bottles ; 117749 Machine for cuttmg and slic¬ 
ing lemons. 

United States: 1271065 Baker’s furnace ; 1271269 Manufacture of non¬ 
alcoholic malt beer; 1271371 Preparation of yeast; 1271868 Pine apple 
fleshing machine ; 1271914 Method of treating raw sugar juices ; 1272750 
Process for preserving fruits and vegetables ; 1273120 Hemp drying rack; 
1273293 Vegetable dye and process of making same; 1273395 Tobacco 
drying system and apparatus; 1273396 Heating and drying apparatus. 

IndustriesD i^PENDiNG on animae Products. — Canada: 183588 
Fish drier. 

United States: 1271060 Process and formula for tanning hides ; 1273662 
Process of tanning. 

Dairying. — ^N^w-Zealand: 33925 Milk ejector ; 39983 Skim milk 
tank delivery apparatus. 

Sweden: 43037 Device for separator delivery tank; 43068 Cream 
delivery control for centrifugal separator bowl; 43190 Chum and centri¬ 
fugal separator combined; 43259 Improvement to a milking machine ; 
43262 Qmm ; 43277 Device for suction milking machine. 

United Kingdom: 1x7307 Milking machine ; 117355 Churn ; 117557 
Machine for filling bottles, cans, etc.; 117713 Apparatus for drying milk. 

United States: 1271153 Milk pasteuriser; 127x367 Centrifugal separa¬ 
tor ; 1271544 Vacuum milking machine; 1273375 Method of testing milk. 

Farm Buxedings and Equipment. -- Canada: 183329 Portable sheep 
fold and shelter. » 

United States: 1270879 Barn ventilator; 1273456-1273673 Wire 
stretcher. 


agricueturae industries. 


1278 - Analysis of Portuguese Golares Wines.— gon^ves m Sousa, j. v., ia the 
visi0 Agronomica, Year XIU, Series 3, Nos, 1-4, pp. 90-93 + 3 Tables, I/isbou, 1908, 

To distinguish the Colares type of wine (i) the author analysed 127 
samples of red wine and 23 samples of white wine from these vineyards. 
Below are give the averages of several determinations.,The first figure for 
each value is for red wines, the second for white Wines:— 


(i) Colares (or CoUares) wmes are fine table wines from the vine-growing district of 
thfibisSn and banks of t^eXago.Theseremarkabie wines are made almost exclnsiveiy with 
*^Ran^o*' grapes, considered the finest of Portugal, They form the basis of the Colares 
vineyar#,,2o nailes from I^sbon, on the sandy shore near Cintra. — B. C. Cikcxnkato pa* 
Oosm and B, bb Castro, ** Ls Portugal m point do me agHcole ”, pp. 389-394, 
tebon, 1900. {EA) f. 



INDUSTRIES DEPENDING ON PEANT PRODfrCTS 


1367 


Alcohol. — by volume, 11.14%, ii-99%; by weight, S.84%, 9.49 %. 

Total dry extract : — 23.41 gm., 18.61 gm. per litre. 

Total acidity (expressed in sulphuric acid per litre):— 4.65 gm., 4.37 gm. 

Fixed acidity (expressed in tartaric acid per litre) : 5.96 gm., 5.78 gm. 

Volatile (expressed in acetic acid per litre);— 0.95 gm., 0.93 gm. 

Ash : —About 10 % of the reduced dry extractRed wine, 2.42 gm., 
white wine 1.88 gm. per litre. 

Phosphoric acidj — In the ash of red wine, 0.20 gm., in that of white 
wine, 0.175 gm. 

Reducing sugar : — 1.54 gm, 0.99 gm. per litre. 

Qlycerine : — 6.20 gm, 6.59 gm. per litre. 

Tannin : —Red wine, 0.81 gm. per litre ; white wine, 0.002 gm. (it could 
be estimated in three samples only). - 

Bitariraie ojpotash (by Bertheeot and Feeuribu’s method)1.93 
gm. 0.75 gm. per litre. 

Two tables show the results obtained for each of the 150 samples of 
wine analysed, and give the localities from which they came. 

C279 - A Study of the Viscosity of Various Colonial Oils.— heim, e. , m the BtaieHn de 

. VOffice Colonial, XI, No. 125, pp. 251-264. Melim, 1918. 

The author, Director of the Colonial Production Investigation Service, 
reports work done by this Service. Certain colonial oils, such as castor 
oil, are of great, value for lubricating purposes. As a rule, however, in the 
case of all fats, even those which are solid at normal temperature, it is ne¬ 
cessary to ascertain whether the viscosity constants may be used to charac¬ 
terise and differentiate .the fatty bodies. On the other hand t]ie relation 
between the chemical properties of fats, their viscosity constants and other 
physical constants require to be defined. .The study of the viscosity of 
iatex, rubber solutions, etc. as well as of oils and f?Lts; is of equal interest. 
Viscosity tests were made with a viscometer made on the same principles • 
as that used for the study of the viscosity of solutions (i). 

CoNCEUSiONS. — Viscosity' varies greatly with the temperature so 
that when viscosity determinations are being made variations in ttmpefa- 
ture should be guarded against. Comparative tests must be made at the 
,same temperature. The viscosity of oils and fats varies with different phy¬ 
sical properties. If oils are divided into three groups, drying, semi-drying 
and non-dr3dng, the viscosity increases considerably with the density in 
each group. This also applies to fats. 

The viscosity of an oil does not appear to depend on the solidifying point 
and, except in the case of very viscous oils, it increases with the point of 
melting or solidification of the fatty acids. In the case of fats it increases 
* with the* melting point of the fat or fatty acids. 

The. viscosity also varies with the chemical composition of the oil 
or fat and decreases as the oleic acid, 1 e.,liquid, content increases. It 
would be very interesting to mix acids or pure fatty glycerides and dAer- 

(1} See Comp$ 0 S rmdms de VAcademie des ScienceSf JtUy 8,1912. (Ei.) ", 
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mine all their physical properties. The results would certainly throw 
much light on the complex question of the composition of oils and fats. 
Finally, the viscosity varies with the commercial constant known as the 
iodine value and, for liquid oils, is higher in proportion as this value is 
lower, i. e., as there are fewer liquid acids. 

It should be noted that if liquid oils or fats obey fairly definite laws, 
this is not true of very viscous oils which sometimes behave as an oil, 
sometimes as a fat. More numerous experiments will make it possible to 
clear up this point and to confirm what is already known. In practice vis¬ 
cosity is not only a quality of a lubricating oil, but is also an important 
physical property for the industrial characterisation of colonialoils andfats. 

1280 - Oil of Jessetiia polyearpa Nuts and Caryodendron oriaoeease 
Seeds, in Colombia, — Bacharach, a, E- (Wellcome chemical Laboratories)*, in Th& 
Analyst, Vol. XLHI, No. 509, pp. 289-291 -f- 2 Tables. London, August, 1918. 

In Colombia oil is extracted from the nuts of '' sejen {Jessmia poly- 
carpaYjaxst). This oil is known locally as''aceite de sejen '' (liteially'* oil 
of palm ”) and is said to be efficacious in chest and lung complaints. It is 
also used for cooking purposes. It is a pale yellow oil, with a slight fluores¬ 
cence and not unpleasant smell. Analyses gave the follcwing values : — 
Saponification value, 188.5 > iodine value, 74.1; Hehner value, 93.8. It 
is seen that this oil is very similar to olive oil. 

Theseedof theEuphorbiaceae Caryodendron orinocense Earst, knownin 
Colombia as tacay are eaten toasted. A chemical analysis gave the 
following results: — Water, 4.43 % ; ash, 2.95 % ; crude fibre ; 2.40 %; 
oil (ether spluble), 53.20 %; proteins, 12.90 %. Tlje flavour of the roasted 

seed is somewhat similar to that of burnt almonds, but rather more bittef. 

« 

1281- fifote on Orange-Pip OH.— :^toer,D.G., in The Analyst, Vol. 30,11, No. 497, 
pp. 2j?i-2^3. London, August, 1917. 

In marmalade factories the pips are separated by centrifugalisation. 
Very few attempts have been made to use them commercially though it 
would be easy, after drying, to extract the oil from them either by pressure 
or the use of solvents. By the’use of petroleum ether the author extract¬ 
ed from the pips 37'5 % of a golden-yellow, almost odourless oil, at first 
only slightly bitter, but becoming more so on keeping. The oil saponifies 
easily and should be suitable for the manufacture of soap. 

An analysis of the oil gave the following values:— Saponification 
value, 193.7; iodine value, 100.3 J specific gravity at 15°C., 0.9208. 

raSs - Onthe ComposiHonotProit Juices.—OC hompson, P., in the Delaware AgricuUnral 
Exferimeni Staiion, Bulletin No. xig (Annual Report, 1917), pp. 18-19. Newark, 
February 1, 1918. , 

The author liasr attempted to estimate the citric, malic and tartaric 
ad^s in various fruit juices by means of the rotatory power reduced 
with ammonium acetate or molybdic add. Good results were obtmned 
wia pare solutions of the above-mentioMd adds, but they did hot 
with those obtained mth natural, fait juices,” probably because of 
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the rotatory influence of other constituents of the sugars themselves and 
because the molybdic acid was reduced. Good results vrere given by 
the Pratl method as modified by Wieeaman for* estimat;ing citric acid. 
Preliminary studies of the hydrogen-ion concentrations of fruit Juices at 
difierent periods of ripening gave constant results. This fact is considered 
as showing constant acidity. This invariability is probably necessary 
to allow the action of enzymes. 

1283 -The IndustrialXJtilisationoftheColourmgMatterof SweetSorghuittGIuiaes(i), 

— PrEDALLTJ, A., in Comptes rendus des Seances de VAcademic des Sciencesj'Vol. CEXVII, 
No. 9, pp. 345-348. Paris, August 26, 1918. 

Towards 1850 the presence in the stem of sweet sorghum of a colour¬ 
ing matter giving a Ted dye was reported. This dye, known as Baden 
red ”, was not used in practice. While studying sweet sorghum flour the 
author was struck by the colouring capacity of the acid juices which had 
been used during the hydrolysis of the starch, and tested this colouring 
matter on various fibres both mordanted and not. He found that the 
colouring matter could be extracted from the crushed glumes by treating 
them in the autoclave, under a pressure of 2 kg. per sq. cm., with distilled 
water containing i % of sulphuric or hydrochloric acid or 2 % of sodium 
bisulphate. ♦ 

The colouring matter dyes wool, silk, leather and cotton. The acid 
juice dyes wool directly and silk by boiling,'giving a fine salmon colour. 
A fine series of shades may be obtained by mordanting and intensifyifig. 
The shades thus obtained with wool and silk are bright and full, fast and 
easy to apply, giving beautiful shades varying from violet to fire red with 
a madder tint (lilac, claret, pink, amaranth, salmon), from fawn to a 
rich, pure brown, from pearl grey to dark grey. This colouring matter of 
the glumes of sweet sorghum, as well as that of several varieties of sorghum 
with black glumes, could no doubt be used advantageously for industrial 
purposes. 

1284 r* Papaine as a Coagulant for Rubber. — India' Rubber World, Voi. tvii,No. 5^ 
p. 311. New York, February, 1918. , 

Experiments .wer^e recently undertaken by Uet:6e to determine the 
value of papaine as a coagulant for H&ma latex. An aqueous solution of 
this preparation proved twice as powerful as an acetic acid solntion of the 
same ^concentration. The vulcanisation period of rubber thus prepared is 
normal, but the rubber dries very slowly. »• 

Papaine is the dried milk sap of the papaw tree, a native of Central 
America and the West Indies, but now introduced into most tropical coun¬ 
tries. Papaine acts as a rennet and is sometimes used as a substitute for 
pepsin in medicine. 


(j) See R. Feb., X918, No. 172; R. Aprn,i9i8, No. 467; R. Oct., 1918, No. 1075* 

(Ed.) , 



1370 


DAIRYING — MEATS 


INDUSTRIES 
DEPENDING 
ON ANBIAX 
PRODUCTS 


1285 - The Effect of Heat on the Citric Acid Content of Milk. - Sommer, h. H-and 
hart, B. B. (laboratory of Agricultural Cbemistry of tbe XJuiversily of Wiscousm,Ma- 
6 ison)iinThe Jomnalof Biological Chemistry, Vol. XXXV, No. 2, pp. 3 i 3 " 3 iS “h 3 Tables, 
Baltimore, August, 191^. 

ObermaiER stated that boiling decreases the citric acid content of milk. 
The authors made experiments on the effect of heat on this constituent of 
milk to determine whether the decreased citric acid of boiled milk is respon¬ 
sible for scurvy or Barlow^s disease (i) in children on a milk diet. Many 
workers (!PtJNK, Gerstenberger) consider the anti-scorbutic effect of cer¬ 
tain fruit juices to be due to their high citric acid content. 

Several milk samples were heated to different temperatures by differ¬ 
ent methods, and it was observed that even prolonged boiling (in the auto-, 
clave at 15 lb. pressure for i hour) did not affect the citric acid content, nor 
does heat change the salts of this acicL to an insoluble form. 

1286 - Method 0! Counting Bacteria in Raw or Pasteurised Milk.— Allen, p. iu The 
Journal of Infectious Diseases, Vol. XXII, No. 3, p. 245, March, 1918, reviewed in Office 
intermtioml d'hygiene publique, Vol. X, No. 7, pp. 851-853. Paris, July, 1918. 

Up to the present the practical bacteriological control of milk has beeii 
almost impossible. It could only be done by .the general method of isola¬ 
tion on plates,, a tedious method requiring at least 24 hours to give a re¬ 
sult, and therefore inapplicable in general control as at would be impossible 
to enforce such a delay before allowing the sale of suspected milk. 

^ The author described in detail a rapid bacteriological method of con¬ 
trol which should fender great service. ‘ An aqueous suspension of alumina 
imxed with milk holds the bacteria in a tube. By centrifugalising the mix¬ 
ture an alumina clot is obtained containing all the^ bacteria free from fat 
and casein. The residue is spread thinly on a slide and stained. As the 
alumina particles have little affinity for the of methylene blue 

stain used, the bacteria can easily becounted. 

1287 - A Method for Detecting Bird^s Flesh in Meat PreseiveSv — Gaotrelet the 
Industrie Frmpaise de la Conserve, Year V, No. 22, pp. 217-220, Paris, June, 1918. 

■ It is well known that the oxygen-absorbing' respiratory pigment in 
animal blood varies in colour with the species and ^ccordingto the intensity 
of the bio-chemical exchanges in the organism, i, e, it is <») blue through 
cupric albuminoid — haemocyanin, found only in the lowest animals, 
h) red through ferrous albuminoid—-haemoglobin,only foundinafewlower 
animals (in the freestate in the blood) and in all the higher animals in special 
corpuscules. As the diamet^ of these corpuscles exceeds that of the lar¬ 
gest muscular capillaries itis necessary for them, ih order to circulate in the 
Rood, to become deformed to a mote or less considerable extent in confor¬ 
mity with the intensity of the biochemical exchages in oxidation or heat 
whichtheyhavetoassuietotheorganism. InmostmammalsthecapiUary 
** d^ormity of the corpuscles is moderate and they are caEed discoiM* 


W See.R. Sept., 1918, No. 952. {Sd.) 
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In non-cyclostomous fish, reptiles, birds, camels and pacas this capillary 
deformity is more marked and the corpuscles are c^Q.6,elUptoids, The 
diSerent animal species which have a respiratory pigment within the 
corpuscles can be rapidly and clearly divided into two groups by a simple 
microscopic examination;— those with discoid corpuscles and those 
with elliptoid corpuscles. 

The differentiation may be carried yet further. Haemoglobin is never 
exactly the same in all animal species and the crystallisations of haemin 
hydrochlorate derived from it are different and t3rpical for each higher ani¬ 
mal species. The peculiar physiological properties of the albuminoids of# 
animal tissues make it possible to obtain all the desired solution by means 
of anaphylactic injections. 

The differential detection of animal fleshin meat preserves is, however, 
a particular one because the meat has been cooked and many workers have 
insisted that such detection is impossible under these conditions. Never¬ 
theless the author has done so many times by the following method: — on 
a slide is placed a drop of physiological serum diluted with caustic soda 
in proportion to the average alkalinity of the blood serum of animals in 
general (220 mgm. per 100 parts), a mixture is made in the serum on the 
surface of the slide and, after about ten minutes a direct microscopic 
examination (without cover glass) is made with a magnification of about 
400 diameters. 

By these means it is possible to observe the blood in cooked preserves 
in the form of an amorphous mass of dissociated haematoidin, but also in 
the classical form of discoid corpuscles if it is a question of mammals 
(cooked black pudding), »or with the haematoidin mass may be recognised 
elliptoid corpuscles, as in the case of preserves made with bird's blood 
[e, g, “ sanguette fricassee ", made of the blood of chicken or duck fried in 
butter with onions), or, with the haematoidin mass are seen both discoid and 
elliptoid corpuscles, as in the case.of mixed preserve %. blood of pigs and 
ducks mixed). 

CoKCEtJSiON. — A microscopic examination in an alkaline serum me¬ 
dium makes possible a generic detection of discoid and elliptoid corpus*: 
cles in the coohei bloods, either when mixed or separaiedf of mammals and 
birds, thus making it possible to distinguish easily the origin of the ma¬ 
terials used in meat pileserves. 

1288 - The Yemen Coffee Trade,— See No. 1242 of tins Rei>iew, 

1289 - The Tea Trade in Indo-China. — See No. 1243 of tMs Review. 

£290 - The 0 evelopment and Future of the Silk Products of Indo-China,— See No. 1264 

of this Review. 
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I29X - Measures for the Control of Locusts, in Italy, — Gazzetta uffidau dci 
d'ltaUa,YQ&r 1918, No. 213, p. 2590. Rome, Sept. 9, 1918. 

By the decree No. 1214 of July 14,1918 of the I/ieutenant-Governor of 
Italy which came into force on September 10 it was ordert d that:— 

Art. I. — To art. 5 of the decree of June 26,1913, No. 888 (i) be added 
the following paragraph: —The Ministry of Agriculture may order the 
control of locusts. Accor 4 ing to art. 4 no indemnity is due and no pre¬ 
vious order or notification need be made to landowners or managers 
Art.2.—Toart.yofthesamelawthefollowingparagraphbe added 
Half of the cost of controlling locusts shall be paid by the State which may 
advance the whole sum. The other half shall be divided between the Pro- 
' vince and the invaded or threatened Communes. 

When the State advances that part of the expenses incurred in the con¬ 
trol of locusts which falls to the Province and the invaded or threatened 
Communes, payment shall be by the methods and guarantees mentioned 
in the first articles of the present decree. • 

The Communes may contribute by loans, the value of which is de¬ 
ducted from the contribution to be paid by them. They are authorised 
to demand the necessary aid from citizens capable of work, paying those 
workers whose position calls for an indemnity. 

When, in spite ofitsobvious necessity, the‘Communes refuse the aid, 
the Prefect, on the proposition of the delegates of the Ministry of Agricul¬ 
ture, may pass an order to deal with it. ^ . 

^ Art. 3.—The decree, No, 529 of June 15,1911, is abrogated from the 
day on which the present decree comes into force. 


DISEASES NOT DUE TO PARASITES 
„OR OF UNKNOWN ORIGIN. 

1292 “ Root Rot of Citrus ia the .Oasis Tripoli.— leone, G.,in VAgHcoUum Co- 
Year XU, xst Half-Year, No. 4, pp. 209-215 -f 4 Hgs. nior^nce, 1918. 

During his studies on the cultivation of blood oranges d^mmi ”} 
the author ascertained that root rot {** marciume radicale of citrus trees 
% very cpmmon in the oasis of Tripoli, where it has existed for some time* * 

„ (ri 1913, 995. { Ed ,) 
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It is difficult to distinguish, afected trees because the disease is already very 
advanced before signs of it appear on the leaves. The first symptoms are 
hampered growth, thin twigs, slight yellowing of theleaves, abundant flower¬ 
ing followed by the fall of the flowers and leaves and the partial, then total 
loss of all the leaves. When the roots are uncovered a strong smell of putre¬ 
faction is noticed. The roots are badly diseased, blackish in colour, and 
soft and spongy. The bark is easily removed, and underneath there are 
White layers of mycelium. In most cases the affected tree dies. The disease 
is contagious. 

In the soil of the oasis of Tripoli strata of more or less impermeable 
rock are found at various depths which the roots may reach. The irrigation 
water may remain more or less on these strata and, as the natives irrigate 
citrus trees copiously, water being given in summer every five days in quanti¬ 
ties much exceeding the needs of the plants, the author considers root rot 
to be caused chiefly by excess of water. The trees may be rendered subject 
to the disease by the excessive use of manure containing faecal matter, the 
rapid fermentation of which may affect the cortical tissues of the roots. 
This would occur especially where citrus trees are grown in conjunction with 
vegetables. Whatever the original cause of the root rot may be, abundant 
irrigation favours its development. Its rapid spread is facilitated by the 
system of propagation used which usually consists in layering and, more 
rarely, in the use of cuttings. 

The most important preventative measures are : — 

1) When propagating by cuttings, use cuttings and healthy 
rooted cuttings from trees unaffected by the disease. The best and safest 
system, however, is to use plants grafted on bitter orange trees. 

2) If well-made manure is not available it i^best to use mineral ferti¬ 
liser. 

3) The roots should not come in contact with the manure, 

4) Irrigation should not be excessive but reduced to the absolute 
minimum required. 

5) Herbaceous plants neqding much moisture and organic manure, 
such as vegetables, should not be grown in conjunction with citrus trees. 

6) Trees should not be replanted where there are any dead roots. 

7) Trees should not be planted too deep. 

8) The plantations should be constantly examined because, if the 
<iisease is discovered in its early stages, it may be controlled, in some cases 
at least, by isolation and care of the plants attacked. 

1293 - Disease of the Elm and Kettle Tree, Observed in Italy.—PAiTTALNEt.Li, E., in 

Stazioni sperifmnttzU agrarU Ualiane, Vol. El, Pt. 3-6, pp. 214-219 4 * 2 Plates. Mo¬ 
dena, 1918. 

In'August, 1915 the author observed an apparently new disease on. 
, young elms and nettle trees {Celiis australis) grown uninterruptedly ior 
several years in the Royal ISfursery of Aquila. Young elms one to two years old 
were, stunted with shprt, thin twigs with short internodes, and very devel¬ 
oped secondary branches which gave the trees a bushy appearance. The 
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leaves were very small, covered with small, transparent, yellowish spots, 
irregular and of varying thickness, generally thinner in the pale areas. 

The upper part of the nettle tree was chiefly attacked, and was also 
stunted, the internodes being short, the branches thin and the development 
of the secondary branches more rapid than in normal plants. The leaves 
too weresmallerthan normal ones, deformed, twisted, Wrinkled, and covered 
with spots of a yellowish-green even in reflected light. The leaves were 
thinner in the pale areas. Neither on the young trunks nor on the roots 
was there any sign of an insect or plant parasite, or of any histological di¬ 
sease of these organs. The roots were few in nuniber,little branched,but 
healthy. 

' When the stunted trees were transplanted in fresh soil the disease dis¬ 
appeared or diminished more easily in the nettle tree than in the elm, but 
the growth of the diseased plants was slight, and often they did not survive. 

The author has observed in Emilia on several occasions a disease simi¬ 
lar to that found in the nursery at Aquila, but, instead of attacking young 
plants, it attacks the last annual buds of adult trees. These buds are so 
stunted as to look like “ witch's brooms The author believes this disease 
to be caused by functional disturbances. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PDANTS. 

' r 

GE 23 ESA 1 . 1294 - PuBgi of the ValleySan Martino or the Valiey of Germanasea, Piedmont, 
Italy (i), —' Peyronel, ]B. m the Nuovo "^Gtomale Botanico Italiano, New Series, 
Vol. XXV, No. 2, pp. 146*192. Rocca San Casdano, 1918. 

This second contribution to the study of the mycojogical flora of the 
Vaudois Valleys of Piedmont gives a list of 128 species of macromycetes 
and micromycete^ almost all of which were collected in the Ridaretto 
district, mostly at altitudes above 3 28cf feet, during July, August and 
September, 1914, and August and September, 1916. Sjventy-two species 
' are hew to the district, and one is new to Italy. The description of most 
of the species is followed by morphological and biological observations. 

1205 - Faagi from India, Malaya and Africa. Bomk Gmden^ Kew. Bulletin 0/ 
Miscellaneous Information, No. -6, pp, 207-220 4- S Figs. I,o«< 3 o», 2918. 

Nine species from India, Malaya, Africa, and Australia are described 
in the present note, apparently as new to science. 

The following species axe worthy of special mention :-r 

1) Femes degam Wakefield, on living Shotea mhusia Sal") at 
Si]^hbhum; this polypoxfls is not reported to have cau^d serious dam^e; 

2) F, pseudo-ferrem Wakefield.; the cause of a serious disease of the 


* (i) ^ 1917, No, 191.' (M) 



PlyANT DISEASES 


GENERAL 


1375 


roots of Hevea brasiliensis in MolsLyo.; the disease in question was first at¬ 
tributed to the action of Poria hypolateritia ; unfortunately the material 
available at present is imperfect and it seems that perfect fructifications 
are rarely formed; when well developed ones are available, the description 
given may have to be revised, but as the species cannot be identified as 
any known form, a name has been given to it in the interval; 

3) Puccinia Coreopsidis Wakefield, on Coreopsis, in Uganda; 

4) Cercospora latimaculatus Wakefield on leaves of Bauhinia at 
Aburi (Gold Coast). 

1296 - On the Life History of the Rose Blotch Fungus (Aeiinonema. Rosae)^ in 

Great Britain. — Alcock, N. the Royal Botanic Gardens, Keio, Bulletin of Mis^ 

cellancous Infonmtion, No. 6, pp. 193-197 -r 2 Figs -j- i Hate. Eondon, 1918. 

Work on the control of Actinmema Rosae (i). —which, according to 
Wolf does not belong to the genus Marssonia (2) —has till recently been 
hampered by lack of knowledge of its life cycle and the origin of the new at¬ 
tack each season. This problem was solved for the United States by,WoEF 
{1912) who found on dead rose leaves &n ascigerous stage, for which he 
formed the genus Diplocarpon (3) belonging to the family Microthyriacem. 
The perithecia ripen in April and the ascospores foimed in them‘infect 
the young foliage as it unfolds. There did not appear to be an ascigerous 
stage in Great Britain, where repeated investigations into this subject had 
always given negative results. When pruning Juliet roses in the spring 
.of 1918 a patch of discoloured tissue, apparently caused by a fungus, was 
noticed on the young wood of the previous season, A microscopical exami¬ 
nation showed these patches to contain abundant mycelium and compact 
masses of fungus-tissues bearing spores of Actinonema Rosae {4). 

The season was well advanced before the infection on the young wood 
of Juliet was first observed. The roses in most of the gardens had already 
been pruned and it was no longer possible to obtain much more material 
dr to make a complete list of the varieties affected. The fungus is scarce 
in the Royal Botanic Gardens, Rew, and appears to die soon if introduced 
into the neighbourhood. A visit to the Gardens of the Royal Horticultural 
Society at Wisley showed the wood of the following varieties to be at¬ 
tacked : — Madame Ravary, La Tosca, Mrs. David Jardine, Grass an 
Teplitz, and Juliet. 

It is not sufficient to collect and bum infected leaves, attention should 
also be given to fhe wood of the preceding years and, if it be infected, it 
should be cut. Experiments in America have also shown that dusting 
' eight times a year with a powder composed of 90 parts of finely ground sul- 


(i^See R, April 1911, No. 1294. {Ed.) 

(s) See R. Jime, 1913, p. 879 ; R^ Nov., 1914, No. 1073. {Ed.) 

{$) See R. Dec.^ 1915, No. 1350. {Ed,) * 

{4) From 1914 onwards was observed in France in tbe tissues of the stem mycelium at-- 
ttlbuted to Marssmia Rosae and it was henceforth considered that this mycelium might be 
perennial. ‘ See i?.*Nov., 1914, No. 1073* (Ed.) 
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phur, and ii parts of arsenate of lead is very effective in controlling blotch. 
Bordeaux mixture and lime sulphur are also satisfactory, but disfigure the * 
plants. In badly-infected gardens it is advisable to use a fungicide even 
if the trees have been carefully pruned, because soms pustules are almost 
certain to have passed unnoticed and spores may be carried from neighbour¬ 
ing gardens by the wind. It is most important to begin spraying early to 
prevent the fungus from entering the leaves because, should this occur, the 
mycelium continues to grow in the tissues and the blotches follow inevitably. 
American experiments have shown that, to protect the trees completely, it 
is necessary to spray at intervals of about a month. 

sEsiSxANT 1297 - Specific Resistance of Different Varieties of Spring Wheat to Fusarium 

cufmorUttt in Sweden. — Akerman, A., m Smtiges Ufsadesforenings Tidsshnft, Year 
xxvm, Ft. 2, pp. 82-89. M^mo, 1918. 

In 1917 spring wheat in South and Central Sweden suffered severely 
from attacks by Fustirium culmorum. According to the author this was 
due to two causes:— i) the seed from the 1916 harvest was already badly 
infested by the Fusarium which developed in the damp, rainy weather 
which prevailed during the harvest; 2) the great drought of the spring of 
1917 which greatly weakened the plants, thus making them more subject 
to dis'ease. 

Kot ail the varieties examined behaved in the same way. The most 
immune varieties were 0850 (of Sol X Svalofs Kolben), 0841 h (new strain of 
Extra Kolben), 0810 (of V^rpM X Brunt Schlanstedter). These were 
followed by 0805,0821,08215 (of VarpM X Svalofs Kolben), 0841 (Extra 
Kolben), Marquis, and a native spring wheat from Dalarna. 

The most susceptible (judged by the number* of diseased seedlings) 
were0201 (of Emma), 0804 (of Emma x V&iparl), V&rparl, Svalofs 
Kolben, and Halland native spring wheat. 

Numerous •concrolled experiments confiimed these different degrees of 
specific resistance the causes of which are not yet known. There is no re¬ 
lation between earliness and the intensity of the attack. The early varie¬ 
ties 0880 (ripe on August 31) and the Holland wheat (August 31),suffered as 
much as the late varieties 0201 (September 4) and 0804 h (September 9), 
The different behaviour of the varieties may depend on the structure of the 
flower or the presence of substances toxic to Fusarnm. 


1298 - Disease-Resistant Sugar Canes, in Porto-Rico, — See No. 1230 qf this Review, 

1299 - Direct Bearers Resistant to Diseases and Pests, in Franoe. — See No. 1250 of 
this Review, 
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1300 - The Influence of Pruning on the Resistance of Grafted Vines to Diseases and. 
Pests. — See No. 1251 of this Review. 

1301 - Copper Sulphate and Copper Products in Italy,— See No. 1210 of this Rmew. 

1302 - Disinfection of Seed j^ainst Phosporagramineaf Injurious to Barley.— 

pm, J. and Kolhu Rawn, ihe Tidsskrift for Rlmiml, Vol. XXV, Ft. i, 
pp, 56-116 4 - Bibliography of 20 Publications, Copenhagen, 1918. 

Prom ^ 9 ^^ ^ 9 ^^ numerous investigations have been made in Den¬ 

mark to determine the best method of disinfecting seed barley against 
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Pleospora graminea {“ Stribesyge ”) which does setiotis damage to barley 
crops in the north of Europe. 

If the necessary precautions are taken the best results are obtained 
by soaking the seeds in solutions of formaldehyde, copper sulphate and 
mercuric chloride. If the material is badly afiected it is left in 0,2 % 
of formaldehyde for 6 hours, or 0.5 % of copper sulphate for 4 hours, or 
o.i % of mercuric chloride for 2 hours. If the material is otily slightly 
a:ffected the time of soaking may be reduced by half. 

Treatment with hot water may be carried out in three ways :— 
d) soaking for five minutes in water heated to 56 or 57^C., the seeds 
being softened in cold water ; 

h) soaking'in hot water followed by the drying of the material at 
high temperatures — 8o<^ C. or more; 

c) simple soaking in hot water followed by drying in the air at normal 
temperature. 

The best results have been obtained with the last method although 
it is not so satisfactory as mei curie chloride, formaldehyde and copper 
sulphate. The appended table gives the efficiency of the different remedies 
by showing the decrease per cent of affected plants and the corresponding 
increase in the yield in grain and straw. 


Treatmen]^ 

Number of tests 

Percentage 

of 

infected plants 

Decrease in the percentage 
of plants Infect^ as the 
result of the treatment 

Percentage 
of increase in the 
yeld of 

Grains 

not disinfected 

rO 

•il 

: 0% 

1 

seed 

culms 

llul water at 56-570, followed by dtying of 

1 

1 

• 

1 

I 

I 




the seed at high temperature. 

4 

15.3 

1 5.3 

10.0 

8 

4 

Idem^ without drying... 

17 

14.7 

1.2 

13.5 

8 

6 

Hotwatei at 50-51°, after softening of the seed 

II 

1 14-9 

I.O 

13*9 

II 

6 

Soaking in copper sulphate . .. 

7 

18.6 

3.2 

15.4 

3:3 

7 

Soaking in formaldehyde . ....... 

8 

20.9 

3-4 

17.5 

in, 

9 


If the treatment has no unfavourable influence on the germinating 
faculty or germinating energy there is for each percentage decrease in the 
number of plants infected an increase in yield equal to 0.6-0.8 % for seeds 
and 0.4 % to 0.5 % for stems. 

^Early sowing in cold soil favours the development of Pleo^pora, If, 
in this case, later sowing is impossible, disinfection of the seeds becomes 
more important than ever. * ■ * 

1303 - Patents for the Control of Diseases and Pests of Plants. —- See No. 1277 of tMs 
Eeview, 
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1304 - Bagttisiopsis DIoseoreae n. sp., an Aseomyeete Parasitic on Yam in 

South Nigeria.— Wakefield, B. 3 M., in the Royal Botanic Gardens, Kew, Bulletin of 
Miscellaneous Information, Ko. 6 , pp. 199-201 -j- 4 Eondon, 1918. 

In January, 1918, Mr. C. 0 . Farquearson, Mycologist of the Agricul¬ 
tural Department, Southern Provinces, Nigeria, sent stems of a yam [Dios- 
cored) attacked by a fungus to the Ro3^al Botanic Gardens for identification. 
The plant attacked was D. praehemilis Benth. The fungus, which belongs 
to the fanrily Dothideaceae and is described as new to science under the name 
of Bagnisiof>sis Dioscoreae, is undoubtedly parasitic and the disease, 
although localised, is serious. ^ 

The material examined was collected at the beginning of November 
1917, in the Okigwi district though the fungus had already beai found on . 
D. pyaehensilis in 1911 at Oban, South Nigeria. The parasite attacks the 
lateral shoots which arise in the axils of 1101 mal leaves and causes marked 
hypertrophy The internodes are shortened and the leaves dwarfed, and * 
the stem appears much swollen where the elongated black stixmiata break 
through its tissues. Frequently numerous stromata occur parallel to one 
another so that the cortex is almost entirely replaced by fungus tissue. 

1305 - CoIIetoiricbam Umcolam n. sp.» Injurious to Flax Seedlings^ in Ire- * 

land. — Pethybridge, G. H. aDd Eafferty, H. A., in The Scientific Proceedings of the 
Royal Dublin Society, VoL XV (New Series), No. 30, pp. 359-384 2 Plates. Dublin, 

August, 1918. 

Flax growers in the north bf Ireland frequently complain of a disease 
of the seedliiigs which they call'* yellowingThe attention of the authors 
was first drawn to this trouble in the early part of the summer of 1916, 
when diseased plants from farms in Antrim were sent to them for examina¬ 
tion. Observations made by one of the authors during the following spring 
in Antrim and neighbouring counties showed the disease to be common and 
the cause of considerable damage to the young crop in some cases. 

The principle symptoms of the disease are the development of spots on 
the cotyledonary leaves and lesions on the young stems, which, in many 
cases, cause the death of the seedling by a process resembling ** damping 
oS (Pythium de Barymum), 

A species of Colktoiridmm was found associated with the disease. This 
fungus was isolated and grown in pure culture. Infection experiments 
made with it showed it to be the cause of the disease. To some extent the 
disease resembles “ flax cankerattiibuted in the United States to CoU. 
Uni Bolley (1910). It resembles more closely a disease of flax in Holland, 
ascribed by SCHOEVERS (1915) to a species of Colletotnchum which, accord* 
ing to information supplied to the authors by BoeeEy, is the same as the 
f tuigus observed by him in America. 

Under the name of CoU. Unicolum, the authors describe the fungus, 
proved by them to be the specific agent of the disease, as a specks nW to 
science. It was found that the mycelium of the fungus hibernates within 
the cells of the epidermis of the seed*coat and that the disease is transmit¬ 
ted by the seeds. Transmi^on of the disease may be largely prevented, 
by deep sowing so that, on germination, the seed-coats remain underground 
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This, however, is not a practicable method of control. The disinfection of 
infected seed with foimalin and hydrogen peroxide greatly reduced the 
number of diseased plants but did not completely eliminate the disess^. 
Treating slightly moistened infected seed with a mixture of finely pow'deu d 
copper sulphate crystals and diy sodium carbonate suppressed the disease 
entirely. 

Flax-se^d from Russia, Holland, Canada, and the United States has 
been found to produce diseased seedlings, and the disease is believed to 
be widespread all over the world. 

1306 - Phoma desiruciiva^ a Deiiteromycete Injurious to Tomatoes, in Tu¬ 
nis, — Guillochon, ly*datne Bulletin delaSoci^ed'Horticulture de Tumsie, Year XVI, 
No. 122, pp. 131-133. Tuiris,* 1918, 

In Tunis in a tomato crop in 1917 and in different gardens in the sum¬ 
mer of 1918 a bacterial disease was observed which threatens to become 
serious if it is not controlled. The first fruits are generally sound, those 
which form after July being attacked. The disease first attacks the ripe 
fruit spreading subse quently to the green fruit. The fruit affecte d is first 
covered with very distinct spots and finally decomposes, the flesh beceming 
blackish and deliquescent. The disease is attributed to Phoma desiructiva (i), 

' The author recommends the picking and immediate burning of all 
spotted fruit, whether green or ripe. At harvest time care should be taken 
not to leave spotted fruit on the ground as insects may visit it and propagate 
infection. 

1307 - KeHhia Chamapeyparissi n. sp., an Ascomycete Parasitic on the 
White Cedar Chamaecyparis ihyoideSf in New Jersesy, U. S, A. — Adams, 
J. F., in Torreya, Vol. XVIII, No. 8, pp, 157-160 -}- 2 Figs. E^ucaster, Pa., 1918. 

A description is given of the new species, Keithia Chamaecyparissi, 
found on Chammeypms thyoUes, at Uakehurst, New Jersey, in the sum¬ 
mer of 1915 and again on June 14, 1916. The iirfected leaves turn brown 
and apothecia develop on the upper siirfaceof the leaves as circular or elon¬ 
gated pustules* Infection is usually confinedto the lateral leaves. On 
most of the dead terminal leaves Lophodermium junipenmm Fr., which 
appears more prevalent and perhaps more injurious than i?. Chamaecy- 
pamsi, was found. It is probable that, under more favourable conditions, 
both these fungi may cause serious damage. 

INJURIOUS INSECTS AND OTHER DOWER ANIJODS. 

1308 - The Coeeididae PuMnaria platensis n. sp., A. flaveseem n. sp,^ and 
A, minuia n. sp., and their Natural Enemies, in Argentina.—C artoe yus&im, 
P. a?id Br]§xhes,J., in Amies de la Soeiedad Rural Argentina, Year, EIU, Vol. Eli, 
pp. 148-158 4 -10 Figs. 8 Plates.' Bueaos Aires, 1918. 

The following coccididae of the Argentine are described:^— 
i) PulDinariaplatensis Brethes m sp., living on Eugenia sp.; 
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2) P. fiavescens Brethes n. sp*, living on lemon tree ; 

3) P. mimta Bretlies n. sp*, living on Schims dependens. 

These three coccididae have not done serious damage so far because, 
according to the authors, their spread is prevented by the following natural 
enemies, which are also described 

i) Tetrastichus caridei Brethes n. sp.; 

- 2) Aphiem flavidulus Brethes var. caridei Brethes 11. var,; 

3) A, flavidulus var. nigra Brethes n. var.; 

4) Onophilus caridei Brethes n. gen. and n. sp.; 

5) Pseudaphelinm caridei Brethes n. gen. and n. sp.; 

The most efficient natural enemy of the three coccididae appears to 
be 0 , Caridei, 

1309 - The Origin of the PinkBollworm(Pecif//io/^Aord <g’ 05 sjrp/e//a), Injurious 

to Cotton (i). — IMCarlatt, C. If.f in Svience, New Series, Vol. XI/VIII, No. 1239, 

PP. 309-312. I/Sncaster, I^a., September 7, 1918. 

The determination of the original habitat of the pink bollwoxm {Pecti- 
noplwra gossypiella Saunders) is of great interest in relation to the present 
distribution of this insect and may be of importance later as indicating 
where parasitic or other natural checks may be found. 

A scrutiny of the records gives strong support to the theory that this 
insect originated in Southern Asia, probably India. This is in opposi¬ 
tion to the theory of J. H. Dursant (1912) who asserts that the micro- 
lepidopteron may be of American or Egyptian origin, as well as to that of 
A. Busck {1917) (2), who considers that the original habitat of the insect 
is Africa. ^ . 

1310 - The Pennec Fox(Cau/s zerefa), Useful for Destroying Injurious Insects.— 

See No, 1266 of this Review, 

1311 •' Control of Locusts in Capitanata in ldl 7 , — Paoli, 0., in the Boiutum dd Mi- 

nHtfi per VAgricoUwa 'eper VIndmtria, ilCommefcio e ilLavaro, Year XVI (i9i7)» 

Vol;II, Ser. jS., Pt. 5-6, pp. 1-5 of Reprint 4 - i map. Rome, 1918. 

. This paper is a report of the measures taken against locusts in the 
province of Foggia in 1917, under^the direction of the author, Control 
Commissioner in the Capitanata. As the information supplied by the inha¬ 
bitants was both insufficient and unreliable, thus making it impossible to 
estabUsh the localities in which the locusts had laid their eggs the year 
before (3^916), the plan of coDecting the egg-nests had to be given up apd 
preparations made to destroy the locusts as soon as they hatched. The 
locusts occurred in the communes of Foggia {DeemfaurUs maroccams)^ 
of AscoE Satriano [D. fHaroccanus) and Castelnuovo della Daunia (parti- 
cularly C&Uipimrm, (Eiipoda and Sknobothrm ; no D. maroccams). The 
insecte were most numerous in the first of these communes, propagating 
eyetf in the nei^Aouring communes of Eucera and Troia. Hatching was 

|i^a©e!^,,Sfejt.,i907,No,S79.jR.,Atrg.,i9o8,No,865. — (3) See ff.Sept, 1917,No. 879 

^ ‘ ' ■ ' 
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first reported on May 5 and ii from the communes of Foggia and Ascoli 
Satriano, 

’ In the commune of Foggia action was taken immediately, sprayings 
with 5 % cresosol emulsion in water being increased to 6, 7 and 7.50 % as 
the insects grew older. At the same time women caught the locusts in 
cloths. When the cresosol supply ran out sprayings were made with 
I, 2 or 3 % sodium arsenite according to circumstances. On account of 
the enormous number of locusts everywhere it was not possible to spray 
in all the places necessary because water could not alwa^^s be found at a 
convenient distance, and the amount for each band of workers had to be 
carefully calculated; it was also sometimes impossible to form further 
bands of workers. As an experiment it was, therefore, proposed to spread 
bran moistened with 3% dry weight sodium arsenite on the infected soil. 
The result was absolutely astonishing. 

On the whole little damage was done in the commune of Foggia by 
locusts in the pupal stage. Only a few ears of wheat, low and badly deve¬ 
loped, were eaten and cut. In some places, large numbers of the insects 
attached themselves to culms, thus bending them and causing part of the 
crop to lodge, but without doing harm. Oats suffered most, the locusts 
gnawing the peduncles at the base of the spikes and causing the caryopses 
to fall. In a vineyard, the vines of one plot were completely stripped of 
their leaves. • 

In spite of the numbers killed by these precautions the locusts continued 
to increase and reached the adult stage. Spraying with arsenite of soda 
and the use of poisoned bran were continued for some time. On June 23, 
when the insects took t 3 ieir flight, the work was stopped. Immense winged 
clouds fell with great voracity on the vines and other plants — the cereals 
were already harvested and shocked —‘and some vineyards suffered severely 
though the area damaged was limited. The damage is caused by the 
locusts' eating the petiole, and causing the leaves to fall. In this way vines, 
olive, almond, fig and wild pear trees, etc., were stripped of their leaves. 

In the commune of Foggia laying began about 48 days after the first 
eggs hatched. An observation service was then begun to note exactly 
where the eggs were laid. In spite of the millions of locusts destroyed' by 
the various methods of control an enormous number laid their eggs every¬ 
where. According to data collected in the commune of Foggia the total 
area over which eggs were laid was 2224 acres; in one locality (Posta Corona) 
nearly 2 400 nests were found in i sq. yard. 

In the Ascoli Satriano district, where there were not very many locusts, 
control measiues were carried out from May 13 to June 9 with cresosol 
and sodium arsenite sprayings and cloths. The locusts may be said to 
have been completely destroyed there. 

In the commune of Castelnuovo della Daunia spraying with sodium 
arsenite was carried out from June 27 to July 5 on a small scale only because 
of the few locusts. 

The results of t|ie author's 1917 experiments show that cloths are of 
use when the locusts ate young and few in number or to prevent their mr' 

' tmtiy 
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tering a kitchen garden or other small crop, but are absolutely inefficient 
against large attacks. Cresosol is much more satisfactory if used by cap¬ 
able workmen, otherwise thelocusts escape before the mixture reaches tfem. 
Cresosol, like all other insecticides with a basis of tar oil, petroleum, etc., 
spoils the rubber tubing and internal rubber pieces of the pumps. During 
the experiments no waxed tubes v^rere available and even the leather of 
pumps'with leather pistons was acted on by the tar. vSodinm arsenite is 
more easy to use when attempts are not made to reach the insects directly 
but to soak with poison the grass on which t hey feed. The pumps are not 
destroyed more than normally and the work is easier and does not require 
special skill. Continual use of arsenite, however, causes burns and inflam^ 
mations not easy to avoid. Both with cresosol emulsion and sodium ar- 
senite solution abundant water and labour are required, which are not 
always available locally. 

The nse oi bran or a similar poisoned substance removes many diffi¬ 
culties and gives excellent results. This is the method which should be 
most generally adopted after as many egg-nests as possible have been de¬ 
stroyed either by collecting them or by superficial turning of the soil so 
as to destroy as many eggs as possible before they hatch. 

The reasons in favour of poisoned bran are 

1) it may be prepared in one centre,, in the present case, Foggia; 
it would be useful to investigate the possibility of preparing it mechanic¬ 
ally instead of by hand, as was done in 1917, by using a kneading machine, 
olive mill, or similar apparatus, taking of course, all due precautions; 
this would save part of the labour; 

2) no special skill is required to apply it, it is dl)ne by hand, but could 
be done by machine, with a sieve or a manure spreader; further labour 
would thus be saved; the farmers themselves could take, the poisoned bran 
direct from the store and spread It over their land or round threatened 
crops, thus decreasing the expenses; 

3) mechanical preparation would elimiiiatc the troubles produced 
on the workmen’s bodies by the prolonged use of sodium arsenite. 

1312 - Influence of the Date of Earing on Damage Done to Sprin® Wheat by the Dip 
teron Coniarinia, in Sweden.— 1 ki^rma,n, in Amigos umdejou- 

nings Tidshrift, Year XXVIII, Pt. 3, pp. 90-^3. Mulmd, 1918. 

During thesummer of 1917larvae of Contarima irUici (*' Vetemyggau ”) 
caused considerable damage to spring wheat in Sweden by the destruction 
of a large n^ber of the flowers. An escamination of abundant material 
showed difierent varieties of wheats to behave diiferently. 

Varibtibs subbbring most : -- 0821 (of Varpal X Svalofs Kolben), 
Svalofs Kolben, Marquis, 0880 (of Sval.ofs Kolben X Dala), Dala', and 
BaUand wheat. In all these varieties the date of the beginning cf caring 
edneides with the moment when most of the female insects are about to lay. 
jAsroms SUBBnRmGi,BAST:-o8o4ando8o5 (ofo3oi X V4rparl), 0810 
Brunt ScM^hstedter X V^parl), and 0850 (of Sol x Svalofs Kolben). 
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All these varieties ear lat'er than the preceding ones, when there are far 
fewer female insects. 

To estimate the extent of the damage several ears of difierent varieties 
chosen haphazard here and there were examined. Of a total of 61145 
flowers 3360 (5 %) were destroyed. Considering the average yield to be 
15.93 cwt. per acre, the loss dtie to C. tritici is approximately 90 lb. per acre. 

1313 - Cicadala sexnotata^ a Hemipteron Injurious to Wheat, Oats and Barley, 

in Sweden. — KllujTger, T., in Vort Landbrug, Year XXXVII, No. 40, pp. 453-454. 

Copenhagen, 1908. 

During the summer of 1918 Cicadula sexnotata {*' Dvaergeikade '*) 
caused serious damage to wheat in the province of Ostergotland and spread 
in Southern Sweden as far as Scania where, however, its attacks were not 
serious. 

The females lay their eggs on the seedling plants and so alter their 
growth that they sometimes completely prevent seed-formation. The 
parasite can pass from winter wheat to spring-sown oats and barley, caus¬ 
ing similar injury. The damage caused is related to the variety of wheat 
or other cereal, to the dates of sowing and emergence of the*yoting plants. 

The local wheat and the selected variety Pudel'' are highly resistant. 
The variety “ Thule obtained by NinssoK-EnnH by crossing the local 
wheat and Pudel, is also distinguished by its resistance. 

Early sowing at the beginning of September causes the phase when the 
young plants emerge to coincide with the moment when the female insects 
are most numerous. This coincidence is avoided when sovring, owing to 
‘ rain or other rsasons,^ is retarded and the intensity of the attack is then 
much diminished. 

1314 - Mite Disease of Potato, in Hawaii. — Carpenter, c. w., in Phytopathology, 

Vol. VIII, No. 6, pp. 286-287 4 - 1 Plate. Baltimore, Md., June, 1918. 

A new potato disease was observed for the first time in May, 1917, near 
Honolulu and Castner, Island of Oahu. It was subsequently found to be 
present and destructive in all the potato-growing districts of the Islands and 
is now considered of great importance. When there is a minimum rainfall, 
whether the plants be irrigated or not, they frequently dry up and die from 
the growing tip downwards. The small young leaves, both teiminal and 
axillary, become bronzedonthelower surface, twist and curl upon the longer 
axis. Both the leaves and shoots become abnormally hirsute, dry up, 
and die. Often the plants grow well until about the time of flowering be¬ 
fore being attacked. The yield of the diseased plants is naturally ne- 
gligeable. 

Young parts of diseased plants examined with a band lens were found 
to be'covered with myriads of tiny mites, as yet undetermined, but probably 
belonging to the family Teirmychidae, It is to this insect that the disease 
must be attributed. 

Tomato plants^rowing itnder the same climatic conditions were also 
attacked by a mite which appears similar to that attacking potato^. It ., 
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has not yet been determined whether this disease is as serious in the tomato 
as in the potato. 

■yi^en potato crops are attacked by the mite only, experiments have 
shown good results to be obtained by spraying with lime sulphur, or dusting 
with dry sulphur. It is ardvisable to plant lowland crops in autumn or lyin- 
ter so that they may ripen before the dry season begins. 

1315 - Geleehia. oeellaia, a Mierolepidopteron Iniutious tp the Beet, New for 

Italy, — Del Gueecio, G., in VAgHcoUwa Colonialej Year XII, 1st. Half-Year, No, 4, 

pp. 216-230 -{- 5 Figs. Florence, 1908. 

Description of the life history of Geleehia ocellata Boisd., followed by 
preliminary notes on its biology. 

This mierolepidopteron was recorded for the first time in Italy by the 
author during the summer of 1917 in the lower Valdarno, near Florence, 
and was noted to be a pest of the beet. In July, the freshly-hatched 
larvae begin to feed on the most tender leaves of the beet. It soon reaches 
the root by tunneling and finally leaves the plant and completes its life 
cycle. *’ 

Owing to the attack of the insect, the beet foliage withers while the 
development of the root is more or less stopped. 

The larvae of the pest sometimes contain those of an endophagons 
dipteron, probably belonging to the genus Masicem. Various means of 
control have been tried and arsenical solutions seem to promise good re¬ 
sults in the control of the larvae of Geleehia, At the same time they help 
to control a fungus [Cercospora heUcold) and some coleoptera {Cassida) 
which, in Tuscany and other regions,' seriously damage the beet. 
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13x6 - The Preparation of Active Virus Against Field Mice and Method of Applying 
it in Fields Infested by these Rodents.— Honi, n., in tyi^AmaU Mia staMione speri^ 

mntale pcrle mctlakHc del besHame, Vol. IV (191;^), [absitact], pp. x-22. Huplcs, 191H, 

Of the various methods of controlling field mice that which, since Tof- 
FWk's experiments in Greece {1893)-and DANYS^*$in France (1903), has 
proved most efficient is the application of pathogenic bacteria in the fields 
with the aim of causing epizootics among the rodents. 

used Bacillus typhi murium, isolated from an infectious di¬ 
sease which broke out among the white rats of his laboratory. DANYSZused 
a bacterium isolated during a natural epizooty among field mice and known 
to be also pathogenic to rats. Other workers subsequently studied bacteria 
related to those isolated by ToFFDE^n and Danysz. They may all be donsi- 
dere^ as belonging to the B. enteriditis GSrtner group, according to the classi¬ 
fication of T^^hmann and Neumann, The most important of them — used 
in infested fields as well as to destroy rats as a preventative measure against 
bubonic plague — are:--- 

[f3l4-l31«] 
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B. typhi spermphilorum, isolated by MerBSHKOWSKY during an epi- 
zooty among Spermophilus musicus ; 

IvASBR's baoilliis, from Mus agrarius Pallas; 

IssAXSCHBNKo'sbacillus,isolated during anepizooty among white rats; 
Trautmakn's bacillus, causing a fatalinfectious disease among grey rats; 
Neumann's bacillus, known to be very pathogenic to rats ; isolated from 
the urine of a child suffering from cystitis ; 

B, septicaemiae murium Grimm, pathogenic to rats* 

Other workers have isolated other bacteria of this group which have 
been put on the market under more or less appropriate names. In 1916 
SpbBnborb isolated from field mice in Apulia a bacterium which he stated 
to be the cause of a fatal epizooty (i). 

The same year the author also observed a natural infection of field mice 
causedby BacUrium murisepticum (Fliigge) Mig. (2). 

At Foggia the author made laboratory experiments on field mice {Pi- 
tymys savii and Apodemus sylvaticus dichrurus) with a view to using them 
veiitually in inf ested fields, with two bacteria of the B. enUriiidis group 
— B. oatioida Mori, the agent of an epizooty of cats studied in 1903, and B. 
enteritidis huhalorum Mori, isolated in 1903 from buffaloes. The results 
obtained were not very different from those obtained with ether bacteria 
of the same group. §lg^ 

The author further studied the results obtained with ha€moirhagic 
septicaemia bacteria and obtained very good laboratory results with B. 
hubalisepticus, B. bovisepiicus, B. suiseptiem and B. avisepiicus. Good 
field results were also obtained with B. suisepticus, ^ 

There is much difference in opinion as to the efficacity of virus in con¬ 
trolling field mice and preventing the spreading of plague by rats. Failure 
must not always be ascribed solely to the kind of virus used, to the more or 
less rational method of preparing it, the preservation of its virulence or the 
method of applyingit inthefields. In preparing active virus against rodents 
choice must be made of the bacterium best suited to the purpose unless a 
microorga nism causing a natural epizooty among the rodents to be controlled 
and possessing the necessary virulence has recently been isclated. The 
bacterium isolated must be made virulent to the species agamst which it 
is to be used by keeping tbe experimental animals under conditions as 
natural as possible, as captivity, by weakening them, may influence the 
results. When a good virus has been obtained it should be kept so that 
its virialence will neither disappear nor decrease. It must be applied to the 
fields rationally. To do this it. is necessary to know, not only the biology 
of the infesting bacterium, but also that of the field mice which has hitherto 
been too neglected. The virus must be applied to the fields at a suitable 
period and hour in order to give the best reshlts. 

^he author than studies the choice of bactarium, the keeping of mice 


■ 


(i) See R. Sept., No. 1056; R*, April, 1917, No. 39^- 
(3) See R,, Oct., 19x8, No. 1x87. {Ed.) # 
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in the laboratory for the preparation of the virus, the preparation of the vi¬ 
rus, the preservation of the virulence of tie bacterinna in the laboratory, 
the choice of media in which to distribute virus to those requiring it, and 
the method of applying the virus in mice-iafested fields. 

1317 - Susceptibility of Field Mice in Apnlia to Certain Microorganisms Used to 

Control these Rodents in the Fields. —Mori.^N*., in the AnuaU della stazionespcyinmi- 

tale per le malattie infettive del hesHme, Vol. IT (igi 7)> PP* 3”5i of reprint. Naples, 191 g. 

The experiments made by the author in Aptilia in 1910 showed that 
field mice {Pitymys savii o^nAApodemus syvlRticus Mchrurus) are susceptible 
to all the bacteria tested, i. e., those of the Bacillus enteritidis group, ac¬ 
cording to the classification of Lehiscakn and Neumann, B. typhi murium 
(toffler, Benn stock), B, typhi murium (Danysz stock), B, typhi spermophilo-^ 
rum (Mereshkowsky stock), B. catidda (Mori), B. enteritidis buhUlorum 
(Mari) and, of the hemorrhagic septicemia group, B. lulalisepticus (Oreste 
and Armanni), B. hovisepiicus (Galtier, Tignieres), B. suisepHcm (Lofflei), 
B. avisepticus (Perroncito, Pasteur). These bacteria cause the death of 
the rodents if administered endothoracically, endoperitone ally or sub¬ 
cutaneously. 

Even if these bacteria are previousl3? ac tivate d by sub-cutaneous, endo- 
thoracic or endoperitoneai passage they do not cause the death of the ro¬ 
dents if the cultures are administered by the digestive tract. If, however, 
the gastric juice be first neutralised, the same cultures may prove fatal to 
100 % of the animals to which they are administered either directly or in 
their food. After a first passage through the digestive tract, the gastric 
juice having been previously neutralised, the bacteria re-isolated fiom the 
heart and growninbroth are fatal to 100 %of the rodents whether adminis¬ 
tered by the same method or without any previous treatment. Succe s- 
sive passsages through the digestive tract may so weaken the bacteria 
as to render them inactive. 

Experiments with B. typhi showed that six passages through 

the peritoneum of Pitymys savii sufficed to make the bacteria inoculated 
through the peritoneum losetheir virulence, whereas sevenpassages through 
Apodemus sylvaMcus greatly activated it, Alternate peritoneal inoculations 
of the two animals gave, after four passages, a virus very active to both, 
killing 100 % of caged rodents when administered through the digestive 
tract. ^ The ingestion of infected carrion caused death more rapidly than 
ingestion of viiulent cultures. Eield mice rfiay infect other rodents if kept 
together with them. ' . 

All the bacteria examined, no matter by which method they are intro¬ 
duced into the mice, may be re-isolated pure from the heart if the post 
mcirUmis made soon after death. A period of 4 to 10 ddys elapses between 
the administration by ingestion of bacteria of the B. enteritidis group accu¬ 
stomed to infect by this method, and death. The virus from the Danysz 
stock has the most rapid effect {4 to 5 days)*- In the case of bacteria of the 
hemorrhagic septicemia group tested the period between infection and 
death varied from about 15 to sSjaours. 
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1318 - The Biological Control of Field Mice (i).— Splenboeb, a., in BoUettino del 
Mimstero per VA^ncultum, Series B, pp. i-io of reprint. Home, 1918. 

By order of the Ministry of Agriculture the author has made since 
1916 a study of diseases of held mice and, incidentally, of related forms, with 
the aim of using natural diseases of these rodents in controlling them. He 
found that these animals are naturally subject to various diseases. Amongst 
these must be mentioned first of all those caused by certain bacteria new 
to science: — 

1) Bacterium piiymysi, found in Pitymys savii from the Contessa 
district, near Cerignola, province cf Foggia. 

2) Bad. pitymysillfin individuals of the same rodent from different 
localities in Apulia ; 

3) Bad. pitymysi III, in P, savii from Torremaggiore, Foggia. 

4) Bad. pitymysi IV, in individuals of the same rodent from the 
'same locality. 

5) Bad. muris, in two specimens of Mus sylvatims from the Ceri- 
gnpla district. . 

6) Bad. microti, isolated ixom^Microtus arvalis sent from diSerent 
districts of the Carso. 

7) A bacterium which appears to belong to the family Bacillus 
typhi murium hoffler, found in white rats bought at Rome. 

Amongst the diseases of non-bacterial origin found in P, savii from 
the Capitanata are:— 

1) An ii^RUPTiON behind the ears causing the skin to peel easily, be¬ 
lieved by the author to be the disease commonly knowm as “russa^'; no 
specific bacterial agent was found. 

2) EctopahA-SITOS :— fleas probably belonging to the genera Ce- 
ratophyllus, TypUopsylla, and Hystrichopsylla \ lice, which may he 
placed in the genus Haemotopinus, are continually found iu large numbers 
, on field mice; a mite of the family Gamasidae, rare on adult field mice, 

3) Worms, including certain cestodesof the genus Hymenokpis, fre¬ 
quently found in the small intestines of the rodents. Other cestodes have 
beenfound in the larvalstate inthe sub-cutaneous tissue, the pleural cavity, 
the peritoneal cavity and the parenchyma of the liver, in P. savii. 
With the exception of asingle specimen of acanthocephalus (Gigantorhinchm 
moniliformis P) in the small intestine of one P. savii, only a very small 
nemathelminth {OxyurisP) was found in the caecum of field mice, and this 
only in a very few cases. 

4) Protozoa : a Hexamitus near the duodenum; a Megastama through¬ 
out the small intestine; a Trichomonas in the large intestine ; a haemo- 

, gregarine is sometimes found, the schizogony of which occurs mostly inthe 
lungs,^hich the author believes represents a species new to science, called 
by him Hepatozoon piiymysi; in three cases was found a sarcosporidium 


(i) SeeR.Sept., 1916, No. 1050 ; R. April, 1917,No. 39&; -K. Oct., 1918, No. 1187. {£^4 

mm 
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believed by tbe author to be a species new to science called temporarily 
Sarcocystis pitymysi, 

5) Fungi. In a group of P. savii from the province of Salerno the 
author observed a disease, usually in the respiratory organs, which was un- 
doubtedy caused by parasitic fungi. The cultural experiments made so 
far have shown the presence of an Aspergillus frequently accompanied 
by a Femcillium. 

Of all the the diseases mentioned those caused by bacteiia are the most 
likely to produce spontaneous epidemics in field mice. These spontaneous 
diseases are not rare, and if it be considered that they are fatal and some- 
mes epizootic — they are contagious and may be transmitted by fleas — 
the disappearance of field mice so often observed when they occur in large 
numbers, may be attributed to them as the conditions for spreading conta¬ 
gious diseases are then most favourable. 

The best method of spreading these diseases is to send out field 
mice infected with the virus by sub-cutaneous inoculation. This system is 
similar to that occuring in nature and is usually certain to succeed. Virus 
from naturally infected mice is preferable to J:hat obtained artificially *by 
laboratory cultures because, as a rule, the material from natural infec¬ 
tion is more virulent than that obtained experimentally. 

It is not rare to find in fields, mice which have died naturally. Apart 
from a microscopic examination, it is easy to determine whether death 
is due to one jf the above-rhentioned bacterial infections for, should this 
be so, the spleen is large and brown. To obtain infected material for use 
it is sufficient to collect, with the necessary care, the spleen or liver of dead 
mice and use them while they are still in a good state of preservation. To 
prepare the inoculations the material is separated with sterilised pincers 
in salt water (0.80%) which has been previously boiled and cooled. Two 
drops of the emulsion thus obtained are inoculated into each mouse, which 
is then let loose in the field to carry the infection. This method is perfectly 
harmless to man and all useful animals and may be carried out by any care¬ 
ful person, even the farmers themselves, though it is best that it should be 
controlled and directed by a bacteriologist. In the absence of naturally 
infected material animals infectedin the laboratory might be used. 

* The disease could be spread by introducing infected mice into a freshly- 
dug hole in the field. It is not necessary to do this in all the newly-dug 
holesof the district as infection within a limited area is sufficient. As the 
inf ection increases these areas become centres from which the disease spreads 
over the whole district infected. A few days after the infected mice have 
been let loose careful observetions are made to see if there are still many 
rodents. If so a second lot of mice are afiected with fresh virus to make 
success more probable. 

Infected field mice give better results than infected material, Inoctt- 
iatM nfice set free in. newly-dug holes will certainly come in contact with 
othermic^andinfeetthem, whereasitis never certainthat material placed on 
. the ground jrill be found and eaten by the mice, especially if plants and other 
food ate |dentiful at the time. This system is also economical, requiring 

" mm ‘ 
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neither a large outfit nor a large staff. If the virus is obtained it is only ne¬ 
cessary to catch the mice, and this may easily be done by means of traps. 

It may be assumed that during winter conditions are not very favoiii-* 
able to propagation. Fleas are rare on the mice which themselves are 
scattered, living in families, more or less far from each other, and rarely 
leaving their holes, living on stocks collected in summer. In this ca^e it is 
best to introduce the disease directly into each family, either by introdu¬ 
cing an inoculated field mouse or by placing a few grains of oats soaked in 
bacterial cultures into each hole. 
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1319 - An Agricultural Journey through the Belgian Congo. — eesplae, E., Ministire des 
Colonies de Belgiqm, DihcHondeVAgncuUwe^ 44pp. 32 Photographs. Eondon, 1918. 

Since being taken again by Belgium in 1908, the Belgian Congo has de¬ 
veloped to an astonishing extent. Not even the war could stop its eco¬ 
nomic progress. Twenty years ago the Colony was considered an unhealthy 
country with limited resources which Belgum could only administer and 
civilise at great expense, without any hope of a good economic future. Since 
Belgians have learnt to appreciate better its climate, agricnltural and mi¬ 
neral wealth, the inherent qualities of the natives and the value of its im¬ 
mense network of rivers, this colony has been looked upon as a rich, healthy 
country, essential to the reconstruction of the industrial and commercial 
properity of Belgium, 

Considerable progress in agriculture has been made of recent years. 
Native agriculture is being rapidly developed. Important results have 
just been obtained in the growing of rice, oil palms and cotton. The natives 
are good farmers and the State sees that they reap the profit from their 
work Agriculture in plantations is less advanced. There are, it,is true, 
some large plantations belonging to societies, missions, or the State, rarely 
to private owners, but they increase in number very slowly and, up till 
now, Belgians do not appear to have given them the attention they deserve 
Nevertheless, the private and State plantations have shown that tropical 
crops will enable active and persevering planters to make themselves an 
independent position in a few years, , \ 
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The little interest taken Belgians in colonial agricnlture seems chiefly 

due to the fact that this agriculture is little known in Belgium, prehaps 
also in part to the bad reputation of the Congo climate and the failure of 
certain agricultural undertakings of the State and plantation societies. 
The first difficulty is about to be solved by a decision of M. Renkin, 
Minister for the Colonies, which annually allows several Belgians who may 
wish to settle as planters in the colony, to acquire the necessary practical 
knowledge at very little cost. They may be admitted as students into the 
plantations and breeding-stations of the Congo State and, during one year, 
study all the cultural and administrative work. Their numberisof necessity 
limited and fixed in advance (only 20 in 1918). They are engaged by contract 
as overseers. The State pays almost all their travelling expenses, gives them 
10 frs. {8s.) a day, and supplies them with a native servant and the work¬ 
men required to clear and plant a kitchen garden. The second difficulty, 
that of the climate, is already solved. Since Europeans find in the Congo all 
necessities and have learnt to protect themselves against the common di¬ 
seases of hot climates, their health does not siifier in any way. The third 
point, the failure of the State agricultjiral undertakings and of certain plan¬ 
tation societies, no longer exists in view of the results obtained at the pres¬ 
ent lime. The plantations are some years *old and many are bearing 
(most are composed of trees which bear only when 6 to 8 years old). 
Experience gained during 10 y^ears at the cost of many failures has made 
it possible to improve greatly the general position and the agriculturists 
have cbtmned a good knowledge of the agricultural conditions of the colony, 
The Minister for the Colonies has, since January I, 1918, placed six 
plantations of the State under special control, ifenceforth they will be 
exploited commercially, as also whl be the private estates.- The financial 
results will be publishd annually in an appendix to the general Budget of 
the Colony. The aim of this is to show the public the cost and profit to the 
Congo of the principal colonial crops (cacao, rubber, coffee, cotton, palm, 
etc.). The stations which coane under this new control are those of Ganda 
Sundi (Mayumba), Bakusu (EquSator), Barmubu and Yangambi-N'Gazi 
(Aruwini), Lula and. Avakubi (Stanleyville), and ISTyangwe (Maneima). 
The last two are not yet ready but soon will be. 

Meteorological service, — A meteorological service has been organised 
since 1911 by the service of Agriculture. Threre first-class stations, have 
been formed — Banane, Eala and Elisabethville. Second and third class 
stations have been established in the State plantations and a certain num¬ 
ber of missioncentres. The Elisabethville Station, fittedup with numerous 
recording apparatuses and a seismograph for registering earthquafaee is 
unique in Central Africa, both for its equipment and its position. Besides 
*the stations under the control of the i^ricultural Service, meteorological 
obseivations are made at the wireless, telegraph stations. Several other 
,obselW:ion posts were organised five years ago to’help aviation. 

'^e ^icultural necessityof Ineteorologicalobservationswasnotrecog- 
colony for a long time.. The dificulties-met with in cotton- 
grdwir^ ai llte beginning were dlue a^ve all to insufficient knowledge of 



RURAI, HYGlE^fE 


1393 


the climate. Astonishing phenomena are sometimes recorded. For exam¬ 
ple, on June 8, 1916 a temperature of 39^ C. at midday was recorded in 
the table-land in front of the Katentania, Katanga, Station, and—4^ C. at 3 
o'clock in the morning in the valley over 1300 ft. below, the difference in 
temper>^tnre being 43pC. Moreover, frost is frequent in the grassy valleys 
of Katanga in the dry season and makes wheat-growing difeiilt. 

Experiment stations, — The State agricultural and breeding stations 
and plantations are described (i), and a summary given of the experiments 
made by the Agricultural Department in each. The most important pri¬ 
vate estates are also mentioned. 

, State amcultmal stations. 


(The stations marked with an asterisk have been wound up or sold 
to favour recolonisation). 


Stations 
and plantations 

Principal crop 
or stock 

Area 
planted 
or grazed, 
in acres 

Stations* 
and plantations 

Principal crop 
or stock 

Area 
planted 
or grazed, 
in acres 

I) Botanical Gar» 



12) Katentania. . . 

Cattle 

19 769 

den andBxpe- 



i3)Zambi. . 

Horses; cattle 

5165 

rimenta’ Gar- 



14) Hunama.... 

Food plants 

124 

, den of Bala . 


740 

i5)Hobwasa*. . . 

Funtumia 

593 

3) Bakussu .... 

Rubber 

128 


Rubber 


3)Banimbu . . . 

Cacao 

I 000 

16) Dundusana * . . 

» 

287 

4) Btila. 

Coffee 

247 

i7)Yambata, . . . 


291 

5) Ganda Snndi. . 

Caca?> 

I14 

18) ..... 


314 

6)Vangambi-N’Ga- 



i9}Musa*. 

r> 

359 

zi..... . 

Rubber 

I 106 

20} Djombo .... 


605 

7)Avakubi . . . 

Funtumia 

988 

21) I^onoli..... 

» 1 

♦ 402 

8) I,emba Congo, . 

Fruit, fibre i 

185 

22) Kntambala * 

Breeding 

741 

9)ICitobola* . . . 

Irrigated rice 

805 

2 3)Bokala* . . . . 

Manihot 

988 


Purebred stock 


24)Bonkala . . , 

Cotton 

123 

ro) Nyangwe.... 

Cotton; breed¬ 


25)BHbolela .... 

P'untumia 

247 


ing. 

2471 




ii) Api. 

Blephants 



1 



Total area ....63 565 acres 

Total area of plantations of rubber, coffee, cacao, palms, etc. . 10 448 acres 


1320 - Tsetse Flies and Fly-Belts, in Africa.—C bmsty, c. tMajor, R. a. m c.), in the 
Annah of Tropiml Medictnc and Parasiiologyj Vol. XI, No. 3, pp. 279'’282. I^iverpool, 
January, 31, 1918. 

A ** fly-belt " is not a region where species of Glossina belonging to 
the mofsitms group can always be found, but a district beyond which the 
fly is rarely to be met with. It is known that the fly migrates en masse 
from one part of the belt to another within certain limits, a fact that, so far, 
'has not been explmned rationally; when flies follow animals or men they leave 

(i) The most importalit have already been described in the original article by 
E. F. Falcon; see R, Feb., 19^7, pp. 177-185. {Ed.) 
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them as soon as they pass the limitsofthe belt, outside which there is some¬ 
thing inimical to the fly which is unknown to ns. The author is convinced 
that animals play a small or no part in the mystery; he has* often found 
the insect in swarms in regions containing extremely few animals, and he 
has not found it in regions with plenty of wild animals of all kinds. 

The author considers it most dangerous to assume that wild animals 
are the chief reservoir of sleeping sickness, because atrypaiiosome sometimes 
found in them-cannot be distinguished microscopically from the trypano¬ 
some known to cause the disease in man. The author thinks that the ani¬ 
mals to be implicated in the transmission are pigs (wild and especially 
domesticated) and, in 1914, together .with Br. Bum'ON, he noted [Reports of 
the Liverpool School of Tropical Medicine, Sleeping Sickness •Expedition to 
the Congo) that Glossina palpalis was frequently seen in the ears of the pigs, 
often being'thus carried considerable distances from the water. Theauthor, 
wishing to obtain positive evidence for or against the theory, that wild 
animals were an importamt reservoir for sleeping sickness, has examined 
microscopically (as soon after death as possible) the blood of numerous ani¬ 
mals. Out of 100 animals, including the giraffe, elephant, buffalo, dinker, 
pig, colobus monkey, etc, only five were found to have trypanosomes in 
their blood, and only one, a wart-hog, out of all the number, had a wSpecies of 
trypanosome which might be mistaken for the human trypanosome. Many 
samples of buffalo blood were examined, but on no occasion were any try¬ 
panosomes found in them. 

1321 - Utilisation of the Serum of the Horse for Human Nutrition.— if.,m the 

CempUs rendus des Siances de V Acade^nie d*Agriculture de France, Vol. IV, No. 29,pp.8o7- 

810. Paris, October 2, 1918. 

It'has occurred to M. C1SSA.RI Veterinaire-major ”) that, in wat time 
when no part of an animal fit for food.should.be neglected, there would be 
no objection to’ the substitution of albumin from horse's blood for white 
of egg in cooking. The blood of the horse contains 8 % of coagulable al¬ 
bumin and white of egg 10 %. 

The author describes tests made under the direction of lyietitenant 
G. I/AcbuR. 

The method followed was to collect the blood under very clean condi¬ 
tions, to extract the fibrin by beating, then leaving to stand to allow the glob¬ 
ules to settle. The ‘settling takes place more quickly with blood of the 
horse than that of the cow, sheep, etc. Settling could be hastened and 
the serum increased by centrifugalisation. 

^ The author and those present at the tests tasted various dishes in 
which the serum replaced white of egg (omelettes, rice cake, waffles,etc.) 
and which were pronounced very good. 

The difference in price between horse serum and white of egg is enorm¬ 
ous: the blood of a horse fetches about 2 d., for which price 20 litres of 
least 10 litres of serum are obtained,. Supposing that it costs 
9, even is. 6 d. with the treatment, even then the 10 litres of serum 

mtl the whites of 200 eggs ; if it is admitted that the white is only 

Wine of the the whites of zoo eggs are worth at least 24s- 
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1322 - On the Appearance of the Antiscoibustic Substance during the Germination 
of Seeds. Weill, B., MouriquanDjG. and Mile. P^ironnet, in the Compiesrendns 
dcs Scchnces clc Id Societe dc Biologic, Vol. EXXXI, pp. 6o7"6io. Paris, June 8, 1918. 

The authors have found that, contrary to the theories of Turst (i), 
seeds (oats, barley) during germination (3 days) have no antiscorbutic 
power whatever as regards the nutrition of the guinea-pig, as such animals 
fed on germinated seeds showed more intense scorbutic lesions than those 
fed on dried grains, probably on account of their prolonged survival. This 
power should appear later, during the development of the plant. Thus, a 
guinea-pig given a mixture of barley germinated for 3 days and barley 
germinated for 10 days (grass) showed normal health and growth after 200 
days of experiment. 

On the contrary, however,, these germinated seeds gave the animal a 
survival that was double, triple or quadruple that given by dried seeds, 
or reasons most of which remain to be ascertained. 

1323 - Organisation of Public Professional Teaching of Agriculture, in France, — 

I. Feuille d'Xnformations du Mini&fSfe de VAgriculture, Year XXIII, No. 33, pp. 1-3. 
Paris, August 13,19-18. — II. Bulletin de h Societe des Agriculteurs de France, pp. 199- 
200. Paris, August, 1918. 

The new French law of August 2, 1918*, on the organisation of public 
professional teaching of agriculture in France, is intended, according to 
M. ViOER, who presented the law to the Senate, to provide agricultiual 
education no longer for 2000 youths and a few hundred girls, but for i 
million youths and I million girls. , ^ 

i) Education por •youths. — Agrimdture is taught (art. i): — i) at 
the “ Institiit national agronomiqiiewhich is the normal higher school 
for agriculture; 2) at the National Schools of Agriculture of Grignon, Mont¬ 
pellier, Fennes; 3) in the schools of agriculture inch^ding a) schools of 
practical agriculture; b) the farm schools; c) the technical schools where 
some agricultural speciality is taught; 4) in the winter or seasonal schools 
of agriculture; 5) in the agricultural continuation courses. 

Horticulture is taught: — i) at th ? National Horticultural School at 
Versailles, which is the higher school for horticulture; 2) in the schools of 
horticulture as in section c (technical schools). 

In order to give a thorough practical training to the pupils leaving the 
National Agronomic Institute wishing to take up an a^cultural career 
or become professors of agriculture, practical schools will be founded on 
the estates of the National Schools of Agriculture, at Grignon, Montpel¬ 
lier and Fennes. These schools could also be attended by students from 
the national schools wishing to specialise and by free auditors (see ait.3 of 
the law). As regards the practied schools, owing to the bad results given 
by the way of running some of them as actual farms on which the director- 
farmer, obliged to make the greatest possible profit out of his fam^ epn- 
* stderes the students ,as labourers, in many cases, rather than real pupils, 

(1) FtJRST. — Zeitsc}fift f^r Hygiene and Infekiionskranhheiten, 19*12, EXXII, p. 122, 
{Authors'note). ' * 
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the law provides that save in exceptional circumstances the farm shall 
be run either on behalf of a'commune, a department, or the State (art, 10). 

The really new part of this law is that tending to create and spread every¬ 
where in France the wnnter or seasonal agricultural schools and public con¬ 
tinuation agricultural education. 

X4 — The winter or seasonal agricuUmal schools are fixed or tra¬ 
velling. They are designed to give, duiing the bad season, professional 
instruction to the sons of farmers who cannot spend 2 or 3 years in a pro¬ 
fessional school of agriculture. They are controlled by the Mnister for 
Agriculture. 

According to art. 20, continuation agricultural instruction can be given 
in public schools or in premises placed at the disposal of the State by the 
communes or private persons. In each commune, the course is started 
either on request of the municipal council, or on request of the depart¬ 
mental commission provided for in art. 23, and on a favourable report from 
the general Council. The course, according to art. 22. of the law, is paid 
for by the department. 

II). Education for GiRns. — Art. 26 — Instruction in agriculture and 
housewifery for girls is given: — 

r) at the National Agronomic Institute ; 2) in the National vSchools of 
Agriculture; 3) in the agricultural housewifejty schools, which may be fixed, 
temporarily fixed or temporarily travelling and which will be known as 
'' 'Ecoles agricoles menagkes Ecoles agricoles mhnagbes Umporaires 
and Ecoles agricoles minaghes anMmiUs "; 4) in the course of continua¬ 
tion instruction in agricultural housewifery. 

The conditions under which the new law is to be applied will be fixed 
by the rules of public administration. 

1324 - Hfeh Council of Agricultural Stations and Laboratories, in France. 

Official dela RepubUqu& Yeaxir., No. 323, p, 7280, Baris, August 1918. 

An order of the Minister of Agriculture, dated August 12,1918, consti¬ 
tuted a Bgih Council of Agricultural Stations and Laboratories composed of 
25 members, 9 of which are dected by the ** Academie des Sciences 6 by 
the High Council from competent persons of note, and finally 4, representing 
the Minister of Agriculture, are named by him. The members are appoitted 
for 3 years and one-third will be xelccted each year; they are eligible for 
reelection. The General Inspector of Agricultural Laboratories will he pre¬ 
sent at the meetings for purposesof consultation. The Council has to watch 
over the working of the agricultural Stations and Laboratories, to guide 
and direct them in the path assigned to them so as to make them as highly 
useful a^ is possible. It treats with all questions relating to scientific re¬ 
searches to be undertaken and to be carried on in those establishments. 

isz 5 - Recent Investigations at the Imperial Institute, London, M—ButUHn ojm 

i Institute, Vol. XY, No. 4, pp. 465-503, 544''5C8. noudou., Octobet-Decem- 

ber,i9i7. 

U^xsATic yN OF sta;i<ksof fuax msTVAftB FQj^ SFFD. — As a rule 

(k) $©« R. (kt, 1918, No. 1075. 
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the stalks of flax from which the seed has been removed are burnt- This 
is the best way of utilising small quantities as the ash can be applied as 
fertiliser. \^'hen, however, as in Argentina, the United States, and Canada, 
flax is grown on a large scale, other possibilities should be considered- At 
present there are two such possibilities : i) production of tow from the 
stalks ; 2) the manufacture of paper pulp or paper. Both these methods 
demand expensive equipment and can only be adopted where there is a 
large quantityof raw material and a local market for the final product,which 
is not sufficiently valuable to export. In Rhodesia the cultivation of flax 
as an oil-3delding plant is rapidly increasing, and the British South Africa 
Company sent to the Imperial Institute a sample of flax stalks for informa¬ 
tion as to the methods of utilising them. The sample contained ii.i % of 
moisture and 3.6 % of ash. The fibres extracted were from 12 to 25 mm. 
long. Treatment with caustic soda gave 44 % of strong paper which did 
not bleach ea sily. Treatment with sulphite gave 45 and 46 % of p aper which 
bleached without difficulty. By crushing between rollers, beating and 
threshing, about 23 % of tow suitable for paper-making was obtained. 
When treated with caustic soda the tow yielded 50 % of paper but little su¬ 
perior to that obtained from the whole stalks. The shieve when treated with 
caustic soda gave 43 % of pulp which did net bleach an4 could only be 
utilised if mixed with longer-fibred material or for making very common 
paper. 

pRODtiCTiON OP siSAX. HBMP. — Samples from South Africa, British 
Honduras, and the Belgian Congo gave on analysis the following results:— 
Moisture, 8.2, lo.i, %; percentages on fibre basis. Ash, 1.6, 
0.7,- ; loss on a-hydrolysis, 9.3, ii.3» ; loss on p-hydroiysis, 

10.8, 13.6, 15.9; loss on acid purification, 1.3, 2.3, 2.2 ; loss on washing in 
water, 1.3, 2.6, 2.0; cellulose, 79.2, 76.7, 74.8. The first two were of good 
quality, the third less so. 

Fibrbs prom TOB bbi GIAN CoKGO (i). — Besides the Sisal hemp (Agave 
figida var. sisdana) mentioned above fibre of the following plants was ex¬ 
amined :— Bowstring hemp {Sansevieria cyUndrica and 5 . guimensis), 
Mauritius hemp (Furcfoea gigmtea^^ Manila hemp (Musa textilis), ramie 
(Manniophyton africanum, Boehmeria nivea), and Arenga saccharifera. On 
analysis the first four gave the following percentages respecti-vcly: — 
Moisture, 8.5, 9.2, 8.45, 8.5; on dry fibre basis: — Ash, 0.4, 0.9, 0-75, 0.9; 
loss on a-hydrolysis, 9.0, 10.4, ri.35,3:1.8; loss on ^-hydrolysis, 13.0,13.7, 
15,75, 21.0 ; loss on acid purification, i.i, 2.0,1.15, 2.4 ; loss on washing in 
water, r.i, 0.4,0.9,1.8 ; cellulose, 74.0,76.5,77.4, 75.0 (the figures for Fur- 
erdm gigantea are the averages of two samples). Bowstring hemp is ob¬ 
tained from several species of Sansevieria, chiefly from 5 . Ehrenbergii of 
Easi Africa, S. guineensis of West and East Africa and S. cylinirica, found 
from Zanzibar to Angola. The fibre is used for cordage. Man¬ 
niophyton africanum is an Euphorbiaceae confined to tropical •West 

(1} Forothea:abres*of tne Belgian Congo previously esamiued see R. Feb., 191?, No. 
118. {Bd,) . , 
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Africa. The bark is utilised by the natives of the Belgian Congo (where 
the plant is known as “K'kossa") for the extraction of a strong fibre 
used for making fishing lines. The samples examined were considered 
suitable only for making strong, but very coarse ropes. By dcgumming 
with dilute alkaline solutions a clean, fine, but weak fibre is obtained. 
Arenga saccharif&ra, or sago palm, is commonly cultivated in India, 
chiefly as a source of palm wine and sugar, and has been introduced into most 
tropical countries. From the base of the petiole is obtained a black fibre 
known as ejow or eju much used in the East. Three qualities are 
prepared : — i) coarse, for brush making, 2) medium, for rope-making, 
3) fine, for stuffing cushions and as tinder. The samples from the Belgian 
Congo were judged of good quality as material for stuffing, brushes, etc. 

PRODuctiON OF om-YrEji/DiNG SFEDS FROM B.HODFSIA. ■— The pro¬ 
duction of oil seeds promises to become an important industry in Rhodesia. 
The only oil seeds at present produced on a commercial scale are peanuts 
and sunflower seeds, but experiments made at the Salisbury Agricultural 
Experiment Station have shown that other oil seeds, including linseed, 
sesame, niger seed and Madia sotiva (locally known as Chile Oil seed), may 
he grown successfully.- The cultivation of peanuts is steadily increasing as a 
result of the introduction of improved varieties by the Department of Agri¬ 
culture. The exportation of sunflower seeds promises to become impoitant. 
Peanuts and castor-seeds are grown by the natives in some parts of the coun¬ 
try and the oil extracted for local use. Various oil seeds are being grown at 
the Government Experimental Gardens at Mazabuka and Chilanga, North 
Rhodesia. Samples of seed sent from these gardens^to the Imperial Insti¬ 
tute for exsLmination gave thefollowingyields in oil (on a dry seed basis) 
Red Zanzibar Castor bean {Ricinm sanguinms Zanisibaris), 51.1 % ; black 
sunflower, whole seed 27.5 %, kernel 49.1 %; striped Russian sun:ftower, 
whole seed 21.5 %, kernel 48.8%; sesame, 53.1 %; white flowering linseed, 
34.7 %, Pskoff linseed 35.9 %. 

paum nut FROM cowMBiA. — The sample examined at the Im¬ 
perial Institute was sent from the Tropical Agricultural Station, San Lorenzo, 
Colombia. Two varieties of the palm are very common in the Magdalena 
valley, one with large fruit, found in the lower valley, where it is known as 
** coroza ”, one with Smaller fruit, found in the higher valley, where it is 
known as ” cuesco The sample examined belonged to the first variety 
and appears to belong to Scheelea e^xceka Karst. { ^'AUalea ejxcelsa Mart.). 
The fruit consists of two or three nuts in a hard shell. The kernel, whichls 
diffictiltto remove, contains 4 %of moisture and yields 65.4 %of fatmelting 
at 290 C. In appearance the fat is similar to that of several kinds of palm 
(palm kernel and coconut oils), but differs from them in chemical characters 
0OW saponification value, 224.6; high iodine value 35.2 %; relatively small 
quantity of volatile acids, 2.1 % soluble and 3.0 % insoluble). The oil 
nuts is much valued in the tropical parts of Colombia, where it is 
.'milfolr cqoking, burning, soap-maHng, as a lubricant and as a medicine. 

^ WAmn BARK AND WOOD. — Before the war the British market ob¬ 
tained much tanning material fromthe Continent; this market being closed. 
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attention was turned to the large supplies of wattle bark in South Africa, 
and the manufacture of wattle bark extract was undertaken in South 
Africa as well as in the United Kingdom ; 6 505 tons of the bark were ship¬ 
ped direct from Natal to Russia in 1916. Wattle barks are derived from 
various species of Acacia, indigenous to Australia and introduced into South 
^ and East Africa, where the}’* are grown in plantations. The best known as 
a tanning material in Europe is the bark of the black wattle [Acacia decur- 
rens var. moUissima), The production of wattle bark is a very important 
industry in South Africa, especially in Natal, and it is rapidly growing. In 
1916, there were about 160 000 acres under wattle in Natal; the exports 
of chopped bark from South Africa rose to 50 867 tons with an average price 
of £ 13 105 per ton. The chief sources of the Australian bark are the golden 
or broad-leaved wattle (A. pycnantha) and the black wattle {A. decarmts 
var, moUissima). In the East Africa Protectorate there are about 12 000 
acres of wattle. 

Commercial wattle bark contains an average of 32 % of tannin. Ma¬ 
terial remaining after being used for tanning or preparing the extract can 
be used for the production of paper; the wood can be used either for dry 
distillation or paper making. In experiments made at the Imperial In¬ 
stitute spent wattle bark (containing 11.5 % of moisture, 41.2 % of cellu¬ 
lose and 8.7 % of ash) yielded, according to the treatment, from 28 to 35% 
of dry unbleached paper pulp. Commercial tests in a paper works gave 
from 28 to 30 % of pulp quite suitable for making brown paper. 

Wattle wood yields 61 % of cellulose (expressed on the dry material) 
and gives from 46 to 30 % of pulp which is lacking in strength owing to the 
shortness of the fibres. The pulp might be used for making ** straw-board ” 
especially if mixed with equal parts of spent wattle bark. 

* TElJ RROBUCTION OF TURPXNTINB OJh AJH) ROSIN IN INDIA. — Turpen- 
tine-^delding trees are common in the forests of the Himalayas, in the United 
Provinces, in Assam, Burma and the Punjab. The oil and rosin extracted 
are used locally, but the quantity produced doe s not suffice. The chief source 
of Indian rosin is the Chir pine {Pinas longifoUa Roxb.) which must be 
distinguished from the American P. longifoUa Salisb., now usually known 
as P. palusiris Miller, The latter is the longleaf pine of the Southern United 
States, and is the chief source of American turpentine oil and rosin. Five 
species of pine are indigenous to India: — *P. longifoUa Roxb (Chir pine), 
occurring in the Outer Himalaya and Swalik Range; P. excelsa Wall., 
(Kail or blue pine), occurring in the temperate Himalayas; P, Khasya 
Royle (dingsa or khasia pine)', occurring in the Khasi hills, in Assam 
and Burma; P. Merkusii Jungh. and de Vriese (tinyu pine), of Burma; 
P. Gerardiam Wall. (Neosia or Himalayan edible pine) on the inner 
and arid West Himalayas. P. longifoUa is the most important species 
in India for the commercial production of tiupentiue and rosin, smaller 
* amounts being derived from P. excelsa and P. Khasya. P. l(mgifoliit is 
gregarious over about 2 068 530 acres, but it is tapped only in the Kumann 
Ihvision of the United Provinces and in Rawalpindi, Punjab. P. excelsa oc¬ 
cupies about 65 000 acres in the United Provinces and the Punjab. P. Kha^ 
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sya occupies an area of 33 sq. miles in Assam. Both in the United Pro¬ 
vinces and in the Punjab, the tapping of the trees and the distillation of 
theoleoresin are conducted by the respective Forest Departments, whilst 
the sale of the turpentine and rosin is controlled by the manager of the 
distillery at Bhowali,inthe United Provinces. In 1915-1916, in the United 
Provinces, 981 906 trees were tapped on 49135 acres, giving 2 089 tons of ‘ 
crude oleoresin ;* the Bhowali distillery pioduced 1285 tons of rosin and 
80 390 gallons of turpentine. The Indian turpentine oil from jP. longifoUa 
yields practically no distillate below 165® C., and for this is quite different 
from American turpentine oil, which should yield not less than 70 % by 
volume between 1550 and 160^ C.; it most nearly resembles Russian tur¬ 
pentine oil. P. longifoUa oil distilled above contains 25-33 % of 

f-terpene boiling at 1730; the large proportion of this constituent renders 
the Indian oil inferior to the best French and American turpentine oils, 
which consist almost wholly of pinene boiling at 156*^0. Indian turpentine 
oil can be used, however, like the other varieties. 

Copal prom ConuMBiA. — The Imperial Institute has examined a 
sample of copal sent by the Director of the tropical Agriculture Station, 
San Dorenzo, Colombia.The copal is known locally is “ ambara or algar- 
rovillo ” and before the war, was exported to some extent to Germany. 
The sample submitted was of good quality and has the following characteris¬ 
tics : — moisture,-0.52 %; ash, 0.09 %; melting point, 1239 C.; acid value, 
100.8; saponification value, 103.6; loss on melting, 18.0 %. 

ToIbaccos prom Nyasaland and Uoanda. — In 1916-17 there were 
7 484 acres under tobacco, in Nyasaland, giving aiv export of 4 304 124 lb., 
besides quantities stored. Three sets of samples, grown and prepared On the 
Government Farm at Namiwawa, Nyasaland, .and illustrating d) the results 
of topping experiments, h) of manuring tests, and^c) grades of tobacco foV 
warded to Dondon for sale, were examined by the Imperial Institute. 

a) The 9 samples of " Gold Deaf tobaocc,popped at different heights 
so as to mature from 7 to 15 leaves per plant, were very similar ; it seems 
that, on the whole, higher topping, viz., to produce 14 to 15 leaves, is not 
disadvAntageous. 

h) The 6 samples of "Conqueror'* tobacco were manured as follows: ~ 
i) lime; 2) cattle manure ; 3) cotton seed; 4) control; 5) lime and cattle 
manure; 6) lime and cotton seed. The effect of the different methods of 
manuring was not very marked; certain treatments, especially those with 
lime + an organic manure, produce a slightly stronger flavour due to the 
increase in the percentages of lime and nicotine. The burning properties 
were not noticeably altered by the manuring in any case. 

0) The tobacco growers of Nyasaland grade their tobacco into two 
groups:—<at) mahogany and dark leaves of heavy or good body, suitable for 
pi^ and plug tobacco, and h) brighter and thinner leaves suitable for cigar¬ 
ette tobacco. FJach group is further divided into commercial grades. 

Tobacco is grown on a comparatively small scale in Uganda, mainly 
by the native for local consumption. ' 

Samples of Virginia tobacco grown and cured on the Nambeya Estate; 

. Itmj 
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Bulemezi, Mengo District, near Kampala, had a gcyod chemical composition 
(moisture 14.0 _% ; nicotine 1.9 % ; nitrogen 2.7 %; ash 18.7 %) with alow 

percentageof nitrogen and alargeproportionof potash (the ashcontained; — 

lime 26.0 % ; magnesia 9.4 % ; pofash 34.6 % ; soda 3.1 %; sulphuric anhy¬ 
dride 3.0 % ; chlorine 1.9 %. 

CROPS AND CUDTIVATlON. 

13*6 - The Question of Hail-rods and Storms in the Gironde, France, in 1918 . — 

Angot, a., in the Comptcs nnins de PAcadimied'AgrimlUmdeFrance, Vol. IT, 1^0.30, 

pp. 838-840. Paris, October 9, 1918. 

M. Angot has presented to the Academy a study, by M, CotmTY, 
astronomer to the Bordeaux Observatory, on the storms observed in 1917 
in the Gironde and part of Dordogne, a region furnished with a large 
number of hail-rods niagaras electriques ”). 

In his report, M. COurty gives a table showing the localities where 
hail-rods have beeminstalkd and the number of times that hail fell in these 
localities during the 6 years 1911-1917. In two localities the observations ■ 
ended in 1916 at the same time as the Municipal Council requested the pre¬ 
fect to order the removal of the hail-rod as they blamed it for the frequence 
with which hail had fallen since the hail-rod had been set up. On the con¬ 
trary, in two other localities no hail was observed during the six years. 

M. CourtY simply gives the facts observed, without drawing conclu¬ 
sions, while expressing the wish that these observations should be con¬ 
tinued. In fact, the irregular appearance of hail throwsdoubtonanycon- 
clusions that might be drawn from a small number of observations. 

M. Angot supports M. Courty’s wish, asthe results will be all the more 
searching as the period of observation is longer. The 5 years of observations 
made by the author of the study tend to' confirm M. Angot's previous 
opinion: that hail-rods have no influence whatever on hail. 

1327 -'Relation between Climate and Cereal Yield in Sweden. AxEL,m 

Ymer, Year XXXVIII, Pt. i, pp. 1-23 -f 2 Figs. 2 Tables -f Bibliography of 8 Publi¬ 
cations. Stockholm, 1918. 

The author has calculated for every province of Sweden the coefficient 
of correlation, r (i), between the monthly temperature, monthly rain¬ 
fall 'and yield in grain of barley, oats, wheat and rye. Numerous 
graphs illustrate the figures clearly and maps show the lines of distribution 
of the values of r by province, thus making it possible to form a clear idea 
of the relation between the meteorological factors and agriculture in the 
different distiicts of Sweden. 

•WiNTF,R (wuBAT AND .RYE). — In the coast districtsof South¬ 

ern Sweden(MaIm6hus, Kristianstad,Blekinge, Gottland Island, the south¬ 
ern part of Kalmar, Halland) the maximum values of r with regard to 
temperature for wheat are: —November — 0.23 ; May — 0.21; January 

(i) See R. Feb,, 1918, note to No. 148, p, 175. 
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+ 0.28; February + 0.26. The summer values for r arc low, but con¬ 
stantly negative. This is certainly due in part to the hot summer of 1901 
which was very detrimental to the crops of the south which gcinually 
lacked rain. 

The coefficient of correlation for precipitation is always vciy low, ex¬ 
cept in May, which has very high positive values: — Kalmar + 0.59; 
Blekinge + 0.52. 

A temperate winter, cool and rainy May, and a moderately warm sum¬ 
mer are necessary to obtain a good wheat harvest in the coastal districts of 
South Sweden. About the same conditions are nccessaiy for rye. 

As the noith and interior of the country (Goteborg, Alvsborg [the 
part south of Vaneni], Jonkoping, Kionobcrg, the north of Kalmar) are 
approached the total temperature decreases giadually and the corre¬ 
lation coefficient for the summer months becomes positive, a hot summer 
being necessary to ensure ripening. For winter, on th(‘ other hand, the 
observations respecting the preceding zone hold good here as well — 
February + 0.22, March + 0.24, April + 0.23. The gradual lowering of 
the temperature is accompanied by an increased rainfall which assures the 
plants the necessary amount of moisture for each stage of their growth. 
The result is that the relation between yield and precipitation tends to be 
nill and the values for r are always very low. 

The same conditions exist for rye, though the value for r expressing 
correlation between yield in grain and the temperature of November and 
December is in this case negative. In the provinces of Ostergotland, Alvs¬ 
borg (tothewestof Vauern),Savleborg,aiid otherproyincesofSvealand,the 
lack of heat is still more marked. As a result, except for August and Septem¬ 
ber, the correlation coefficient between temperature and yield for the vege¬ 
tative period is alwa3^s positive; — August — 0.39, September — 0.21, 
November + 0.21, February + 0.26, March and April +0.25. The values 
of r for rainfall are distinctly positive for August, September, April and May 
{sowing, appearance above ground, earing), and negative for Juno and July. 
For rye, uialike wheal, a temperate winter is disastrous. The value r is 
markedly negative in January and remains positivcin February, but is al¬ 
most negligeable. 

In the northen provinces of Jamtland, Vasternorrland and Norrbot- 
ten, where only rye is grown, the coefficient of correlation of temperature 
is always positive, except in September, and the maximum values occur 
in April, May, and July, when they are + 0,41, 4 0.44, and 4 * 0.42 respect¬ 
ively. For precipitation the values are :— October + 0.27, June + 0.23, 
August — 0,48. 

The most striking facts deducted from these data are ; — 

1) The existence of a negative correlation, coefficient between yield 
in grain and the temperature of August and September in northern and 
central Sweden and some parts of southern Sweden, 

2) A negative r value for the temperature of November and Dec‘em- 
ber, espedally in South Sweden. 

3) A positive relation between the temperature of the winter months 

[imj 
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and yield, the valtte of which decreases as the north is approached until it 
is reversed and becomes negative (Norrbotten, etc,), * 

4) The favourable influence of a cool, wet May in South Sweden. 

5) In the northern provinces there is a positive correlation vith the 
temperature of the summer months, i. e. the best crops are obtained after 
a hot summer. As the south is approached the ratio decreases with the 
increase of the total temperature till it is inverted, so that in some coastal 
districts of the extreme south with a low rainfall the best crops are obtained 
in cool, wet years. 

Spring cnRi^Ans (barj,eyani> oats). — The values for the provinces 
of Malmohus, Kristianstad, Blekinge, South Kalmar and Halland are : — 

Barley: May —0.23, June -70.42 . 

Oats : .May — 0.24, June — o 49, August — 0.35. 

Barley: May 4 * 0.22 
Oats: May -f- 0.29, June -f- 0.32. 

In the other provinces of South Sweden, unlike the preceding case, the 
temperature values for r are positive during all the months except June 
and July. In Central Sweden the temperature values for barley and oats 
are positive in March, April and August, and negative in May, June, and 
especially in July (r = —- 0.31). Except in August the value of r for rainfall 
is always positive : — 

Barley: May -f 0.21; June + 0.23; July -f 0.2S 
• Oats : May -f 0.32 ; June -f- 0.34 ; July + o* 35 - 

The best barley and oat crops, therefore, are obtained in wet years. 
As the northis approachedrainfall becomes more and more abundant so that 
all relation between rainfall and grain yield tends to disappear while the 
effect of temperature becomes more and more marked, the correlation coeffi¬ 
cient becoming positive for everymonth without exception, the maximum 
value — Bafky + 0.38, Oats + 0.40 —occurring in June. It may be con- 
* eluded that the most important meteorological factor for spring cereals is 
precipitation in Central and South Sweden (especially the May and June 
rains), and temperature in North Swedien. 

Forecasting the YiEno. — The use of the correlation coefficient 
makes it possible to forecast the jieldof a future crop wifhin certain limits 
which are all the more certain as the value of r is higher. Thus, for exam- 
,ple, in the province of Malmohus, the*author was able to determine the fol¬ 
lowing coeflScients of regression (i) for winter cereals : — 

1) For each degree of the average temperature of August above the 
normal, the yield in grain decreases by 0.18. 

2) poir each degree of the average temperature of November and De¬ 
cember above the normal, the yield decreases by 0.50. 

3) For each degree of the average temperature of January and«Fsb- 
ruaxy above the normal, the yield mcreases by 0.14. 

(i) See R. Match, 1918, note to No. 2J?9» 3 ^ 5 « 
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4) For each 10 mm* of raiafall above the normal in October and 
November, the yi^\A4ecreases by 0.06. 

In 1916-17 the average temperature of August exceeded the uoimal by 
o.2®,thatof November and December exceededit by but that of January 

and February was 1.7®below the normal. The rainfall for October and No¬ 
vember was 30 mm. above the average. If the figures given above be applied 
a total decrease in yield is found which may be expressed by 1.3 (coefficient 
of regression)» The author gives several other such examples, all of which 
show the practical value of the coefficient of correlation in forecasting 
the harvest. 

1328 - The Effect of Temperature and other Meteorological Factors on the Growth of 
Sorghum. — Vinall, H. N. and RJEED, H. R., in the Jhurnal oj AgHcultwal Research^ 
Vol. XIII, No. 2, pp. 133-147 + 2 Pxates. Washington, April 8, 1918. 

The varieties of sorghum studied were Sumac, Red Amber, Honey, 
Biackhull Rafir, Dwarf Milo and Feterita, and the meteorological obser¬ 
vations were made at Chillicothe (Texas), Chula Vista and Bard (California), 
and Puyalupp (Washington), stations having widely different climatic condi¬ 
tions. The contrast between the last two is very marked, Bard having 
a high temperature and a high percentage of sunshine during summer, 
whereas the maximum temperature at Puyalupp does not reach the optimum 
temperature for sorghum (33^^ C.), These conditions greatly influence the 
growth of the plant. The data collected from 1915 to 1916 lead to the 
following conclusions : — 

1) Sorghum is a plant specially adapted to tropical and semi-tropical cli¬ 
mates and cannot thrive in cold regions, —At Chillicothe and Bard, where the 
average temperature during the vegetative period is*^ 25.8® C. and 28.2° C. 
respectively, sorghum does very well and ripens in 106 and 129 days after 
sowing, reaching an average height of 68 and 82 inches and a stem diameter 
of 0.79 und 0.68 inches. At Chula Vista, where the average temperature is 
much lower {18.2° C.), the grain ripens a month late (average date for the 
six varieties of sorghum; November 14), and the vegetative period lasts 
141 days. At Puyallup, with a temperature of 15.30 C., sorghum does not 
ripen, so that it may be considered outside the sorghum belt. The differ¬ 
ence between the total positive temperature (i. e. above-190C.) during the 
vegetative period—10520C. at Chula Vista and 8970 C. at Puyallup"—is 
very small^ and not sufficient to explain the different behaviour of the plant 
in the two localities. Another meteorological factor, the amount of 
sunshine is concerned in this. 

2) Application ofJ^XN$S'MiR.*Blaw to sorghum, —The total positive tem¬ 
perature is 10520 C. at Chula Vista, 23530 at Bard, 16820 at Chillicothe. Ac¬ 
cording to Linsser the amount of heat required for the development of a 
certdn stage is not the same in all parts of the area of distribution of a plant 
but increases with the annual total of positive temperatures. By dividing 
the total positive temperatures for the vegetative period by the annual 
l^tal the physiological constant is obtained. If this law be applied in 
the present case th?4>physiological constant is about 0.53 (Chillicothe 0.539, 
Bard 0430, Chiffa Vista 0.526), 
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3) Effect of sunlight, — The percentage of sunshine at Puyallup (46.4) 
is much lower than that of the other stations, especially that at Chula Vista 
(68.^). Besides lowering the temperature, a low percentage of sunshine 
helps to lengthen the vegetative period till it may, as at Puyallup, prevent 
ripening altogether, 

4) Effect of high temperature on flowering and the formation and ripening 
of seeds, —High temperatures at the beginning of flowering are detriment¬ 
al to the plant and decrease the yield considerably. In 1915 the seed was 
sown in April so that flowering and fruiting occurred in the middle of sum¬ 
mer, at high temperatures, and the yield in grain was low. In 1916 sow¬ 
ing was in mid-June and flowering and fruiting at the end of summer and 
in autumn respectively, when the temperature was much lower, and a good 
yield was obtained. Sowing should be timed so that flowering and fruiting 
will take place under favourable climatic conditions. 

3:329 - The Influence of Rainfall on the Fruit Crop in Norway. —Skaru, a. m., in the 

Tidsknft for det Norsks Landbruk, Year XXV, Part. 8, pp. 305-333. Christiania, 1918., 

Apples and pears can be successfully grown in the following regions 
of Norway :— North Bergenhus, Jarlsbeig and Laivik, Nedencs, Smaal- 
nene, I/ister and Mandal, Buskerud, Stavanger, Hedemarken, Akershus, 
Bratsberg, South Bergenhus, Kristians, Roms dal, South and North 
Trondhjem. fet 

The average crops from 1907-1916 w ere sufficient for local needs. But 
there is the serious disadvantage, that the crop varies greatly year by year, 
thus largely exposing the mar^t to, foreign competition. Thus, taking the 
average crop as 100 we* get:—in the Buskerud, 125 % in 1909 and 41 % 
in 1916 ; at Tier, 150 % in 1909-11 and only 30 % in 1916; in Balestrand, 
150 % in 1911 and 70 % in X916. 

Thus there are years in which the supply exceeds the de mand and others 
when the supply is completely insufficient. To avoid these difficulties, the 
factors of the variations given above must be known and, given that these 
variations J)ersist while the conditions of soil and crop remain unchanged, 
it is obvious that the primary cause of the phenomenon must be sought 
in the weather conditions. 

The author gives the results of a series of researche s on the relationship 
between the yield in fruit and the rainfall. The following localities {centres 
of production) were studied: — Faaberg, Fumes, Edsvold,Vestre Aker, 
Rygge and Moss, and Norderbo v, all situated in south-eastern Noiway 
(Astlandet). 

From the examination of abundant observations it was concluded : — 
i) that there is a direct ratio, a positive correlation, between the crop- 
yield aijid the rainfall from March to June of the previous year; 2) that there 
is an inverse ratio, a negative correlation, between the crop-yield and the 
, rainfall of Septemb'er-October of the previous year, in spring the plantce- 
quires a large amount of plastic material so as to satisfy the needs of intense 
and quick growth:—^Jeafing, flowering, setting, foimation of flower buds 
for the following year. The absorption of material from the soil is subor- 
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dfnated to the presence of water in sufficient amount to dissolve and,^carry 
such material. - - 

Insufficient moisture at this moment is fatal to the plant; part of the 
very young fruit becomes detached on account of lack of food material, and 
the next year’s fruit buds develop badly or incompletely, resulting in a poor 
spring flowering. From this it will be seen that there is a positive correla¬ 
tion between the fruit crop and the total rainfall from March to June. 

During the second half of summer and the beginning of autumn, dry, 
warm weather is required to mature the spring wood, the fruit, the fruit buds, 
and the store of reserve materials necessary for recommencing growth in 
the following spring. When this periodis damp and rainy growth continues 
longer, to the detriment of the reserve material. As a result there is a) m- 
cof^phte maturity of the’buds and wood and also ^ in consequence, decreased re-^ 
sistance to cold ;b) an insufficient store of reserve materials and, in consequence, 
limited and poor flowering in spring. 

There is, therefore, a negative correlation between the fruit crop and 
the total rainfall from September to October. Below are given the data 
for the Faaberg region, the rainfall data being taken from the nearest me- 
' teorologicUl station, that at Lillehammer, 

Data showing the existence of a ratio betweenfhe fruit crop and the total rain-^ 
fall for the periods March- June and Septemher-Octoher' {average rainfall: 
March-June 169 mnt', September-October, 125 mm). 


Vidd 

Rainfall 


! 

in % 




Years ' 

of ‘tlie average 

Years 

Mardi-June 

September-October 

1909 

150 % 

190S 

' 

138 mm 

48 mm 

1911 

139 

1910 

260 

. 5 f> 

1914 . 

120 

T913 

T42 


1913 ' 

115 

T9I2 

178 

no 

1915 

80 

1914 ! 

175 

67 

1907 

40 

1906 

157 

113 

190S 

25 

^907 

238 

135 

1910 

20 

1909 

171 

XfiO 

» i 9 ris 

30 

1911 

X 45 

134 

19 

20 

1915 

71 

36 
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There are similar conditions in other localities. A good ciop dots not 
always correspond to abu ndant spring rain or too little summer-autuxgn rain. 
The number of flowers does not mean a corresponding number of fruits ; 
theinaction of late frosts at the moment of flowering and mists during setting 
may ruin the crop, even though flowerir^ has been most abundant. This 
explains the variations in the above Table. As the north and west are gra¬ 
dually, approached, with the increase of* the total rainfall during all the 

, ' ' ' 
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year, the ratio existing between the rain and the fruit crop disappears, 
whilst the action of other factors and weather conditions is plainly shown. 

On account of the preponderating action of the rainfall the author 
gives the following advice to fruit growers in Ostlandet: — 

1) Choose varieties very resistant to dror^ght. 

2) Work the soil deeply so that the plant's roots can grow in length, 
thus utilising the water stored in the deep layers. 

3) Give the preference, as intercrops, to potatoes,kgunainous plants, 
carrots, etc. These plants have, at any rate in Noiway, only a linaited 
growth up to mid-June and thus only remove a limited quantity of water 
from the soil. During summer, on the contrary, and at the beginning of 
autumn, the foliage increases rapidly owing to the absorption of large quan¬ 
tities of water, of which the fruit trees, are deprived with advantage. 

1330 - Influence af Nutritive Sails on the Resistance of Plants to Cold. — See 

No. 1340 of this Review. 

1331 -Recent Investigations on Soil Aeration.— I. Hall, a.b,, Pku.Tyans.,B.,204,19x3. 
—II. Hunter, C,, Proc. of the Univ. of Durham Phil. Soc., IV, p. 183. —III. Howard, 
A.tAgr. Research Institute, Pusa,Bulletin 61,1916. —IV. Russell,E. J.,andAppLEyASD, 
A., Jour, of Agr. Sc., VII, p. i, 1915. — V. Howard, A. and Howard, G. L. C. 
Fruit Experiment Station, Quetta, Bulletin 4,1915. —VI. Annual Report of the Imperial 
Econofnic Botanist, 1916-17. —VII. Russell, E. J. and Applrvard, A., J. of Agr. Sc., 

VIII, p. 385,1917. — Vllir.^g;'. 7. of India, Science Congress Number, p. 20,1917. —- 

IX. Cannon, W. A. and Free, E. E., Journal of Ecology, V, p. 127,1917. — X. Hole, 
R. S., Ind, For. Mem,, I, p. 46,1911, — XI.Id. Indian Forester, p. 343 - 344 ,1916.— XII. 
Id. Indian Forest Recor^, V, p. 38,1914- — Abstract by Howard, A. {Impenal Economic 
Botanist) and Hole, R. S. (Imperial Forest Botanist), Indian Science Congress, I^ahore, 

' 1918 (i). 

The growth of a crop is onlypossiblethroughthesumultaneousopera- 
tiou of a number of soil factors — water, mineral salts, temperature and 
oxygen. If any one factor is in defect, or in excess as inthecase of tempera¬ 
ture, growth is regulated by the aniount of this factor present, and is 
not itSuenced by an increase in any of the other factors. The chief object 
in soil management is the removal, in advance, of any possible limiting 
factor. 

The aeration of the soil is a factor in growth which has been neglected 
in the past. It has only indirectly been recognised in the importance at¬ 
tached to a proper soil texture. The subject'is not attracting more atten¬ 
tion and it is proposed to refer to some of the recent work and to indicate 
the directions in which further investigation is desirable. 

Aeration and the AMOtiNT of growth. — Various ^^deteiminations 
have been made of the amount of growth in cultures in which the only 
variable factor is the degree of aeration, 

i) The effect of increased motion on the root development of barky. — 
In water cultures, Hall (I) found that both root development and growth 
depend on the amount of aeration. 

(i) See R., X914, NO. i» j I 9 i 5 » Ho. 571; 19x7, Nos. 790 md 795. (Ed.) 
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2) Tile effect of soil texture on growth. — Hunxkb (II) found that root 
development and growth fell off as the soil was more consolidated. 

3) The effect of adding 'potsherds or sand to the Pusa soil (III), — The 
addition of inert aerating agents like sand, potsherds or broken bricks to 
Pusa soil (a fine calcareous silt which readily loses its texture) increases 
the growth very markedly. In the case of Java indigo, where both nitro¬ 
gen and oxygen are required, the increase is as high as 40 %. To follow 
the subject further, the structure of the soil must be considered in 
relation to the root development of the plant. The pore spaces of the 
soil are taken up by air and water, the latter occurring in thin films 
round the soil particles. The biological activities of the root hairs and of 
the soil bacteria involve respiration for which a constant supply of oxygen 
is necessary and which results in acontinuous productionof carbon dioxide. 
Efficient soil ventilation is therefore essential for growth. Recent inves¬ 
tigations at Rothamsted (IV) on the composition of the soil atmosphere 
show that the amount of oxygen in the soil falls as the amount of 
carbon dioxide rises. The water films contain little oxygen but much 
carbon dioxide, that is, the oxygen is used up as rapidly as it is supplied. 

Vi^NTIIiATlON OF THB soil. AND Sysa^EM OF FI.OOD IRRIGATION IN 
KorthErn India. — Plood irrigation on fine alluvial soils interferes with 
their ventilationby rapidly destroying the texture and by forming a compact 
surface crust impeijneabletb air. One limiting factor—water —is removed 
but another — the need of aeration—is introduced. Thus over-irrigation 
actually diminishes the yield. This is shown by results obtained at Quetta 
where 13 mailnds of wheat were obtained with one irrigation and only 8 
maunds where three irrigations were given. In any flood irrigation system, a 
practical compromise between the needs of the plant for air and for water * 
mustbewofkedout. This has been accomplished at Quetta (V) by the proper 
utilisation of the preliminary watering given before sowing. Under this 
new system, the yields obtained are often higher than those obtained with 
the 6 or 7 waterings usually applied. .The Quetta results have been shown 
by experiment to apply to the Punjab (VI) and Sind where almost half the 
irrigation water now used could be saved. The economic significance of 
these results becomes apparent when it is remembered that the annual re¬ 
venue derived from irrigation works in India is £ 3 000 000. 

Son* AERATION AND QUALITY. It is well kiiown that the quality of 
vegetable products varies with the locality, but the factors on which quality 
depends are ,still undetermined. Breed is undoubtedly one of the most 
important, and no improvement in cultivation can change a short- 
stapled cotton into a longstapled kind. Various observations suggest 
that for each variety to attain its highest quality, adequate soil aeration 
"is necessary., A few examples may be given: — 

1) Parley — The best maltiiog samples are always grown on open 
* w®f«^ated^iisand never on stiff heavy clays. 

^ All the tracts in India which have achieved a reputa¬ 

tion ^ ptoduction of tobacco of good quality are those in which. 

'the averse. / ’ : . 
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3) Cotton — Mr. Clouston’s results on the open laterite soils at 
Chandkhuri indicate that soil aeration is one of the factors on which the 
quality of the staple of cotton depends. 

Experience in India shows that crops will not mature properly if soil 
aeration is interfered with during the ripening period. Recent resulls ob¬ 
tained at Rothamsted (VII) show that, on cropped land, ripening is asso¬ 
ciated with a great outpouring of carbon dioxide into ths soil atmosphere. 
The cause of this is not known. It has been suggested that it is due to the 
death and decay of the fine roots after the flowering period, but this \\ill 
not explain the observed delay in ripening if air is not supplied during the 
period of maturation. An interesting field of research lies read3^ to hand. 

Other aspects op. soil aeration. — If soil aeration is a growth 
factor, aeration must influence the distribution of plants, as of grain in 
India (VIII), and be oi importance in ecological studies. Cannon in 
Arizona and Free (IX) of the Johns Hopkins University have shown 
that the poor conditions of soil aeration are correlated with the absence 
of vegetation in the dry lakes of desert basins, and the zonation of 
vegetation round these basins may be in correlation with the soil aera¬ 
tion requirements of the plants involved. 

The importance of soil aeration in Indian forestry f X, XI, XII) has 
recently been emphasised by a study of the factors influencing the healthy 
growth of sal {Shoiea robusta) seedlings. Whereas water cultures have 
shown that water in itself is quite harmles;S, yet water which is held in con¬ 
tact with sal forest soil rapidly becomes highly injurious to the roots of the 
seedlings. Any factor which increases the, amount of moisture in the soil, 
such as shade or bad drainage, accentuates the injurious action. Rain¬ 
water held in contact with such soil is found to become heavily charged with 
carbon dioxide and impov^shed as regards its ox3’’gen supply. In water 
culture experiments, a high carbon dioxide and low oxygen-content have 
been proved to be injurious to the roots. There are good grounds for be¬ 
lieving that, in addition to sal, many of the most important Indian trees 
are very sensitive to soil-aeration, and a careful study of this factor appears 
to be of primary importance in Indian forestry not only on accout of its 
effect on the establishment and development cf seedlings but also because 
of its probable influence on the growth of older trees and its possible con¬ 
nection with injurious diseases. 

1332 Copper and Zinc as Antagonistic Agents to the Alkali** Saits in Soils* — 

EiPMAN, C. B.andOKRiCKE, Jourml of Vol.V, No. 4, 

pp. 151-170 -h 13 Tables 4 “ Bibiiography of ii Publications. Lancaster, Pa., 
April, 1918. • ^ 

The antagonistic salt effect is now regarded as one of the established 
facts in plant physiology as in animal physiology. In the large amount of 
work done on the antagonism between salts, the heavy metals have received 
very little attention, while the alkali and-alkali-eaith metals have been 
tested in many way^; The authors consider the chief work on the heavy 
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metals (Loeb (i), Cdark, True (a) and Gies, Hawkins, Tii^eie, etc.) and 
remark on the negative results obtained with copper aud the lack of data, 
as far as regards the more important functions of plants, on the antagon¬ 
istic action of that metal to the alkalies. As the authors had observed the 
stimulating effect of copper and zinc in certain cultures, they undertook to 
study the antagonistic action of copper (and of zinc, whose stimulating ef¬ 
fect seems to indicate a similar method of action) to the toxic effects of 
" alkali salts as regards the living cells of higher plants (3). 

The plants used as indicators were a strain of barley {Hordeidm vulgar&). 
They were sown in pots and optimum and uniform moisture conditions were 
maintained in the soils. Some of the common salts of alkali soils, viz. 
chloride, sulphate and carbonate of sodium, were used as toxic agents, 
being added on a percentage basis of the dry weight of the soils. The anta¬ 
gonistic agents were the chlorides and sulphates oicopper and zinc and cop¬ 
per carbonate, added to the salt-treated soils in quantities varying between 
certain limits (parts per millionof dry soil). Two typesofsoil were employed, 
one sand, the^i other clay. The plants were grown to maturity, har¬ 
vested, dried at 100® C., and weighed; the roots, ste m and grain were weighed 
separately. The results were assembled in table for m for each of the 7 se¬ 
ries of cultures (including respectively: CUSO4 versus Nag SO4; CuClg 
versus NaCl \ CuCOg versus NagCOgj Zn SO4 versus Hag SO4; Zn Cl 2 versus 
Na Cl; Zn SO4 versus NaCl; CUSO4 versus Nag SO4). 

The authors state, without qualification, that the data they have thus 
obtained are the first evidence ever published of the antagonistic action 
between heavy metals and alkali salts. The antagonistic action is equally 
if not more marked when 4 ions are introduced into the soil, as in the case 
of the CUSO4 versus NaCl culture. Although only one crop was grown in 
sand, the majority being in clay, similar evidences of marked antagonism 
were noted. 

The authors call attention to the importance of th^se results fiom the 
point of view of their possible practical application, an application that is 
also economic owing to the small quantities of the metals required to anta¬ 
gonise large quantities of alkali salts and, seeing that zinc is almost as ef¬ 
fective as copper in the direction, noted, this fact may indicate possibilities 
in the same line with other and cheaper metals. 

1333 - The Effect of Heat on some Nitrogenous Constituents of Soil.— dotted, r. s. 

and SwTsmER, R. S (Department of Soil Chiemistry, Iowa Agricultural Experiment 

Station), in SoilSHmce, Vol. V, No 3, pp. 197-223 4 * 4 Figs, -f* Bibliograpliy of 17 Fu- 

bUcations. Baltimore, IMarch, 1918. 

In investigations on the effect of heat on the nitrogenotis constituents 
of soil only the ammoniacal and nitric nitrogen are usually estimate d. The 
authors estimated the amino-acid nitrogen and soluble non-piotein nitrogen 
as w^il. Three loam and one peat soils were subjected to the following treat- 

(t) See Peb. 1915, No. 155-(a) See K. Oct. 1913, No. loao {Si.). • 

(3) Bor the Unas of the toietanoe of plant life for sodium saltfccmtaluedt in the soil, see 
R., Peb., 1917, No. 133. (£4.) 
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ments : — a) Two hours’ dry heat at 100® C., b) two hours’ dry heat at 200® C., 
c) heating in the aiitoclave for 3 hours ; d) heating in the autoclave for 3 
hours on 3 successive days. In each case the soils were inoculated with 
fresh soil emulsion and left to incubate for 10 and for 20 weeks respectively, 
A control series was not inoculated. 

Results. — In all soils subjected to heat the ammonia increased as the 
temperature was raised; in the peat soil heated to 2000C. exceessive volati¬ 
lisation of ammonia was observed. The amino-acid nitrogen gave results 
similar to those of ammonia except in the case of peat soils, which un¬ 
derwent very little change under the different treatments. 

Dry heat at ioo<>C. modified very little the nitric nitrogen content of 
the soils, whereas heating in the autoclave increased it considerably in every 
case. Nitric nitrogen disappeared almost cc mplctely at 200*^ C. of dry heat. 
All treatments caused an increase of soluble non-protein nitrogen; this 
increase was kss marked in the peat soil. 

In the three loam soils incubation for 10 weeks after treatment with 
dry heat at 200® C. caused an increase in ammonia. In two cases incubation 
for 20 weeks also caused an increase in ammonia, but to a lesser extent than 
incubation for 10 weeks; in one case it decreased the ammonia. Incuba¬ 
tion had very little effect on the ammonia content of peat soil subjected 
to dry heat. 

Ten weeks’ incubation always caused a decrease of amino-acid ni¬ 
trogen, but a further ten weeks* incubation increased it. Nitric nitrogen 
increased during both periods of incubation. The soluble non-protein 
nitrogen in peat soil always decreased during incubation, but increased in 
loam soils heated to 200<^C. 

1334 - Studies on the Correlation between the Production of Carbon Dioxide and the 
Accumulation of Ammonia by Soil Organisms. “Killer, j. r. (Dept, of Soiiche- 
mistry and Bacteriology, New Jersey Agricultural Experiment Station), in Sot/ Science, 
Vol. V, No. <5, pp. 225-239 -f- 5 Pigs.-f- Bibliography of 14 Publications , Baltimore, 
March, 1918. 

As the decomposition of organic matter in soil is generally a biological 
process, it is measured by various indices of biological activity, the most 
common of which are plate-counting, ammonification and nitrification. 
Ammonia determinations being the easiest and supplying much data, the 
author studied the relation between ammonia accumulation and carbon di¬ 
oxide production, between which there appears to be an optimum ratio on 
which the more or less favourable conditions of the soil depend. To this 
end the author studied the decomposition of organic matter in soils to which 
had been added both pure and mixed cultures of bacteria or fungi. 

During a period of 12 days the production of caibon dioxide was found 
to be jaiote uniform than the accumulation of ammonia but, as a rule, a 
greater production of carbon dioxide {with pure cultures) was accompanied 
by a marked accumulation of ammonia when i % of cottonseed meal or al¬ 
falfa were added to sandy loam. Pure cultures of fungi {Aspergillus niger, 
Tnchoderma, etc.) oxidised more carbon, but caused the accumulation of 
much less ammonia than bactexkd cultures. Soil infusions affected ammo- 
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nia accumulation in a way similar to fungi, but produced more carbon di¬ 
oxide. Mixtures of pure cultures of bacteria showed no antagonism and in 
some cases a symbiotic relation appeared to exist. 

It seems that when studying the optimum ratio between carbon-di¬ 
oxide production and ammonia accumulation, other kinds of organic mat¬ 
ter and the nature of the soils, as well as the effect of various manures and 
fertilisers should also be studied. The action of pure cultures of bacteria, 
actinomycetes, fungi, mixed so as to form a synthetic soil flora, also deserves 
study so that, in estimating the action of the natural fioia of the soil, it may 
be possible to improve the soil and obtain from it the maximum yield with¬ 
out deterioration to it. 

MANURES 1335 - Nitrogen Fixation in Manure. — i Toxtinghv.m, w. r , {vvisc(uisiii AijricuUurai 
AND anNURiNG Bspedin-nt Station, Madiaon), the Increase of Nitrogen in Fe;incntiiig Miinnrcs, in The 
Journal of Biological Che mis ry, Vcl XXIV, No. 3, pp. C21-225. Balliinorc, 1016. — 
II. Fulmer, H. R and Fred, B. B., (University of Wisconsin, Madison), Nitrogen-Assi¬ 
milating Organisms in Manure, in the Journal of BaUcriolo^y, Vol. II, No. },pp. .123-^34, 
Baltimore, 1917. , . 

I. — Various investigations {lasting from two to several months) on 
fermenting manure have nearly always shown more or le?s considciable loss 
in nitrogen; an increase in nitrogen has but rarely been obsci vtd (i). Dur¬ 
ing recent work on the changes in a feimenting mixtuie of cow and horse 
manure an increase in nitrogen was obseived after two and four weeks. 
This increase was followed by so large a decieasethat aftcrtwclve weeks 
the loss in nitrogen was complete. The increase in the nitiogcn content 
is much greater in straw-littered than in unlitterc^manure. 

This fixation phenomenon was confirmed by laboratoiy control tests. 
The-manure mixture was kept either in covered galvanised iioii pails or’ 
inoculated with mannite or other solutions. The results showe d manuie to 
contain nitrogen-fixing bacteria of considerable activity, especially when 
mixed with straw, which appears to be an impoitant source of eneigy for 
these microorganisms. It is obvious that the increase of nitrogen in ma¬ 
nure at the beginning of fermentation may prove of practical value in ma¬ 
nuring soil if,this increase is not counter-balanced by a simultaneous loss 
in organic matter. Experiments with straw-littered'manure (gathered 
fresh and placed in covered boxes out of doors during the winter months so 
as to limit fermentation) applied to a rotation of maize, bailey and clover, 
showed such manure to increase the yield in maize grain by 5.3 % and the 
yield in maize stover by 7.4 %»as compared with fresh manure with straw. 
This difierence disappeared with barley and was reversed with clover. The 
results of these experiments, which lasted six years, were in favour of 
limited fixation of manure if the nitrogen so fixed can be utilised at the time 
of application. 

II, '— Eater experiments mads with liquid and solid cultures showed 
nitfogen flxationinfeimenting manure to be due to certain forms of bacteria 
which appear to belong to diSerent groups. The chief agent of nitrogen 

(1) See R. Sept, 1917, No. 797. (M) 
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fixation in manure, however, seems to be BacUrimt azophilc n, sp., present 
in large numbers in feimenting manure. The increase in nitregen when this 
bacterium is grown on manure extract is from 3 to 5 mg. per 100 cc. of solu¬ 
tion. The optimum temperature for the development of nitregen fixing 
bacteria in manure appears to be 280C. Bad. azophile seems to be widely 
distributed in nature. 


1336 - The Possibility of Obtaining Nitrogenous Fertilizers by Utilising Waste Mate¬ 
rials for the Fixation of Nitrogen by Nitrogen-Fixing Bacteria.— dorylaijd, c i.t. 
(Sdeutific Proceedings oi the Society of American Bacteriologists), in Abstracis oj 
fiology, Vol, 11 , No. r, p, 2. Baltimore, 1918. 

White studying the energy relations of a soil flora experiments were 
made to determine which waste materials might serve as sources of energy 
for nitrogen-fixing bacteria. It was found that nitrogen fixation took place 
when either molasses, orange juice, lemon juice, grapefruit juice, wheat, 
oat, barley, rye or flax straw were used as sources of energy. W^aste paper, 
wood wastes, grass residues and beet and cane sugar residues will probable 
serve in the same way. Under natural conditions nitregen may be fixed 
by bacteria much more economically than byourpresentlaboratory meth¬ 
ods. The writer suggests that it is probable that the fixation of nitrogen 
hy bacteria may be accomplished as cheaply as by electricity or even by a 
catalytic chemical process such as Butcher’s cyamde process. The produc¬ 
tion of cheap nitrogen by the bacterial process will be attained by utilising 
waste materials as sources of energy, together with the correct combination 
of symbiotic microorganisms and tbe development by selection of bighly 
efficient nitrogen fixing strains. These must be combined with a simple me¬ 
chanical manipulation, with final evaporation by solar heat._ A modifica¬ 
tion of the rapid vinegar process for waste liquids and a modification of the 
activated sludge process for solid materials such as pulps, straws and waste 
paper are possible points of departure for mechanical manipulation. 


1337 - Studies on the Albsorption of Ammonia by Superphosphate: “Ammonium 

Superphosphate” (i). —Briovx.C., in the Cowries«»d»s*s Seances ie I'Acaiemic 

d’A^icaltare de France, Vol. IV, No. zi, pp. 632-638. Paris, June 12, 191S. 

£ince the war, the consumption of pyrites-and sulphuric acid has had. 
to be limited everywhere in Europe, especially for the manufacture cf 
nures. As this has been particularly the case in Gei many, in that country 
the sulphuric acid required to absorb the amrnonia to produce the sffiphate 

has been suppressed, and the ammonia (obtained from sewage-water, gas 

water or cyanamide) is absorbed by calcium superphosphate made w^h 
sodium bisulphate, a bulky and worthless residue of powder woife. 
way a new phosphatic and nitrogenous manure has been obtained wlucb is 
called, in the lack of another name, " ammonium superphosphate and 
which will act on the plant contemporaneously with all its mtrogen and 
all its phosphoric acid, in spite of thereveited state of the latter. 

As new manure is of interest under present conditions, the a.uthor 


(r) See A, March 1916, No. 272. {£<*•) 


[tsas.i9»] 
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has prepared a small amount to study its chemical properties, his observa¬ 
tions being summed up in the present paper. 

When insoluble tricalcic phosphate is attacked by sulphuric acid wc get 
calcium sulphate and calcium acid-phosphate which corresponds to one mo¬ 
lecule of phosphoric acid for one molecule of lime instead of three. If the 
superphosphate is treated with ammonia gas, the latter docs not saturate, 
as one might expect, the acidity of the phosphate ; it acts on the calcium 
sulphate, forms ammonium stdphate and reconstitutes the tricalcic phos¬ 
phate, the reaction being as follows :— 

(F04)g CaH4 + 2 SOt Ca, 3 + 4 NHj » (PO4),Ca, + 2 SO* (NH*), 4 - 4 HgO. 

superphospliate 

It would thus seem that there is a grave disadvantage ; watei-soluble 
phosphate had been formed and then rendered insoluble again. But the 
author points out that the cohesion of this tricalcic phosphate is not the 
same ; it has become such that it dissolves almost integrally (after prepa¬ 
ration) in ammonium citrate and 2 % citric acid. The superphosphate 
usd for the tests had the following chemical composition : — total Og, 
15.60 % ; PjOg soluble in ammonium citrate, 14.56 %; water-soluble P2O5, 
13*03 %. After saturating with ammonia gas and leaving in a thin 
layer to air dry for some hours, the composition was : —total P2O5,15.80 
%(i); Pa Ossolublein ammonium citrate, 13.10%; water soluble PjOg, 1.53%; 
P2 ^6 soluble in 2 % citric acid, 14.10 %; ammoniacal nitrogen, 4.97 %. 

As regards the solubility of its phosphoric acid in the usual reagents, 
ammonium superphosphate " can, therefore, be considered as superior 
to basic slag, * 

It is true that the cohesion of the tricalcium phosphate obtaind in¬ 
creases little by little with time and that the citrate solubility diminishes, 
but the new product remains soluble in 2! % citric acid. 

The author has made no cultural tests, but he points ont that such tests 
gave good resitlts in Germany. Besides, the solubility of “ ammonium su¬ 
perphosphate in weak reagents shows that it should be easily dissolved 
by the agents in the soil, 

“ProdueMon of Calcium Phosphate at Cura^oa. — Vesft- 

595, p. s 86 ; Ko, 591, p. 231. The Hague, 1918. 

The calcium phosphate found at Cura^oa and in the two neighbouring 
islands, Aruba and Bonaire, is mostly derived from guano and marine 
animals. 

These phosphates have been long worked, with great fluctuations and 
even stoppages. In the island of Arubu the working was begun in l88r and 
attained its maximum in 1907 when 35 000 metric tons were exported. In 
the island of Cura^oa the highest exportation[(32 000 metric tons) was made 
in 1884. 


(i) Ooutecit slightly higher tha<ti that of the primaty superphosphate on ascouut of the 
loss of the water of crystallisatioii of the edeiutu sulphate; for of ammonia fixed, 

1 $ gm. of water ate di^aced. {Author,) 
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Owing to tlic exceptional conditions created by the war, the exporta¬ 
tion has decreased enormously, as is plainly shown by the following figures, 
giving exportation from the '' Colonie de Curajoa — in 1913, 34 772; in 
1914, 21 720; in 1913, 31 308; in 1916,14468; and in 1917, 4000 metric 
tons. 


1339 On the Diffusion of Aluminium-Ions in the Plant World. — Stokiasa, J. -w-ith. 
Ihc collaboration of Sebor, J., Zdobnjcky, W., Ttmich, F., HorAk, O., Nemec, A., and 
CwAC, J., in the Btochentische Zeiischnft) Vol. 88, Pt. 4, pp. 293-323 -f- 10 Tables -f 
Bibliography of 17 Publication«^. Berlin, 1918. 

The author had long studied the diffusion of aluminium in the plant 
world (i) and its physiological function. In the present paper he gives the 
results of the latest researches he has canied out with his collaboratois, 
results that shed new light on the function of aluminium in the various eco¬ 
logical categories of the plant world, that is, i) xerophytes; 2) hydrophytes 
and hygrophilous plants ; and 3) mesophilous flora. 

Before giving his results, the author rapidly considers the hterature on 
the subject, showing the great divergence existing between the opinions 
regarding both the diffusion and function of aluminium in the plant world, 
which renders these researches very timely. 

The author has obtained most abundant and varied material from 
nearly every European country. Before analysis, the plants were carefully 
washed, especially the roots, and air dried. The data obtained for each spe¬ 
cies are given in numerous tables giving the percentage of ash in the dry 
matter, the percentages of iron oxide and aluminium oxide respectively in 
the ash and in the dry matter. The material was naturally grouped ac¬ 
cording to its ecological nature and the general results obtained for each 
of the 3 groups thus established may be summarised as follows: — 

I.— Xerophytes.— The xerophilous flora is distinguishedby thelow 
content of all the organs of the plant in aluminium-ions. Occasionally 
barely traces of aluminium-ions can be found, e. g., in the flowers and seeds 
of Phanerogams, which, at the most, show traces of aluminium oxide. The 
absorption of very small quantities of the aluminium-ions of the soil consti¬ 
tutes a physiological property characteristic of the xeropHlous flora. 

I. •— Hydrophytes and HygropehouS Feora. — The inverse holds 
good for hydrophytes and hygrophilous plants, which are characterised 
by a high aluminium content, especially the algae, as is shown by the fol¬ 
lowing amounts of AljjOs contained in the dry matter:—in the Chlorophy- 
ctB,t,Bryopsis n. sp., 1.414% and H&limda opuntia, 1.419%; inthePhaeo- 
phyceae, Sargassum laccifemm, 1.512 %;intheBhodophyceae,D^Z^s5mX 
^*33^ %• Ir the higher plants the root contains much more aluminium 
oxide than the epigeal part; thus, in the Equisetaceae, the dry matter of the 
root may contain from 1.737 to 1.775 % of aluminium oxide, and that of the 
epigeal part, 0.345 to 0.478 %. The same difference, often still morq ac¬ 
centuated, occurs in the lycopodiaceae, Cyperaceae, Polygonaccae, etc., all 
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(i) See R., Ja»uaty, 1914, No, 21. {Ed.) 
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very rich in altindnium. Many hydrophytes and hygrophilons plants con¬ 
tain in the dry matter of their root system from 0.104 to 0.766 % of alumi¬ 
nium oxide and in that of their cpigeal part from 0.018 to 0,276 %. The 
flowers andseedsof the phanci ogams analysed always contained aluminitim, 
however, sometimes even in notable quantity. The general biological eco¬ 
nomy of the organism of hydroph^-les and hygrophilous plants shows that 
the absorption by the cell of the aluminium-ions of the water or soil consti¬ 
tutes a special physiological requirement for these plants. The physiology 
of the cell here includes a special selective faculty, quantitatively determin¬ 
ed for the aluminium-ion, which is concentrated in the higher plants in the 
roots, rhizomes, tubers or hulbs. In these higher plants, it is the general 
rule that the epigeal part always contains less aluminium-ions than the sub¬ 
terranean part. The absorption of considerable quantities of aluminium- 
ions and their deposit amongst the reserve material in seeds forms a charac¬ 
teristic physiological property of the aquatic and hydrophilous flora. 

III. — Mesophilous flora. — Plants growing in an environment of 
a^'erage humidity and which can be modified within certain limits, belong to 
the '' mesophilous flora (e.g. certain Graminaceae, Papilionaceae, Caryo- 
phyllaceae, etc.), When these plants grow in a rather dry environment the 
root and epigeal systems are extremely" poor in aluminium ions ; on the con¬ 
trary, the same plants, growing in a damp or marshy soil accumulate, espe¬ 
cially in their roots, notable quantities of aluminium ions. 

There thus seems to be a well defined relationship between the diffu¬ 
sion of the aluminium ions in the plant world andtheedaphic and ecological 
factors. 

(T 

1340 - Experiments on the Resistance of Plants to Cold.— panxanelm, K.,iu Atudeiia 

Raale Accademia dei Lincei, Scries Y, Vol. XXVII, PI. 3, pp. izS - x ^ o ; PI. 4, pp. 148-153. 

Rome, 1918. 

Experiments were made with cultures in pots,eachof which contained 
several plants. The pots formed a series of ten, receiving food salts in the 
following order, making it possible to distinguish the ions most important 
for the metabolism of the plant: — 

Pot i) Control, spring water containing chiefly bicarbonate of lime. 

Pot 2) NaNOa (nitric nitrogen ; cation with little or no food value). 

Pot 3) {1^114)2 COa (ammoniacal nitrogen; anion negligeable). 

Pot 4) KHCOa (potassium; anion negligeable). 

Pot 5) KNOg (potassium and nitric nitrogen). 

Pot 6) KHg PO4 (potassium and phosphoric acid). 

Pot 7) Mg SO4 (magnesium and sulphuric acid). 

Pot 8) Kaa SO4 (sulphuric acid ; cation with little or no food value). 

Pot 9) KaNOa + PO4 {complete fertiliser ; nitric acid, potassuim 
and phosphoric acid), 

• Pof 10) NaNOg + PO4 + Mg SO4 (complete formula ; potas* 
mum, magnesium and sodium). 

I.—Experiments made at temperatures below freezing point* — 
The plants {wheat, beet and sunflower) were grown in cold greenhouses from 



PI^ANT PHYSIOLOGY 


1417 


J anuary to April and then exposed to temperatures low enough to cause freez¬ 
ing. Wheat and beet, taken from an external temperature of were 
cooled to — 4 ^S^C. in 5 hours. The temperature was then raised to 
in 14 hours and, finally, the plants were warmed to room temperature. The 
sunflower plants, taken from a temperature of la^C, wers cooled in 3 hours 
to — 3.5*^ C., and kept at that temperature for 2 hours. The temperature 
was then raised to 6^ C, in 15 hours and the plants finally brought to 12^ ,C. 

II. — Expkrimi^nts made a't temperatures above breezing point. 
— The plants (tomato and maize), grown in a cold greenhouse from April to 
July heated daih to as much as 38<>C., were then exposed to temperatures 
a little above (P C. so as to avoid freezing. 

Conclusions. — i) No immediate relation was observed between 
resistance to cold and the food value of the salts supplied to the plants. 
Nitrates diminished the resistance to cold most. Potassium and phosphoric 
acid inhibijed the unfavourable action of the nitrates, but did not increase 
the resistance of the plants. 

2) relation between growth and resistance to cold was found. 

3) No relation was found between the molecular concentration of 
the cell sap (determined by the cryoscopic method) and resistance to cold* 
The maize plants which resisted best were those which increased or main¬ 
tained high osmotic pressure of the cell sap during cooling. 

4) There is no relation between resistance or the density of the cell 
sap in wheat and beet. The most resistant sunflower, tomato, and maize 
plants were those the cell sap of which was richest in extract. 

5) The proportion of mineral principles dissolved in the*cell sap does 
not inflence the resistance but, in the case of the tomato, the cell sap of the 
most resistant plants was poorer in minerals. During cooling the mineral 
principles of the most sensitive maize plants dissolved. 

6) There was no relation between resistance and the proportion 
of free or combined acids present in the cell sap before cooling, during which 
the acidity of maize and tomato increased. 

7) Before cooling no relation could be found between the resistance 
and the sugar or plastic carbohydrate contents. Nevertheless, the plants 
which suffered most ware those which, during cooling, disposed of the least 
sugar, either because much of itTiad been destroyed or because sufficient 
starch was not dissolved. 

Resistance to cold has, therefore, no connection with the concentration 
of the ceh sap, nor with its content in acids or salts, but with the amount of 
sugar retained by the cell during cooling. The author intends to study whe¬ 
ther the sugar acts only as a source of energy or if it protects the protoplasm 
against autolysis, as appears to be the case by its strong anti-proteojytic 
action. 

8) These relations were observed in cases of death by freezing as well 
as in those of death by cooling only. In both cases the dryifig up of the, 
organs ,was proportionate to the deterioration suffered, and always occtimd 
although the environment was saturated with moisture. * 
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1341 - The Influence of the Physiological Condition of the Seed upon the Course of 
Subsequent Growth and upon the Yield; the Sffeets of Soaking Seeds in Water (i), 

_Kidd, F., and West, C.,in The Annah of Applied Bioloe,yj Vol, V, No. i, pp. 1-12 

4 - 10 Tables 4- 5 Figs. Cambridge, July, 1918. 

Of late years in most researches dealing with the Seed the attention 
has been almost entirely concentrated upon the question of germination, 
while little attention has been paid to the eventual influence^ of treating 
the grain, which would show how far the physiological condition of th. 
plant in the seed-stage may exei t a pre-determining influence upon the whole 
subsequent course of growth and development. This importance of this 
question is obvious when it is said that the yield from an equal number of 
plants of a pure line maj^ vary 50 % or even more, owing to the pre-deter¬ 
mining influence of the physiological condition of the seed as affected by 
environmental conditions both before and during germination. 

The authors undertook to study this predetermining influence and, in 
the present pat>er, give the first results obtained by immersing the seeds 
in water at 17° C. for 8,24, 48 and 72 hours. The seeds used were those of 
the pea {Pisum sativum), dwarf bean {Phaseolus vulgaris), barley' (Hordeum), 
sunflower (Hdianthus annuus), white mustard [Brassica alha), broad bean 
{Vioia Faba), white lupin, wheat and oats. The effects observed on the 
rate of germination of the various samples thus treated, as well as on the 
yield of the plants obtained (length of stem and root), lead to the conclusion 
that soaking the seed in water may have a marked effect on the subsequent 
growth of the plant. The nature of the effect is strongly specific, quite dif¬ 
ferent results being obtained by similar treatment upon closely allied plants, 
as is shown very strikingly by beans. The results < 5 f soaking the seeds of 
the dwarf bean even for 6 hours becomes evident after a month^s growth by 
a decrease of 26 % (as compared with control planb^ set dry) in the dry 
weight yield of the tops of the plants. Seeds of the same .species, soaked 
in water for 24 hours before sowing, showed the most rapid and vigorous 
germination, while later, 12 days after sowing, the total length of these 
plants as compared with the controls set dry was as 2.4:13.8, 

The results obtained with the Broad Bean are quite different: the ef¬ 
fect of soaldng the seeds was found to be increasingly beneficial, not only on 
the percentage of germination, but also upon the size of plant produced. 
Thus, 3 weeks after sowing, the average height of .the plants produced from 
seeds planted dry was only 4 cm. as compared with 10.4 cm. in the case of 
thos’e soaked for 3 days before sowing. 

The photographs accompanying the article show clearly the effect of 
soaking the seed on the growth of the plants. 

1342 - The Inlhienee of Temperature on ffie Gfermination of the Seeds of the White 

Mulherry. — ACQTTa, C., in Informazioni seriche, Year V, No. 8, pp. 131-133. 

Apiil 30 , igl8. 

laboratory germination tests of white mulberry seeds, distributed gra¬ 
tis by the Italian Ministry of Agricultute, for forming “ prati di gelso 


(1) ^ealso R,, June* Aug. and 1917, Nos. 533 j W 804. (Ed,) 
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(dwarf-plant plantations). In practice, a germination percentageof 50 % is 
satisfactory. 

The tests show that, at ao^C., germination commences on the 5th day, 
taking place gradually, so much so that a final tc tal of 23 % is obtained. At 
25® C., germination begins on the 4th day, and the total is 34 %. The opti¬ 
mum is obtained at 30® C., with vigorous geimination on the third day and 
a total of 62 %. At 33 ^ 0 ., there is diminished intensity (a total of 50 %) 
and, at 40® C., germination ceases. ' The influence of the temperature is, 
therefore, important, and growers should taka it into account. 

The experiments all show that the seeds are not harmed when they 
remain at a low temperature in a damp room or in the soil, as happens, for 
example, with autumn sowing, Growers should not be alarmed, therefore, 
if the season is cold and the young plants do not appear; cultivation should, 
on the contrary, be continued. But it may be more advisable to delay sow¬ 
ing until the temperature is sufficiently high to assure more rapid germina¬ 
tion. It is not necessary to wait for the optimum temperature and a lower 
temperature may cvenbe considered as sufficient, provided it is not too low. 

As regards the amount of heat necessary for completing getmination, 
the author shows that the nearer the favourable conditic ns of temperature 
are approached that amount is smaller. 

It still remains to be seen whether the young plants obtained by using 
various quantities of heat have the same strength andsubsequently develop 
equally quickly. The author is continuing his researches on this subject. 

1343 - Mutation Obsemd in a Pure Strain of Two-Rowed Barley {Hordeum 

distichUtti L.), in Bavaria. — Kiesslino, I,., in Znt^chnft fur ^ndukhve Abstmn- 
md Vembun^skhre, Vol. XIX, Pt. 3, pp. I 45 “i 59 - Wpzig, June, 1918, 

In 1912 the* author described a new variety of two-rowed barley ob¬ 
tained by mutation in the Vriesian sense in the gtb generation of a pure 
strain of Hordmm distichum described by the symbol Fg2. The new variety, 
described by the symbol Fg3, has the following characters 

1) I/eaves pale green as a result of decrease in the amount of chloro¬ 
phyll and the number of chromatophore cells and chloroplascs. 

2) More abundant tillering and greater development of foliage. 

3} Longer ears and awns, shorter, but more numerous internodes, 
lighter straw. 

4) Higher yield in grain. 

5) High water content of the vegetative parts, lower resistance tc 
cold, greater susceptibility to the action of external agents. 

Numerous methodical observations andinvestigations made since 1912 
show this variety to have remained absolutely constant so far, transmitting 
its characters integrally from generation to generation. It is, therefore, 
for unknown reasons, a true mutation, i. e. an unexpected hereditary varia¬ 
tion. To ^hat category of mutations does it belong ? Is it a ca^e of 
progressm mutation due to the appearance of new factors (determinants) 
capable of influencihg the manner of growth and the formation of tissues, 
or a mutation by hs$ due to the disappearance of one or more factors ? 
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The most stj iking character of the mutation is lack of chlorophyll with 
which, as easily explained physiological correlations, might be connected 
the other cii:Serential characters, or at least, many of them. The appearance 
of the new variety could then be explained by the loss of one or more of 
the factors governing the formation of chlorophyll. To prove whether this 
be really so the author made hybridisation experiments from 1911 onwards. 

The mutated plant Fg3 was twice crossed with the parent Fg2, first, 
in 1911, in the sense Fg3 $ X Fg2 ($, then, in 1913, in the sense Fg 3 9 x 
Fg3 rj • The hybrids of the F^of both of these crosses were of a distinct¬ 
ly darker green than the form Fg3 and it was not possible to distinguish^ 
them with certainty from the Fg2 form. In the generation the averages 
from ten deterioainations were : — 2370 pale green plants, 9073 green (inter¬ 
mediate colour) plants, and 2591 dark green plants. The figures correspond 
to the Mendelian ratio 0.7 : 2.6 ; 0.7. The theoretical ratio would be 
1:2:1 {the excess of plants of intermediate colour being attributable to 
the fact that all doubtful cases were usually placed in this categoiy). This 
ratio is that of a monohybrid. 

if the designation CF is given to the chlorophyll factors common to 
the two foims Fg2 and Fg3 and the designation OF to the factor which has 
disappeared in the Fg3, the following gametic foimulae are obtained 

Fg2 = G* Q* G^ Fg3 = G"^ G* 

Fj G^ OF g^ (darker than Fg3 and probably lighter than Fg2). 

Fa = I Q* G^ G^ G^ + 2 G^ G^ G^ g^ + X 0* g^ g"" 

as dark as Fga f intermediate as light as Pgs. 

This would confiim the hypothesis of mutation by loss though it would 
be impossible to say whethei G’^ had really disappeared or was merely latent 
In none of the numerous hybridisation tests did this factor reappear even 
sporadically. It therefore seeins probable that the homozygous plant, 
Fg3, lest not only one factor, but a pair of factors. 

As has already been said, the Fgsfoim is distinguished not only by the 
colour of its leaves, but also by other characters, the existence of which may 
be considered to be an effect of loss of chlorophyll. Thus, the foliage tends 
to develop.more to make up for the loss of assimilating power of the gre^n 
surface, the total water content increases, the number of stomata decreases, 
etc. Nevertheless all these adaptations do not entirely compensate for the 
deficiency of chlorophyll, and the yield in grain of Fg3 remains inferior to 
that of Fg2. Moreover, the low resistance to cold of Fg3is clearly connected 
with the higher water content of its tissues. 

1344 ™ ’Rie-Relation between Colour and other Characters in Certain Avena Crosses,— 

novB, IX. H. and Craig, W. T., in The American Naturalist, Vol. lyll. Nos. 65^0-62%, 

PP* 369-3S3. New York, Angnst-Seplember, 1918. 

The paper under review gives the results of a series of crosses between 
Ai&mufaiua and 4 , saiiva made in order to study the inheritance of awn 
development, glume colour and pubescence. ^ 

1^50$ parents* — Avena faiuai —- glumes brown or 

inn 1S44] 
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black, many awns, pubescent both inside and outside. Avena sativa: — 
pale yellow glumes, glabrous and few or no awns. 

F ^,— Characters inteimediate between these of the parents, brown 
glumes, inner kernel always without awns, but with spaise dorsal haiis. 

Geume COEOUR in and Fq. — In Fg there were three colour tjpes, 
310 black, 92 grey, and 18 yellow. Assuming Avena fatua to possess the 
factor deteimining black B, that of grey 0, and that of yellow Y, i. e. the 
formula BBQQYY, and Avena saiiva only the deteiminant Y and the formula 
bbgjYY, the ratio in F^ should be 12 Uach-glumed ^plants : 3 grey glumed 
plants : i yellow-glumed plant The numbers found (310 ; 92 :18) cor¬ 
respond fairly well to those calculated by this ratio (315.00 ; 78.75; 26.25), 
especially as the differences between the first and second are due to the diffi¬ 
culty of distinguishing clearly the plants with pale yellow git mes from those 
with pale grey glumes. If all the plants with glumes other than black are 
placed in one group, the ratio obtained is 310 with black glumes ; iii with 
grey or yellow glumes^ corresponding to 3 : i. This is confirmed by F^ which 
contains 230 black-glumed plants, 57 grey-glumed and 21 yellow-glumed 
ones* 

Reeation betwteen coeour or geumes and deveeopment op awns 
IN F% and F3: — The percentage of awns was obtained by counting 
the total number of spikelets and the total number of awnc d spikelets and 
expressing the second as a percentage of the first. The following table show^s 
these percentages in the black, grey and yellow^ F^ plants of the cross Avena 
fatua X Avena sativa var. Sixty Day, 


Pei centime of awns 



0 

1-9 

10-19 

20-39 

30-39 

40.49 

50-59 

60 69 

70-79 

80-89 

90-99 

. 

XOO 

Total 

Black 

46 


ao 

23 

la 

17 

21 

23 

14 

8 

2 

99 

310 

Grey 

II 

9 

6 

10 

3 

10 

6 

5 

I 

3 

— 

28 

92 

Yellow 

9 

7 

I 

i 

X 

— 

- : 

- 

- 

- 

1 

— 


x8 

Totals 

66 

41 

37 

34 

15 

27 

i 

27 

28 

15 

XX 

2 

127 

m 


The black oats passe d through all the differe nt dc gi ee s fic m fully awne d 
to awnless. The same may be said of the grey oats, except that the total 
number of awned plants is much lower. On the contraiy, the yellow oats 
differed widely from the two preceding gioups by the rareness of thtir awns 
the pei;centage of which did not ecxeed 30. It see ms piobable that the yt 1 - 
low factor has an inhibitory influence on the detcamination of awns. 
This hypothesis is confirmed by F3. 

REEAT^EON BETWTEEN coeour and pubescence op the geumes in Fa 
AND Fa: — The Fg of»the cross Avena fatua x Avena sativa var. Sixty Day 
contained: 


lm4} 
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a) 310 black plants, all pubescent,[112 on both glumes of the spikelet, 
198 on one glume only. 

b) 92 grey plants, 26 of which had pubescence on both glumes of 
the spikelet, 42 on one glume only, and 24 of which were completely smooth. 

c) 18 yellow plants, all of which were perfectly smooth. 

These facts show: —i) an incompatibility between yellow glumes and 
pubescence ; 2) the probable existence of two factois for pubescence one 
of which is linked with the black colour factor. If this be so black oats 
would have two factors for pubescence, grey oats only one. 

Assuming Avena fatua to have the formula BB QQYYPP, where B re¬ 
presents both the black colour factor and one of the two pubescence factors, 
the second one being expressed by P, the formula of Avena sativa var. Sixty 
Day would be bb gg YY pp, and its hybrids with A, fatua Bb Qg YY Pp. 
These hybrids form 8 different gametes, the reciprocal combinations of 
which, taking the inhibitory action of Y into account, should give in jF, 
48 black pubescent plants, 9 grey pubescent plants and 4 smooth yellow 
plants. Between plants with pubescent and those with non-pubescent 
glumes there should be the ratio 57 :7 (i), and of the 420 Fg plants 374.06 
should be pubescent and 45.94 smooth. The numbers found, 378 and 42, 
correspond very well wilth these theoretical numbers. The existence of 
two factors for pubescence, one of which is linked with the factor for black 
colour, is confirmed by an examination of Fg. 

A series of crosses between Avena fatua and Avena sativa var. Tartar 
King gave in the Fg pubescent and smooth plants in the ratio 15 :1 or 3 : i. 
In the second case another type of Avena fatua wanting in the determinant 
P and having, consequently, the formula BB YY GO pp must be concerned. 
If this type is crossed with Sixty Day all the yellow and grey Fg hybrids are 
completely smooth. This second type of Avena fatua then has only one 
pubescence deteiminant, that linked with the black colour factor. 

1345 - Methods for Selecting and Improving the Cotton Plant, In Egypt# —* See 

No. 1356 of tins Revim, 

1346 - Apple Selection in Canada.— Macoun, W. T. {Dominion Horticulturist), in the 
Federal Ministry of Agriculture, Canada, Dominion Experimejital Farms, Horticultural 
Branch, Bulletin Ko. 86,154 pp. -f- 25 Eigs. Ottawa, 1908. 

As the demand for Canadian apples is continually increasing the Farms 
and Experimental Stations of that country have been worldng for some 
years with the object of obtaining good varieties that would do well in the 
climate of the North-West by worMhg on 4 lines : — i) selection of seed ; 
2) acclimatisation and seed selection; 3) selection of bud variations; 
4) crossing with’wild or half-wild strains with a short vegetative period 
and very resistant to low temperatures. 

I) Seed seEECTioh. — By choosing from each tree fruit of good taste, 
sixe^^and colour and sowing their seeds separately, plants may be obtained 
that tend to retain and transmit the characters for which they wefe select- 

(x) Not talaat^ into coo^eratiem the iuhil^tory action of Y this ratio would he 15; i. 

itUMW] 



PLA.OT BREBDIiNTO 


T42^ 


ed. In 1898 the Ottawa central Experimental Farm had an orchard con¬ 
taining about 500 varieties of apples which could produce countless combi- 
nations of characters owing to natural cross-pollination. The seeds of some 
apples of specially good taste and quality, especially the varieties Mac¬ 
intosh, St. Eaurent, Fameuse, Wealthy, Shiawassee, Swayzie, Winter Scott, 
Salome, Lawyer, Gano, Northern Spy, winter St Laurent, Bullock {American 
Golden Reinette) were gathered and sown separately. In this way over a 
thousand varieties were obtained, of which 378 are now showing good pro¬ 
mise, particularly Brock, Joyce, Melba, Pedro (from the Mac Intosh variety); 
Diana, Gerald {from Langfoid Beauty); Donald, Elmer, Lipton, Niobe, 
Rocket, Thurso (irom Northern Spy); Galetta (from Wealthy)" Ramona 
(from Shiawassee Beauty). 

* 2) AccaiMtATiSATiON Am SEEB SELECTION. — In 1890, an orchard 

was started with 3000 plants obtained from seeds of apples grown to the 
north of Riga, Russia. The number of varieties thus obtained gradually 
diminished, finally forming a small group with notable resistance to cold, 
which gives to varieties of Russian origin at the north of the 45th paral¬ 
lel marked superiority over those coming from the United States, which, 
however, are better to the south of that latitude. The varieties worthy of 
note are Duchess of Oldenbourg, Transparent Yellow, Claire, Neville, Oscar, 
Percival, Roslin, Rupert. 

3) , Selection oe bud variations. — Some varieties are created by 
bud variations. Thus, on the Fameuse apple, one or more branches occur 
bearing apples that are redder than those on the other branches. The Banks 
red Gravensteins, originating from New Caledonia, are also due to a bud va¬ 
riation, Up to the present, however, but few vaiiations of this kind have 
been registered. 

4) Crossing. — Several Canadian varieties of apple have been obtained 
by crossing. For sonie years this has been carried-out at the Agiicultural 
College and Horticultural Station of the province of Ontario, and it is quite 
probable that good varieties will be produced by this method. 

In 1887, the year when the Experimental Farms were opened, that of 
Ottawa imported from the Botanical Garden of Petrograd .(Russia) some 
seeds of Pyrus baoc&^a, a wild apple very common on the banks of Lake Bai¬ 
kal and in other regions of Northern Siberia; this apple is very resistant 
to strong winds and produces fruits as large as a cherry, astringent, 
acid and sometimes bitter. These seeds were sown at the Ottawa central 
Experiment Farm and produced a large number of plants which were dis¬ 
tributed to the Experiment^ Stations of Brandon (Manitoba) and Indian 
Head (Saskatchewan). In the 20 years during which this Siberian apple has 
been dn trial it has never been damaged by cold. It is somewhat dwarf, 
with |ow branches and a strong trunk; the fruit are firmly attached* which 
explains its resistance to the high winds that are frequent on the prairies 
-of North-West Canada.. 

Ihorder to enlarge and improve the fniits of Pyrus baccuta. Dr. W. Saun¬ 
ders carried outj^H 3^894, a series of crosses between that species and the 
best Canadian appl^ in brder to unite in one and the same plant the 
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racter? of good quality fruitaud resistance to bad weather '' Some of 
these hybrids are as hardy as P. baccata, while producing much larger fruit 
than those of that species. Cultural tests caried out in a number of 
localities of the North-West gave really encouraging results. 

Similar results were obtained by crossing the best varieties of Canadian 
and Russian apples with Pyrus prunifoUa, a wild apple very resistant to 
cold and producing fruit twice as lage as those of Pyrus haccata (seme bo¬ 
tanists consider it as a distinct species, others as the hybrid Pynt$ Malu^ X 
P. baccata). 

In hybridisation tests with the two above mentioned species pollen of 
the following varieties was used: — Tetofshy, Duchesse, Wealthy, Anis, 
Beautiful Arcade, Broad Green, Excelsior, Fameuse, GoldenReinette, Haas,. 
Herren, Rrimskoe, Red Mac Intosh, White Mac Mahon, Osimoe, Pewaukee, 
Red Astrakan, Ribston Pippin, Winter Scofct, Simbirsk No. 9, Swayzie, 
Grey Apple, Talman Sweet, Winter St. Eaurent, Transparent Yellow. 

After their multiplication and cultivation for some time in the North- 
West prairie regions, some of Dr. Saunders's hybrids have proved to be 
very hardy and they represent a considerable advance in the creation of 
resistant apples for the North-West:. 

The following varieties, distinguished by the size of their fruit (dia¬ 
meter from 1.2 to 1.8 in.), are worthy of note : — • 

Jewel (P, baccaia X Traaisparent YeUow) Elsa (P. haccata X Transparent Yellow, 
Columbia (P. haccata X Broad Green) Eve (P. haccata X Simbersk No. 9) 

Charles (P. baccaia X Tetofslsy) Dean (P. baccaia X Wealthy). 

Silvia (P, haccata X Transparent YeUow) Koneer (P. Baccaia X Tetofsky). 

Tony ^P. baccaia X Mac Mahon). ^ * 

The seed progeny of these hybrids nearly all gave fruit smaller than 
that of the parents; this fruit was not big enough to stand comparison with 
those of the less hardy varieties. In order to obtain vaiiefcies with large 
fruit, while still sufficiently hardy to withstand open-air cultivation in the 
Prairie region, the above hybrids were again crossed in 1904 with the follow¬ 
ing good varieties of apple (providing the pollen): — Mac Intosh, Baldwin, 
Cranberry, Duchess, Northern Spy, October, Winter Scott, Simbirsk No. g, 
Tetofsky, Transparent Yellow, Ontario, Gideon, Rideau, Haas, August, 
Walter, Wealthy, Mac Mahon. The seeds from these crosses were sown at 
Ottawa and gave 407 trees which began to bear fruit in 1910. Most of them 
produced fiuit no bigger than that of the female parent, but 24 produced 
apples measuring more than 2 in. in diameter, especially the varieties:— 

Wapella (Dean x Ontario) with fruit measimng 2.2 X 2.2 in. 

Angus (Bean X Ontario) with fruit measuring 2.0 X 2.2 in. 

Martin (Pioneer X Nortbem Spy) witk fimit measurmg 2.2 X 2.4 in. ^ 

Gretna (Honeer X Northern Spy) with fruit measuring 2.0 X 2,2 in. - 

As tas been seen ]^eviotisly cross pollination occurring naturally be¬ 
tween api^e trees growing side by side may produce superior strains. There 
would be a mneb greater probability of obtaining tangible and sure results 
were the hybridisation carried out artificially. This tlie author has already 

[*w*] 



PLANT breeding 


1425 


done by using tbe varieties : — Anis, Anisim, Anjonowka, Baldwin, Bax, 
ter. Bethel, Bingo, Cobalt, Citisoe, Duchess of Oldenbourg, Dyer, Danville- 
B'amous, Forest, Glenton, Giavenstin, Hibernal, Lawyer, Dcwland, Rasp¬ 
berry, Malindia, Milwaukee, Mac Intcsb, Mac Mahon, Newton, Northern 
Spy, Noith Western Greening, R, I. Greening, Rosalie, Rouleau, Scott, 
Stone, Winter Rose, and Walton. At present there are about 1000 hybrids 
being cultivated, of which ico have already borne fruit. - Some of the best 
'among the new vaiieties obtained in this way are Veimac (Lawyer $ X 
Mac|Intosh ) and Rustler (Mac intesh 5 [ X Lawyer Mavis (j ). 

1347 - Selection of the Valencia Orange in California, U, S. A.—Shameit, a. j>,, scorx, 
L. B. and Pomeroy, C. S., in the U, S. Department of AgHcuUwey Bulletin No. 624,120 
pp. -f 4 Tables 4 - 9 -Figs. 4 - 14 Plates. Washington, July 25, 1918. 

The Valencia orange, widely cultivated in California, has no-stable cha¬ 
racters, as was hitherto believed to be the case, but is composed of a large 
number of strains capable of being isolated and propagated. These strains 
differ from each other in the size and shape of the fruit, habit of growth, 
period of ripening, etc. There are twelve principal strains: — 

1) Valenciastmin* —Trees erect withopen heads havinglarge,round¬ 
ed leaves ; irregular producers. Fruit globular, of medium size, sUghtly 
fliattened at the blossom end; rind thin, bright orange in colour; juice abun¬ 
dant and sweet; 0 to 10 seeds per fruit with an average of 3. The fully ri¬ 
pened fruit is of good quality, inferior only to the Washington Navel variety. 

2) Corrugated Trees with Creeping branches and leaves smal¬ 

ler than those of the Valencia variety; less productive than the Valencia. 
Fruit oblong or cyl^tidrical;large, thick, veiy rough, corrugated rind, green¬ 
ish; little* juice of poor quality and flavour; an average bf 2 or 3 seeds* per 
fruit. • 

3) Long strain, — Trees similar to Valenda trees in habit of growth 
and foliage, but less productive. Fruit oval, and much longer than that of 
the other strains; cross diameter small to medium; rind smooth and of a 
bright orange colour; juice abundant,sweet and of good quality;an average 
of I or 2 seeds per fruit. The shape of the fiuit makes it unsuitable for 
packing and marketing. 

4) Ribbed strain, — Branches drooping; very irregular production. 
Fruit globular, sometimes flattened at both ends, small, pale yeUow; rough, 
rind with ribs running from one end to the other, giving the transversal 
section a polygonal shape; juice abundant but inferior in taste and quality 
to that of tbe Valencia strain; an average of 2 seeds per fruit. The shape 
of the rind detr^cts.from the commercial character of the fruit. 

5) Yellow strain, — Branches drooping; annual production more re¬ 
gular than that of the ribbed strain. Fruit globular and small; rind thin, 
smooth and dark yellow in colour frequently with small red spots or streafe; 
an average of 1 seed per fruit. On account of their smallness an^ colour 
these oranges are commercially inferior to Valencia ones but ripen about a 
month, earlier, fact which make them valuUe under ceitain, soil and 
climatic conditions. 
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6) Smooth strain, *— Upright trees producing fruit similar in shape to 
the Valencia strain, but smaller and much less abundant; the rind is very 
thin and very smooth (resembling the smooth strain of the Washington 
Navel orange), reddish-orange in colour; juice abundant and sweet; an aver¬ 
age of 2 or 3 seeds per fruit. Although much less productive than the 
Valencia orange this strain may prove valuable in California if it is isolated 
and improved by 1>ud selection. 

7) Barren strain,— The trees have a drooping habit of growth, are 
very finely branched and have dense foliage ; they grow very vigorously and 
produce a very large number of flowers but little fruit. The fruit is smalt 
with a thick, rough rind and little juice ; they are of inferior qual ty and 
unsuitable for commerce. 

8) Rough strain, — Erect trees of vigorous growth tending to produce 
a large number of suckers and abnormal branches. Eruit inferior in quan¬ 
tity and quality to that of the Valencia strain, with thick, rough rind 
of an orange-yellow colour, comparatively little juice of medium quality, 

9) Sporting strain, — The trees vary greatly in production and habit 
of growth.and are extraordinarily vigorous; the leaves also vary greatly in 
size and shape and the foliage is rather dense. The fruit varies very much 
and includes all the forms of the Valencia orange as well as others. As a 
rule these trees produce a few fruits of the Valencia strain which, on the 
whole, are of little falue commercially. 

10) Flat strain, — Upright trees bearing very little medium-sized 
fruit flattened at both ends (which gives them a characteristic appearance), 
with a thick, rough, yellow-orange rind and little juice. They are of no 
value commercially. 

11) Navel strain, — The trees resemble Valencia orange-trees in. 
their yield and habits of growth ; and their fruit is also similar in shape, 
size and colour but with a thinner and smoother rind and a small, often 
rudimentary, navel. This strain, which dt times appears as a limb sport 
on Valencia trees, has been isolated and propagated commercially under the 
name of ''Navelancia^\ It is of special interest because it is possible, by 
bud selection, to isolate from it a seedless strain of the Valencia variety. 

12) WiUow-Ua^ strain, — Drooping branches with leaves resembling 
those of the willow. Fruit is rarely produced and only in small quantities. 
It is very small with thick, rough, ridged and yellowish rind and little juice 
of inferior qually, making it quite useless commercially. It is one of the 
most interesting bud variations of the Valencia variety. 

The eleven last strains are all derived from the Valencia variety (also 
known as Hart's Tardiff, Hart’s Tardy and Hart’s late) by bud variations 
which still occur in large numbers so that it is not unusual to find on one 
txe^, or even one branch, two or more of these strains. Many of them, as 
been seen, are of inferior quality. In choosing bud wood sufficient 
attenlionhas not been ^Ven to the vaiiabilityof the Valencia variety so that 
variations have been widely prop^ated. 

' » off these facts the authors attempted: ^— X) to determine the 

of vtaablKty of the Valencia orarge and the comparative comfner- 
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dal value of the different strains ; 2) to deteiroine, by the proportion of 
inferior oranges in the plantations, to what extent undesirable variations 
have been propagated; 3) to control, by improved methods of propagation, 
the entrance of undesirable variations in commercial Valencia orange 
groves. 

During the four years 1912-1915, 105 orange trees of the different 
strains described above were grown. ' For each strain annual deteimina- 
tions were made of: — 

A) Thenumber and weight of the fruit of the ist^znd and ydgrade. — The 
1st, or Orchard, grade includes oranges perfect in shape and colour. The 
2nd, or Standard, grade includes fruit which iS saleable although faulty 
in colour, shape, etc. The fruit of these two classes is graded into sizes 
varying from 288 (the smallest) to 80 (the largest) by a mechanical sizer. 
The 3rd, or Cull, grade includes unsaleable,inferior quality fruit which are 
not sized, only their number and weight being recorded. 

B) Average number of seed per fruit, determined by examining three 
fruits of each class, i. e., nine in all. 

C) Number of fruits deviating from the standard type, — For example, in 
the Valencia strain all ribbed or other forms are considered deviations, and 
in the ribbed strain all Valencia or corrugated forms, etc. In the Sporting 
strain fruit of the Valencia type is considered noimal. 

The results, given in four tables, are as follows : — 

ToTAt YiEED. —; On a general average this is between a maximum 

of 171.6 lb. for a high-yielding Valencia strain and a minimum of 6 lb. for 
the Barrenstrainih the folio wing order: — Valencia 131.81b., Sporting 127.6, 
Corrugated 113.5, Cong 107.2, Coarse 99.7, Rough98,5. Low-yielding Valen . 
cia 91.1, Small yellow 79.1, Unproductive 77.2, Smooth 75.8, Yellow 72,1, 
Barren 6.0 lb. 

YtEEP OE 1ST GRADE FRUIT. — Eigh-yieldiug Valencia 125.9 lb. per 
tree,‘Valencia 92.8, Sporting 80.7, Long 66.5, Low-yielding Valencia 61.6, 
Smooth 60.6, Coarse 53.1, Unproductive 50.0, Yellow 36.5, Small yellow36,1, 
Rough 27.6, Corrugated 24.7, Barren 0.9 lb. 

Percentage of variable fruits. — This percentage includes a mini- 
miimof 3,4 for the high-yielding Valencia and a maximum of 50.3 for Barren 
with the following intermediate figures :— Valencia 3.4,%, Smooth 3.4, 
Low-yielding Valencia 3.8, Long 6.1, Coarse 6.3, Unproductive 7.2, Sporting 
12.5, Small yellow 12.9, Yellow 30.6, Corrugated 34.5, Rough 47.3 %. 

CoNCEUSiOKS. '— The Valencia strain undeniably occupies the first 
place, it has only a slight tendency to vary (3.4 %) and produced much fruit, 
HKistly 1st grade. It is the best orange from a commercial poiiit of view. If 
selected the Smooth, Yellow, and Navel strains would prove valuable sum¬ 
mer-ripening oranges. The other , strains have no commercial value and 
should be gradually eliminated. By making observations sinfilarto those 
described during a number of years and recording the results regularly it 
is possible to estimate definitely the value of an orange and thus to choose 
for propagation Dnly those distinguished by low variability and a high 
yield of supeiibr quality fruit. This system, though it does not exclude, 
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completely the possibility of bud variations, makes it possible to obtain a 
highjdegree of uniformity and stability in the characters. 

AGRICULTURAL 1345 ' Msasures ton in Hungary for the Production of Sugar Beet Seed.— Wochm- 

gptmft schrip dss Zmiralmrdnes fiir die RUbsmitcher-Industrie Oesterreichs und Unsctrns, Year I/VI, 

Ko. 14, pp. 122*123. Vienna, April 4» ipiSi 

By an order dated March 21,1918, regarding the production of sugar 
beet seed, the Hingarian Governmmt has made some regulations based 
on the emergency war laws. The chief articles are given below. 

Article i. — Every sugar-beet grower who, in 1918, had undertaken, 
by a regular contract with a sugar works, to grow 25 hectares or mpre of 
sugar beets, is obliged to reserve of that area for the growth of 
seedbearing sugar beets. 

The SH^ar Beet Seed Commission (see Art. 10) can allow fractions less 
than that fixed to be cultivated for seed and may in part or wholly exoner¬ 
ate growers from that obligation beyond a certain limit. 

Art. 2. —The beet grower must obtain his seed-bearing plants from seed 
with which he will be specially provided by the sugar worfe and according 
to rules laid down by the Ministry ot Agriculture. 

Art. 3. —The beet grower must inform the sugar works as to the quan¬ 
tity of seed-bearers obtained during the first year, and if the works d:^es not 
make other arrangements, he must keep the seed during the winter. The 
sugar works will then communicate the information received to the above- 
mentioned Commission. 

Art. 4. — On request being made by the grd'wers, tSe sugar works are 
required to allow them advances at the time of declaring the seed-bearers 
up to the value of these and when the beets have been delivered for extract¬ 
ing the sugar. 

Art. 5. — In the case when the sugar works does not make difierent 
arrangements and even if the ordinary cultivation contract has not‘been 
renewed, the grower is obliged to replant the seed-bearing sugar beet the 
following season and give them the usual attention. ’ 

Art. 6, —If the grower does not replant the seed-bearing beets the sugar 
works is authorised, after duly informing the Commission, to confide the 
cultivation of the beets in question to other growers, paying the produce 
twifce the maximum price fixed for ordinary beets if it is in autumn and 2 
times this price if it is in spring. 

Art. 7. — The sugar works is obliged to iaka away from the grower, up 
till December i, 1919, the seed he has produced, free at the consigning sta¬ 
tion, at a price equal to 18 times the maximum price, for that year's beets, 
that is, at a minimum of 250 kroner per 100 kg (11.3^?, per lb.) and according 
to the rules laid doWa by the Ministry of Agriculture. 

ArL 8. The seed-bearing beets obtained in conformity with the 
preteth* order are considered to be requisitioned, in the sense that*^they 
cannot ht disposed of in other ways, save by authorisation of the central 
, Commis^fgi - ’ _ 

'' ' Jf the works has been unable to obtain the seed it requires in 
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this way, it can, through the Commission, obtain it from other works hav¬ 
ing too much seed. 

The grower may not retain the seed he requires, but must obtain it 
from the sugar works. 

ArL 9. — Each sugar works must inform the central Commission as 
to the growers undertaking to grow sugar-beet seed, indicating the names, 
surnames, farms, districts, as well as the area cultivated for seed. This 
declaration must be made within the 15 days following the publication of 
the present order or within the 10 days after signing the contract. 

Aft, 10 ,—To apply this order, a Seed Commission is con¬ 

stituted, including a President, nominated by the Minister of Agriculture, 
4 ordinary members and 2 deputies, of which 2 members and i deputy must 
be proposed by agricultural organisatiocis and 2 members and i deputy by 
the sugar works. The secretary of the Commission is the Director of the 
Plant Breeding Institute or his representative. The expenses of this 
Commission are paid by the Ministry of Agriculture. 

Art II. — The order does not guarantee the validityof contracts exist¬ 
ing between growers and sugar works, contracts which must be in confor¬ 
mity with thd dispositions of the said order. 

Aft 12, — ^i^osoever directly or indirectly in any way infringes the 
clansesoftheorderishable toaminimumof 6monthsin prison and 200 
kroner fine. If it be shown that the defendant has even made a profit, 
he shall pay, over and above the fine, a sum equal to twice such profit, 
If the goods forming the subject of the infringement are found they will 
be confecated: Vs will be paid to the informer and the remainder, after 
costs are deducted, will be paid to the Disabled Soldiers Fund. 

These measures are to be applied by thosej responsible for the public 
peace, 

1349 - Tests of Some Spring Wheats (Manitoba, Aurore and Marquis) inVaueluse, 

France. — Zackarbwicz, in the CompUs Rendus dss Simees de VAcadimie d'Agficuh 
two d& FrmcBy Vol, IV, No. 29, pp. 825-828. Paris, October 2, 1918. 

In 1917 and 1918 the author continued his tests at Avignon of 
Manitoba wheat for autnmn and spring sowing, so as to find out whether 
its resistance to winter cold would be maintained and thus corroborate 
the results already preknted to the Academy of Agriculture ^t its meeting 
on July 25,1917 (i), results that may be thus summed up: Manitoba wheat 
hasshownits hardiness andits resistance to winter coldand may be therefore 
considered as much as an autumn as a spring wheat for the southof France. 

As in the previous year, the trials were carried out in the experiment 
field of theEcole Normale dTnstituteurs d*Avignon'', with the collabor¬ 
ation of OuiIrin, Professor of Physical and Natural Science at that 
schotpL Theseedwas drilled on land turnedin autumn without any manur¬ 
ing. The previous crop was potatoes on broken-up grass-land with the addi¬ 
tion of cake and calcium superphosphate. The author delayed the autumn 
sowing until December 15,1917 so as tp see how sensitive the germ was to 

fi) Asregards the varieties AutofeaiifIHarquissee22.,Jmie,i9i8,Nos, 64oand64i.(jifl.) 
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cold. Jutot after so\^niig the thermometer fell so low that germination only 
took jjlace between January 8-15 and veiy irregularly. In spite of this de¬ 
lay the wheat did not suffer at all. It was even so vigorous that in April it 
was topped to avoid lodging which partly occurred on June 17 during 
heavy rain accompanied by wind. The amount of straw produced per acre 
increased to 5085 lb. per acre. The date of harvest compared with that of 
spring-sown Manitoba was only advanced 5 days. 

The test ol seed from two soils of different chemical composition only 
gave a slight difference in the 5 ield. 

Seed obtained from bearded ears gave yields distinctly higher than those 
from beardless ears (27.4 and 21.2 imp. bus. per acre respectively). 

At the same time the author tested the varieties Kurrachee, of Indian 
origin, Aurore and Marquis. * 

The variety Kurrachee behaved very well. The stems were 31 in. 
high and gave square ears with black awns. The seed is red and elongated. 
This spring variety is hardy and seems worth propagating. The yield was 
26.1 imp. bush, per acre. 

The variety Aurore arrived too late and the ^eld "was low on account 
of th^‘’drought (10.7 imp. bus. per acre) When sown in March it gave much 
more conclusive results in another experiment field. For the same rea¬ 
sons the Marquis variety 3n[€lded still less (6.9 imp. bus. per acre). 

1350 - Cultural Tests with Sol IlWheat in South Sweden.—A kerbianjA., in the 

ges Uis&deforenin’^s Tidskfifr, Year XXVIII, Pt. 3, pp. 121-124. Malmd, 1918. 

The Sol II variety of wheat, obtained from the cross Sol I > Extra 
Squarehead II, is remarkable for the strength of its c^lms, its resistance to 
cold and early ripening which make it possible to sow (at the end of Septem¬ 
ber) the seed winch has just been gathered The above cross was made in 
order to eliminate late ripeniug, the great defect of the Sol I variety. The 
seed of the same year, if sewn immediately after harvest,•g^rnainate with 
difficulty, sometimes not at all, so that they have to be stored for some tame 
to avoid these defects. 

The new variety was tested in different localities in South Sweden, and 
the results obtained are given in the paper under review. 

Tornhy Spaiion (near Link oping, Ostergotland),-— Belcw are given the 
average yields of the varieties tested for the period 1914-1917. The first 
figure shows the yield of grain in cwt. per acre, the secoaad the relative in¬ 
dex of productivity. Sol. I 31.37 100; Sol II 33.72,107,2; Bore 31.21, 
91 ; Iduna 31.00, 99 , 1 ; Renodlad Squarehead 29.47, 94; Thule 1 30.22, 96 , 3 ; 
Thule n 31.61, 100,8. 

SmUf SMion (Scania). — During the period 1916-1917 the Sol II 
variety gave good results but was inferior to the Pansar and*Fylgia va- 
rielies. Sol. 1137.19, 105.I; Pansar 37.59, n2.S; Fylgia 36.47,108. " 

yUma Stedion (Uppland). — As the north is approached Sol II gra¬ 
dually loses its value ; in cultural tests at Dltana it gave results much in¬ 
ferior to those of Thule wheat. 

— Sol U is the type of wheat most suited tc Ostergot- 
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land and the districts of Vastergotland and the province of Bohns with si*^ 
milar weather conditions. Further south Sol II may he used wherever 
Fylgia wheat is not sufficiently resistant to the winter cold and where Pan* 
sar wheat is too late. 

135^ *“ Pansar Wheat in South Sweden. — Akermant, A.,iulb.e Sveriges Utsddef5rening& 
Tidsknft, Year XXVIII, Pt. 3, pp. 117-120. Malm6, 1918. 

Of all the different varieties of wheat recently put on the market by 
the Swedish Seed-producing Society, the best is '' Pansar wheat, obtained 
by Niesson-Ehee from the cross Kotte X Grenadier, Since 1915, when it 
was first put on the market, it has become gradually more and morepopu* 
lai on account of its high yield and good resistance to cold and rust. Tbe 
winter of 1916-17 was a good test for resistance to cold ; the Fystofte, Smaa, 
Vilhelmina, and even the Fylgia, varieties suffered mere or less, wlereas 
Pansar resisted and gave an excellent crop. This may be seen fiom the 
following cctnparative data ; in each case the first figure represents cwt. per 
acre and the second the relative index of pioductivity as compared with 
that of native Swedish wheat .{*' Swenskt lantvete *’), equal to 180 : — Na* 
tive Swedish wheat, 21.5,100; Pansar 35.8, i67 ; Fylgia 31.8, 148 ; Tystofte 
Smaavede 26.0,121 ; Sol II. 33.3 154 ; Sol 1 31.1 ,145; Extra Squarehead II 
27.8, 129 ; Vilhelmina 13.0, 42 . The low yield of the last variety is the re* 
suit of its lack of resistance to cold. 

The superiority of Pansar w'heat is due, not only to its strength, but 
also to : ' i) its lata ripening which enables it to benefit by tbe July rains ; 
2) the presence of a waxy covering on theleaves which regulates and modifies 
transpiration. These* charcters make Pansar wheat the variety best suit¬ 
ed to Scania (provinces of Malmohus and E^istianstaS). It also gives 
good results in the provinces of Halland, South Kalmar, Blekinge, Oeland^ 
and Gotland. 

1352 - The RationalDistributionofthe Bifferent Varieties of Rye in Sweden.—E jvno 
W. E,,in Svefiges Utsddeforemngs Xidskrift, Year XXVIII, Pt. 3, pp. 97-'^ 16. ]!idEalmo, 
19x8. 

The comparative cultural experiments made at Svalof and the branch 
stations since 1906 have shown which varieties of rye are best suited to the 
local weather and agro-gcological conditions of the different provinces of 
Sweden. The most important results obtained are below : — 

Svae 5 e 1907^1917. — V(^neUes iesUd : — Stiarn and its line 0 302, 
Schlanstedter and its line 0 451, Prof. Heinrich audits line o 280, Petkuser, 
Prphsteier and its line 0530, Bretagner and its line 0420, Wasa and selected 
Wasa, Mdsommar and its line o 590, native grey oats of Ostgota. 

Ckafacter^ studied: — Yield in grain and straw per acre, weight of a 
bushel of grain, weight of X 000 grains, stren^h of straw, shown by a 
number ranging from a minimum of i and a maximum of 10. « 

In all the tests taken together the Stiarn variety ranks fiist for yield 
with 34,4 cwt.. of g;ain per acre and 55.4 cwt, of straw. In weight of grain 
(55 per bushel, resistance to cold and strength of straw (7.4), it is wie 
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or less equal to Petkuser, the yield in grain of which is 6.9 % lower 
{32.23 cwt.). One of the few defects of Stiarn rye is the length of its 
culm which causes it to lodge easily. The author's attempts to isolate 
forms with short straw have already given good results. The stalks of 
line 0302 are from 2 to 3 inches shorter than those of the parent variety 
andalso stronger (strength = 7.7 as compared with 7.4 for the original Stiarn). 

Certain new lines (Nos. 0 302, o 451, 0 280, o 530, 0 420) gave a yield 
in grain a little inferior to that of Petkuser. Line 0 280 (of Prof. Heinrich) 
is remarkable for the strength of its straw (=8). It is hoped to obtain 
good types of rye for central and nortern Sweden from all these lines. The 
Danish variety Bretagner is inferior to the varieties Stiarn and Petkuser, 
with which it can compete in dry years only, in light, mellow land. None 
of the other varieties tested gave good results. 

What has been said for Svalof applies also to the provinces of Malmd and 
Kristianstad, as well as to those parts of the neighbouring provinces where 
the soil and weather conditions are similar. 

Central Swkdbn. —In the cultural tests made at the stations of 
Ultuna and Alnarp and the branch stations of Ostergotlandand Vastergot- 
land, the Stiarn variety, although followed closely by the lines 0 302, 0 451 
and 0280, nevertheless took first place with 27.1 cwt. of grain per acre 
(compared with 25.7 cwt. for Petkuser). The native varieties Grey Rye 
of Ostgota, Ultuna, etc. were inferior in grain yield to Stiarn and Petkuser 
by 15 and 16 % respectively. 

At Alnarp the Bretagner variety yielded a little lucre than Petkuser. 
This wqs the result of the great drought of 1916 which put to the proof 
its special resistance to drought. * 

LpCAn TEJsrs:—Tests were made in the provinces of Kristian- 

stad, Ostergotland, Stockholm, Upsala, Orebro, Goteborg, Bohus, Halland, 
Vastmanland, Varmland, and in the Island of Gottland. In the first se¬ 
ven provinces the Stiarn variety ranked first and in the provinces of Vast¬ 
manland and Halland better results were obtained with the Petkuser va¬ 
riety. In* Varmland the Stiarn and Petkitser varieties were surpassed by 
selected Wasa rye and, in Halland, by the Bretagner variety. The native 
ryes (of Ostgota, Gottland, Goteborg, etc.) proved in every case inferior to 
the selected ones. 

As the north and interior are approached the environmental conditions 
become less and less favourable to the Stiarn and Petkuser varieties which 
gradually lose their value and supremacy through* their insufficient re¬ 
sistance to the severe winters, and are replaced by selected Wasa rye (e. g. 
in the province of Varmland). In the province of Stockholm and in Vaster- 
botten common Wasa rye yields more than selected Wasa. In the cold 
districts of Norrbotten the local native types do best. This is shown by 
the following relative indices of productivity: 

In Vmi&rioUen : — Native Norrland rye 100, grey Ostgota rye 98.4, 
selected Wasa 110,2, common Wasa 123.4 

In NoffhoUen ;—^ Selected Wasa 62.4, common Wasa 72, native Norr¬ 
land rye loo. 

imit} 
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1353 - Commercial Pulse Crops. — Bulletin of the imperial InsUfute, Vol. XV, No. 4, 
pp. 5c>3”544- I/ondoa, October-Becember, 1917. 

The chief leguminous plants that are cultivated chiefly for the sake of 
their seed in both tropical and temperate countries are: — A rachis hypo- 
gaea (Ground nut, earth nut, pea nut |U. S. A. 1 ,monkey nut, goober), Caja- 
ms indicus (P geon pea or bean, Angola pea, Congo pea, [India], Bom¬ 
bay tares), Canavalia msiformis (Sword bean, over-look bean, cut-eye bean 
*{W. Indies], horse beans IMontserrat], Go-ta-ni bean [E. Africa]), Cioer 
ari&tinum (Gram, Bengal gr,am, chick pea, Spanish pea, Garbanzo [Spain]), 
Cyomopsis psoyalioiA&s (Cluster bean, Guar bean [India]), Dolichos biflorus 
(Horse gram, Madras gram, Kulthi [India], D, Lahlab (Indian bean, Eablab 
bean)* Ervum Lens = Lons escul^nta (Eentil), Faba vulgaris ~ Vida Faha 
(Broad bean, Windsor bean, horse bean, field bean). Glycine hispida (Soy 
bean, soja bean), Lathyrus sativus (Chickling vetch, vetchling, grass pea, 
Indian pea, mutter or mattar pea, Khesari [India]), Phaseolus aconitifolius 
(Moth bean), Ph. angularis (AdzuHor Azukibean [Japan]), Ph. calcaratiis 
(Eice bean), Ph, lunatus (Lima or Duffin bean, Rangoon bean, Madagascar 
bean, butter bean), Ph, Mungo (Black gram, Urd [India]), Ph. radiatus 
(Green grain, Mung [India]), Ph. vulgaris (Dwarf bean, French bean, Kidney 
bean, haricot bean), Pisum arvense (Field pea, grey pea, dun pea, partridge 
pea, maple pea, blue pea, Bara mattar [India]), Pisum sativum (Commoner 
garden pea), Vigna Catjang (Black-eye cow pea, cherry bean, cow pea, 
Chowlee, Lobia [India], Tow Cok [China]), Voandzeia suUerranea (Bambarra 
ground nut, Mozambique gram, Madagascar earth nut). Although eaten 
as pulses in the countries where they are grown, ground nuts and soy beans 
are valued in Europe cTiiefly as oil seeds and they will therefore not be 
dealt with in this article. 

Canavalia ensiformis (sword bean), Cyamopsis psoralioides (cluster or 
Guar bean) and Voandzeia suUerranea (Bambarra ground nut) are of im¬ 
portance only in the countries where they are produced; they are, however, 
of value as food for man or for animals and a market for them may even¬ 
tually be developed in Europe.Samples of “ sword beans from the Gold 
Coast, Honduras, Montserrat and Burma have been examined at the Impe¬ 
rial Institute, and no deleterious constituents were found in them, although 
they are considered to be harmful in some countries where they are grown, 
apparently on no very good gsounds. Recently a variety of this species, 
called Go-ta-ni, has been received from British East Africa. Tablab beans 
are largely grown in China, India and other tropical countries. The Bam¬ 
barra ground nut has also been examined at the Imperial Institute, and 
although no harmful constitutents could be detected, it was not highly 
valued by merchants at that time {1909 and 1914). The great drawback to 
these pulses is that they are not known, and it is always difficult to find a 
market for them. The scarlet runner bean (Phaseolus muUiflorus) is grown 
mainly for the sake of its green immature pods, but the ripe seeds are ^so 
eaten. 

The most important pulses commercially are the various kinds of peas 
and beans. The chief countries that export peas in normal times are India, 
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Russia, Japan, China and the Netherlands; those exporting beans are China, 
India, Turkey, Russia and Egypt. The trade of the United Kingdom in 
pulses in normally sharply divided into two sections: — i) for human food; 
2) for cattle food. The first section includes : — haricot beans, white and 
coloured {Phuseohis vulgaris)) Madagascar butter beans, Lima beans and 
Rangoon white beans [Phaseclus lunaius) ; green peas, smooth and wrink¬ 
led varieties [Pisum sativum) ; yellow peas, smooth and wrinkled {Pisum 
sativum) ; field peas (P. arvense) splitorgroundinto meal or flour ; chickpeas ‘ 
or Spanish peas, white kinds [Cicer arietinum) ; lentils, whole or split {Lens 
esculenia) ; Japanese Adzuki'' or Chefoo red beans {Phaseolus angularis) 
other small beans produced hy Phaseolus sp. The second section includes: — 
dun peas, maple peas,partridge peas, grey or field peas [Pisum arveme ); 
broad beans and horse beans pigeon peas or beans [Cajams 

indicus) ; horse gram (DoUchos hiflorus) ; Bengal gram or chick peas, 
coloured kinds [Cicer arietinum)) all other kinds of coloured beans, including 
red Rangoon beans [Phaseolus lunatus). Various kinds of beans are 
known in British com m erce as haricots, including the seeds of Phaseolus 
vulgaris, to which the term is more correctly applied, and the seeds of 
certain varieties of P. lunaius. Butter beans are furnished by other va¬ 
rieties of the same species. 

Phaseolus vulgaris. — Before the war British supplies of true haricot 
beans were obtained chiefly from European countries especially Rumania, 
Germany, Belgium, Italy and France* These beans were chiefly white — 
White Italian White Soissons White Danubian'' — but coloured 
varieties " Rose Cosos (speckled), Canadian Wonder (purple); Bur- 
lotti (speckled) were also imported. Since’the war the Royal Horticul¬ 
tural Society has imported from Holland the Dutch Brown'" bean, of 
a light coflee-brown colour, and said to be superior in flavour to the white 
forms. In tropical South American countries beans foim to a great ex¬ 
tent the staple food of the people and are grown in large quantities. Before 
the war these countries had to import beans,butthelastfewyearsthey have 
become exporters. Thus Brazil, in i9i4only exported 4441 kg.,.while, in 
1915,276159 kg., and, in the first 5 months of 1917, 53084 331 kg, were ex¬ 
ported* Since the war Japan has also begun to export considerable amounts 
of haricot or kidney beans, that are either produced locally or imported 
from Manchuria, North China and Korea. * 

PMmeolm lunaius. — Originally native to South America, P. lunaius 
was introduced to Southern California as early as the fifteenth century, and 
is now widely cultivated throughout the warmer parts of the world. It 
was introduced into Madagascar about 1864, since the French occupa¬ 
tion it has become an important article of export. Madagascar traders 
wrongly call these beans cape peas or Fois du Cap, while on the J^ndon 
market they are c^led " butter " or Madagascar beans- In 19x4, 8561 
tons were exported, about 7 times more than in 1906 (i). 

• , Forms of Ph. lunaius are largely grown iii Burma. The two most com- 

> . ^ ^ , r '' , * ’ 






PITLvSB CROPS 


1435 


man forms grown in Burma are the red-seeded and the white-seeded kinds, 
known commercially as ‘‘ Burmared beans ” and “ Burma white ”or “ Ran¬ 
goon " beans and locally as Pe-gya and Pe-byu-gale. In 1916-17 Burma 
exported i 439 009 cwt. of pulse mostly to the United Kingdom. The Impe¬ 
rial Institute has sent to Burma samples of Madagascar butter beans for 
trial; the local Department of Agriculture are testing other white beans. 
The cultivated forms of P. lunatus from Madagascar, South America and 
Burma and probably also from^the United States and Southern Europerare- 
ly if ever yield hydrocyanic acid in quantities likely to be injurious. On 
the contrary that acid has been found in beans from wild plants in Java and 
Mauritius ; for these reasons importations from new areas should be ex¬ 
amined before being placed on the market 

In 1916 the United Kingdom imported 1077 600 cwt, of haricot beans 
as against 313 063 cwt, in 1913. Since the war the imports of this bean 
are mostly from India (over Vio in 1917) followed by Madagascar and 
Japan. 

Small-seeded Phaseolus, — The “ azuki ’’ bean(P. angulans) of China 
and Japan, “ mung '' (P. radiatus), urd(P. Mungo), moth '' (P. aco- 
mtifiUus) of India, and the rice bean (P. calcaraius) of India and the 
Far East are of great value as food-stuffs in the countries where they are 
grown, but are little known in Europe save as feeding-stuffs for cattle. 
P. angularis has been grown experimentally at the Arlington Farm, Vir¬ 
ginia, U. S. A., with favourable results. Owing to its value for making 
lour or paste it shotdd be tried wherever the haricot grows. 

Vida Faba. — The chief varieties grown in the United Kingdom are 
the following : — Heligoland bean ; horse or tick bean; Scotch horse beau; 
winter field bean ; early Mazagan bean; Eong-pod bean; broad or Wind¬ 
sor bean The field bean is a common crop in Europe, and is largely 
grown for export in Egypt, Turkey and China. In 1916 the United King¬ 
dom imported i no 605 cwt, of beans other than haricot beans. Before 
the war China? Germany and Turkey supplied a large proportion of the 
imports, but in 1915 more than half of the total import was obtained from 
British countries, British India and Egypt having increased their ex¬ 
ports. A table gives the world's production of beans (area and crops) for 
X910,19x1 and 1912 ; another gives that of peas. 

Peas [Pisum arveme and P. sativum). — In 1916 the United Kingdom 
imported 981331 cwt. of peas as against 2 464 607 cwt.- in 1912. Before 
the war peas were chiefly supplied by liudia, New Zealand, Germany, Hol¬ 
land, Japan; since the war Japan and China have increased their contri¬ 
bution^. 

Laihyrm sativus (mutter peas.) — This is cultivated throughout India 
where Jt is known locally as Khesari. From Mediterranean countries the 
whitefldwered form has been introduced to Canada, where it is known as the 
grass " pea, and is produced on a fairly large scale in Ontario. These 
peas have a high protein content but some forms are said to have poison¬ 
ous properties" which cause the disease known as lathyrism (paralysis of 
the lower extremities in man and animal^ as a result of their continued use' 
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as food. In India they are eaten by the poorer classes on account of their 
abundance and cheapness. The nature of the to2dc substance causing 
lathyrism is not known. Seeds of foims obtainedfrotn India, Cyprus and 
Canada have been examined at the Imperial Institute with a view to the iso¬ 
lation of a toxic constituent, but with negative results. Investigations 
were conducted at the Agricultural^ Research Institute, Pusa, on samples 
obtained from Barail, a village near Pusa, which is notorious for cases of 
lathyrism, and the Central Piovinces, where the disease also occurs, and 
it was found that samples.of Khesari were often contaminated with seeds 
of Viciu sativa and F. hirsuia^ from which a cyanogenetic glucoside was iso¬ 
lated. It is possbile, therefore, that the harmful pioper.ties attributed to 
the seeds of Lathyrus sativus may in some cases be due to obnoxious impu¬ 
rities. Experiments conducted in Canada with Canadian grown L, sativm 
peas as food for fowls gave good results and no harmful effects were observed. 
It has been found that lathyrism only occurs in man when i. sativm peas 
form almost the sole diet. There is now much evidence in favour of the 
view that the use of any one kind of grain, even wheat, as the sole diet 
may lead to harmful results. 

Vigna Catjang (Cow peas). — There are 2 varieties, the bushy (var.. 
typica) and trailing^ (var. sinensis), both grown in most warm countries* 
For use as pulse the" white or blotched forms are preferred ; they are much 
eaten in Burma, and are appreciated in the United States and to a smaller 
extent in the United Kingdom. 

Lens esculenia (Lentils).—Largely consumed as human food in Europe 
as well as in the East. In English commerce two forms are met with, 

'' Frenchand Egyptian ; the former are largfe, ashy-grey externally, 
yellow inside, and are usually sold entire ; they come chiefly from Russia 
and Germany; the latter are small brown, with an orange-coloured inside 
and are usually sold “ split''; they come chiefly from India. In 1915 the 
United Kingdom imported 329 870 cwt. and in 1916 143960 cwt. of 
lentils. 

Cajanus indicus (Pigeon pea). — Two forms are grown, aj^d some au¬ 
thors have made them species. One form has yellow flowers (C. flams) 
and usually only 2 unspotted seeds in each pod; the other (C. hicolof) has 
yellow flowersstreaked with reddish purple dnd pods containing 4 or 5 seeds 
which are usually spotted or streaked. Experiments made at the Labour 
Farm, Bihar and Orissa, between 1908 and 1911, proved that the tall erect 
form (WcoJar) was the superior and best suited to local conditions. It is 
. ctdtivated in most tropical countries. In Bombay it is known as tur, tuer» 
togaxi, in Bengal as arhar or rahar ; in Africa as the Congo pea, Congo bean 
or Angola pea; in the West Indies it is called no-eye pea, and in Mauritius 
and the Mhscarene Islands it is known as ambrevade. It is also grown in 
Southern Rhodesia, Madagascar and Australia. The jrigeon pea is*"largely 
. ^d. in India for human food, and as fodder for horses and other animals^ 
\wl(ien the crop is plentfful. 

', '\,€f^ryarieiintiiff (Gram or Chick pea), -r- It is gr^own in most parts of 
p^ticularly im Spain; in northern Africa, chiefly in Mo- 
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rocco ; in Asia, particularly in India, and in Mexico. About 500 000. acres 
are devoted to this crop in Spain, where the average production is estimated 
at 100 000 tons. In India the average area under grain for the 5 years 
1909-10 to 1913-14 was about 15 million acres, with an average annual out¬ 
turn of about 3 million tons. 

Experiments have recently been made at Pusa with a view to improving 
the types of chick peas grown in India, and 2 types have been selected, one 
producing a small whitish - seed and the other a small reddish-brown seed. 
The former gave an average yield for 4 years of i 600 lb. of seed per acre 
and the latter an average of 1 666 lb. for the same period 

The Indian chick peas are smaller than those of Europe, and are usually 
of a dark brown or reddish-brown colour; they are chiefly t^ed as food for 
cattle in the United Kingdom, but in India they constitute one of the staph 
foods of the people, being eaten either parched or boiled or ground into 
meal. Gram and barley roasted and ground into mealis known as “su too 
and is sold in all Indian bazaars. Gram is much estec me d as a foo d for hor¬ 
ses in the East; it is, however, seldom given alone, but foims part of crushed 
foods. India furnishes most of the gram required in Europe; in 1911-1912 
hndia exported 6,934 840 cwt. and in 1916-17 761 930 cwt. of gram and 
forse-gram (Dolicjws hifiormj; the latter is grown chiefly in Southern 
India and shipped from Madras, the amount exported annually for the 
period 1911-12 to 1916-17 being 12 578 cwt. 

Composition and food value of pukes, — The article concludes with a 
table showing the chemical composition of 21 pulses. If eaten in moderate 
quantities and properly prepared they are almost as digestible as other vege¬ 
table foods, but although pulses contain, weight for weight, as much protein 
as meat, they have not an equal food value as regards the nitrogen, since 
the proteins of meat are more readily absorbed than those of leguminoiis 
seeds. 

1354 •• The Production of Tapioca in the jDutch East Indies. MandeisUmUen^Ytiox xii, 
Ho. 600, pp. 349-351* ^he Hague, 1918. 

The cultivationof manioc [Mmihoi uiiUssima Pohl), from whose starchy 
root tapioca is produced, has only recently been developed in the Dutch 
East Indies, athough, already in 1854, official initiatives were taken. The 
aim of the Government was to provide the native with anauxiliary food 
stuffwith the object of guarding against the lack of ordinary foods, espe¬ 
cially rice, in times of famine. The population reqtiired several years iji 
order to appreciate the utility of this crop, which now is fairly well diffused. 
The analysis of the manioc roots, made at the laboratory of the Colonial 
Museum"' at Haarlem, gave the following results for- fresh and dry samples 
respectively: — nitrogen, 0.26 and 0.50 %; albuminoids, 1.63 and 3.30 %; 
fats, ^0.94 and 1.90 %; carbohydrates (expressed as starch), 39.79 and 
80.60 % ; crude fibre, 2.10 and 4.25 %; ash, 0.24 and 0.48 %. The Jresh 
sample contained 50.63 % of water. 

The native population eats the roots as they are —skinned, then cooked 
or boiled — or mixed with other ingredients. The product for export k 


[starch CROIPH- 



mmE CROPS 


I 


^438 


STARCH CROPS —FIBRE CROPS 


prepared in works, now very common, especially in Java. In this way are 
obtained: — i) manioc or cassava flour ('* tapioca-meel; 2) those pro¬ 
ducts, prepared under another foim and higher priced, called “ tapioca 
perle and “ tapioca flake The dried manioc roots and the by-produccs 
obtained in preparing the flour are also exported. The exports are mostly 
towards the United Kingdom, the Unit ^d States and the Netherlands. The 
number of metric tons exported from 1915 to 1917 are given below. 


Froducts 

Batmation 

1915 

1916 

1917 

1 

■fsfi^t'h^^rlaTid®. . . . . 

V 270 

70 

227 


TTnifcd Ritigdom. ....... 

14650 

3273 

13261 
5II 
37 655 
639 
4854 
2313 

197 

57 

55 

7 tlAO 


France... 

,58 

Manioc flour < 

1 

Penang . 

Singapore . 

Hong-Kong .. 

China. 

Japan.. . . . 

Other countries. 

38 

2606 

1847! 

104 

7P6 

O*- T/O 

1'475 

5>di8 

2896 

321 

475 

206 


Totals . . . 

4$ 847 

58 831 

50 »98 

Manioc by-products. . . ' 
Dried manioc roots . . . 

Pearl tapioca. 

Tapioca flake. . . . 

All Countries 

2 612 



» » ... 

B B ......... 

31546 

459 

,5566 

8378 

1186 
6214 

4.U3 

1522 

4812 

13005 


X 355 • The Possibility of Developing Cotton-growing in Cambodia .—de FnacouRT, 
in Con$fh Agriculture coloniaUf Goiivemement general de rindochine, Saigon Series, 
Bulletin No. 5,29 pp. Saigon, 1918. Reviev in the Bulletin Sconomiqm deVIndocUne^Y^zt 
XXI, No. 129, pp. 235-262. Hanol-Hsdphong, March-April, igiB. 

Cotton is widely grown in Cambodia, along the banks of the Mekong 
and its chief tributaries, from Kratie to Banam, and along those of the 
Bassac, especially in the provinces of Saang (Residency of Kandal) and of 
Loeuk-Dek and Prey Krabas (Residency of Takev). It is grown on a large 
scale and throughout the country it is grown sporadically round the huts, 
even in the most remote and difBculty accessible districts. 

Varieties. — Cambodia has four distinct varieties of cotton:— 
i) Krahas ” or ** Krabas bay ” {Gossypium Mrsutum I^.) (i), of Ame- 

(i) The CaantKi^iaa ter» ‘tXrabas’* (prououced**Kxeba*^ means raw ungiuued cotton, 
and has been extended to the cotton plant itseM. This plant has hitherto been considered 
asamietyof^.^^ariwc^wl,. In this the duration of the vegetative life of the plant seerns 
to have been taheh into consideration far more than^its actual characters. In Cambodia 
W cotton is annual, biit it is the spedai cultural conditions to which it is subjected that 
mi&Ut so. Grown oh banks flooded as soon as the waters fall, it naturally <Usappeats when 
ihh t^ers, which cover all the flat <x>untry for 3 or 3 months, rise again. In the Bulletin 
94^1 ^915) the author d|sscribed it as a pativetype of the hirsute 
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rican origin, Uf^iially known by the name oi “ Cambodian cotton 
This is the only variety laigely grown along the banks of the Mv.kong 
and the Bassac and their principal tributaries. It is the Cambodian 
cotton '' of India, where it was introduced some yeais ago and has been 
grown with good results. 

2) Kraban Tes '' (G, acmmnatmn Roxbg.). 

3) Krabas S^mr^'' or K. Sangke”, a type intermediate between 
G. arboreumUt. and G, indicuml^oxoik. According to a determination veri¬ 
fied b3" M. ViOUiER (Lecturer in Colonial Botany at theSorbonne) it should 
be referred to G. arborenm. 

4) '' Krabas Sampan (G. arboreim), found in 1915 in the Depart¬ 
ment of Si^mr^ap; it has not yet been definitely determined. 

The last three t3^pes are only met with absolutely spoiadicallj". They 
were introduced very long ago, probably from India, whereas the Csm- 
bodian G hvrsutum sv-ems to have been introduced a relatively short 
while ago, doubtless directly from America. This last is the most 
important of the four types of Cambodian cotton, both with respect to 
the acreage over which it is growm and the large quantities of cotton it 
yields, giving rise to a brisk trade. In his report the author deals only 
with this Cambodian type of hirsute cotton. 

The native crops are concentrated on the banks of the large river and 
principal watercourses (Chamcar) (i). They cover annually approximatelj" 
32 000 to 45 000 or 50 000 acres, according to the year, as the area cultivat¬ 
ed varies with the height of the floods. As, in these soils cotton has to 
compete with other plants it is not possible to extend its cultivation 
much, the area of the banks being limited. Were it possible, by strong 
dikes, to protect from floods all the flat country behind the principal water¬ 
courses which form vast basins, the area over which cotton could be grown 
each year would be considerably increased. The best cotton lands in the 
State of Mississipi, U. S. A., were obtained b^ this method. 

During the last six years the production of raw cotton in Cambodia 
was, in round figures :— 1912,7 000 metric tons ; 1913,6 000 ; 1914,8 000 ; 
1915, 3 000 ; 1916, 5000 ; 1917, 5000. Most of the crop is ginned at the 
Khsach-Kandal works, and nearly all of it (except the 500 to 600 metric 
tons held back each year by the natives for sowing) is exported to Japan 
through Saigon, either directly or by way of Hongkong. The above figures 
show that the yield varies greatly from year to year. This is because, si¬ 
tuated on the banks cf the water-courses the natiye crops are cultivated at 
bad seasons. All the flat country is flooded by the Mekong (the floods of 
which are perfectly regular in duration) and it is impossible to choose the 
best time for sowing. The seed is sown as soon as the floods subside re¬ 
gularly and there is no more danger of their return. This occurs between 
the elid of October and the beginning of December, and coincides with the 
end of the rainysason. Under these conditions thecropsmust dependl^rge- 

(i) The soil o£ the banks covered periodicalij* by the floods are called “ Chamcai ’’ in 
Cambodian, (Auiket) 
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ly on chance. The relatively cold winter of Cambodia is early and if rain 
is more abundant than usual in March, April and May, the crop may be com¬ 
promised. 

These conditions also cause the fibre to be short (i8 to 22 mm. at the 
most), irregular, woolly, and covered with small lumps caused by numerous 
completely atrophied seeds. 

Attempts have been made to adapt cotton to soils sufficiently high 
to be completely free from floods. There is a considerable extent (19768000 
to 247 no 000 acres) of such land in Cambodia. They are mostly low table¬ 
lands, slightly raised valleys or large plains. The experiments wore start¬ 
ed at the end of 1913 and, alter four years, showed beyond doubt that the 
Cambodian cotton plant adapts itself very well to these lands and gives in 
them a better quality fibre (less woolly, more regular, without small lumps, 
on an average 24 to 29 mm. long), thus showing it is better suited to them. 

Samples of cotton obtained from the first cultural experiments were 
sent to the Jardin colonial in August, T915. These samples were examin¬ 
ed by several experts, traders and manufactureis at Havre. The cotton 
was judged well suited to the French industiy whereas, to use to the best 
advantage that obtained from Chamcar ’’ crops it would be necessaiy 
to modify or replace the machineiy in French factories. 

The author describes cultural tests made in red soil, soil of volcanic 
origin in layers of an average depth of 49 to 59 feet, purely vegetable, very 
permeable, but always cool, owing to the clay it contains. This soil co^^ers 
an area estimated at 4 942 200 acres at an average altitude of at least 190 to 
410 feet. During the experiments an average yield of 569 lb. of raw cotton 
per acre (without addition of fertiliser and without ftrigalion) giving 194 lb. 
on ginmng was obtained. The yield of carded raw cotton was 34 %. 
The author estimates that the lands of Zompong-Cham and Kratie 
(i 482 600 acres), which offer a vast field for European and native coloni¬ 
sation will, when made fully productive, give an annual yield of more than 
40 000 metric tons of carded cotton. 

The improvement of the hirsute cotton of Cambodia by methodical 
selection is being undertaken by the local Agricultural Service, and, in spite 
of the difficulties due to present conditions, is almost accomplished. This, 
by multiplydng the improved pure types, will make it possible to obtain a 
yet better yield of carded cotton. 

One of the vital questions affecting the intensification of cotton pro¬ 
duction is that of the ginning industry and, to a lesser extent, that of the 
extraction of cottonseed oil. It is essential that the producer may be able 
to distiose of his crop, both immediately and progressively, at a remunera¬ 
tive price. The French cotton industry has too great an interest in this 
question not to gi’^e it full attention. The Association cotonni^re coloniale 
especially has often interested itself in Cambodian cotton and is, th^efore, 
in a position to do for Cambodia what it has dofie for West Africa, with a 
greater prospect of success. 

13ie questions discussed above have attracted particularly the atten¬ 
tion of the Chief of the Colony. Ho other crop is more suited to inclusion 

fisssi 



in the economic programme of Indo-China than is cotton by reason of its 
rapid growth, great value of its product, andthe ever-increasing necessity of 
freeing France from the onerous conditions of the foreign market. 

1350 - Ihe Deterioration of Egyptian Cottons and Means of Remedying it. — 

MoSbKRt, V. M., in the Unllciin dc V Union Ai^yicultenrs d*Egypte, Year XVI 
No. 121, pp. 53“7<i. Ctiiio, August-vSeptenibci, 19I8. 

While it is incontestable that the qualities of the Egyptian cottons, 
especially those of the old vaiieties, have deteriorated of late years, opi¬ 
nion is very divided as to the causes of such deterioration. According 
to the theory most genetally accepted at present, the Egyptian cottons are 
suffering from a degeneration which has considerably reduced their yield 
and hardiness. Become more weakly, the cotton plants are more sensi- 
tive to bad weather and less resistant to the attacks of insects and other 
parasites. The very great spread of the pink bollworm [GeUikia gossy- 
piella) appears to be owing to this degeneration. 

As regards the pink bollworm, so far no type of cotton has been found 
that really ha.s a natural or acqtiij-cd immunity protecting it from the at¬ 
tacks of this insect, any more than from those of its other pests. The author 
hopes that this will be attained by selection. In fact, in India, the pink 
bollworm is a secondary pest; and, every time that Egyptian varieties 
have been introduced into that country, they have been literally ravaged 
while Indian cottons grown close by hardly suffered at all. It appears that 
Indian cottons have a certain natural immunity in this respect, probably 
of a histogenous nature, since Maxw]KI^Iv-Ee:^roy attributes the resist¬ 
ance to a more abunda^nt resinous gummy secretion in the valves of their 
capsules. This immunity is the result of a natural selection which may 
some time take place in the case of Egyptian cottons and thus protect 
them from this terrible pest. 

But in the meanwhde, other means of control must not be neglected 
such as cultural, biological or technical methods the chief among which 
are the removal and subsequent burning ot the capsules remaining after 
the last harvest, the collecticn of the capsules fallen on the ground and 
their burning, the treatment ot the seeds so as to kill any larvae they con¬ 
tain, the growth of early variety's and the use of methods 01 cultivation 
so as to hasten, or to avoid the slightest retard in, maturity. 

ExpeAments were carried out in 1916 and 1917 by the Minister of 
Agriculture in order to study the means of hastening maturity by the judi¬ 
cious use of pinching and removal of the leaves combined with a gradual re¬ 
duction in the quantity of water supplied after the month of July. The 
results obtained along these lines seemed encouraging (i). It was found 
that the intensity of the attack of t’he pink bollworm does not in any way 
depen4 on the age of the Egyptian varieties, noi on their degree of purity or 
degeneration ; if there i%any degeneration. 

The author denies any such degeneration and attempts to prove that 

(j) The AgrhCuUwaf Journal ot Efiypi^ Vol. VJI itW)> PP* r20-i35. (Authof) 
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the Egyptian cottons have undergone a deterioration oi late 3^ ears and not 
a degeneration in the strict sense cf the term. 

The quantity and quality were afiected:— i) in the quantity (jueld) 
the deterioration showed under the efect of accidental causes; 2) in the qua¬ 
lity , it was she wn by essential causes, • 

The accidental causes are due to the environment and their effects 
come under the heading of “ fluctuation and are not permanent. 

The essential causes are due to the constitution of the plant, i.c., to 
the way in which it reacts to the environmental conditions ; their effects 
are permanent. 

The author only deals with the quality. The essential causes are the 
most important and oiiginate in the impurity of the type grown. The 
most efficient cause of this impurity lies in the natural or artificial crossings 
to which Egyptian cottons have been or are still the object. This hybridi¬ 
sation is chiefly due to growing several varieties side by side or to the use 
of seed containing a mixture of different types. The remedies are clear : 
isolate and purify the cultivated varieties or seek better ones, multiply 
them and propagate them withcul it being possible to contaminate them. 
Three methods have been suggested. 

1) The first was begun by Baeus in the laboratory of the Khedival 
Agricultural Society, now the Sultanian Agiicultural Society (i). It con¬ 
sists essentially in isolating a well determined type of pure strain, then, by 
crossing and methodical elimination, adding to the chosen type the ad¬ 
vantageous specific characters that are required. This may be called the 
addition or synthetic method, 

2) The second consists in annually isolating and selecting a certain 
number of plants showing the required specific characters. By repeated 
elimination of plants lacking the desirable characters the cases of atavic 
throw back to an undesirable type are diminished more and more in the 
progeny. This may be called the analytic or elimination method. 

3) The third method is that of the selection of advantageous va¬ 
riations. 

The ideal solution of the durable and permanent improvement of Egyp¬ 
tian cottons can only be obtained by applying the remedies quoted above. 
There is no great difficulty in purifying the cultivated types, and the multi¬ 
plication of piire seed is also fairly easy. But the propagation of such seeds 
free from the possibility of any future contamination constitutes the most 
delicate task for the moment. It is, however, an essential condition, as is 
shown by the excellent results obtained in the United States by the rigor¬ 
ous application of these principles. The author recalls the work done in 
this direction in the United States, especially in Arizona fa). 

The author thinks that to resolve the problem, if not radically, at 
least as satisfactorily as possible, an organisation should be createdf under 
thflfc aegis of the Government, a sort of permanent Commission in which 
aE those interested in any way in the production of Egyptian cotton 

(*) See R., Augnat, 1915, p 101?. (Ei.) — (2) See R., MAy, 1916, No. 518. (JEd , 
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producers, brokers, spinners, etc. — should be fully represented by their 
most competent elements. This organisation would take the question in 
band, with the widest possible powers, and would follow a programme, the 
outline of which is given by the author as follows : — 

1) Divide Eg^^pt into zones of different climates ; create in each zone 
a chief station, with sub-stations should the type of soil require it, to 
undertake : — 

a) the purification of the existing varieties or the creation of better 
ones by using one or another of the three methods given above, or, better 
still, simultaneously by all three methods; 

b) repeated tests to ascertain the varieties most stated to each zone; 

c) the scientific study of the cotton plant; in this it would probably 
be possible to collaborate with the powerful association (Cotton Research 
Association) now being formed in England to investigate scientifically in 
all the British Empire all the problems concerning the cotton industry. 

2) Propagate the pure strains on land attached to these stations pre¬ 
paratory to multiplying them later on larger areas depending on, or rented 
by, the station, or cultivated by the owners under^the direct control of 
representatives of the Permanent Commissior. 

3) Ginn the different types undergoing selection in machines belonging 
to the station. 

4) Forbid the cultivation of several varieties side by side and only 

allow the cultivation in each zone of one of several varieties of those 
found the most remunerative, allotting one or more special works to each 
zone for ginning. • 

5) Inspect the fielcts to eliminate plants not true to type, etc. 

6) Control and regulate the sale and distribution of the seed. 

7) Forbid the propagation of a new variety until repeated cultivation 
tests in the stations controlled by the Commission have indisputably shown 
its superiority over the corresponding type already cultivated. These tests 
would be made on isolated areas so as to avoid any contamination. 

Pessimistic conclusions should not be drawn from what has been so 
far said, for the future may be faced with confidence and for a long 
time still Egypt will occupy the first rank among countries producing fine, 
long staple cotton. E\7'en now, in spite of the sensible decrease in its cot¬ 
ton production Egypt always holds a preponderating place. In fact, whilst 
America produces 100 000 bales of Sea-Island cotton and hardly 6000 bales 
of the Egyptian type of cotton. Egypt still furnishes more than a million. 

Egypt could have profited by ^his supremacy had its cotton market 
been better organised. This would also be a task for the Permanent Com¬ 
mission the organisation of which is urged by the author. 

^357 -'^our Large Scale Textile Crops: Jute, Crotalaria, Hibiscus, Sesbania, with a 
Note on Ahroma. — IIautepeuilI/E, X, , in the d'A^ntuUurc Colonuile, Gamer- 

\ fiemenf ginercLl de V Hanoi Series, Ko. 5 ,1^5 PP* Hanoi-Jiaiph >ng, 1918 • 

The teats of textile plants carried out by the author on behalf of the 
Indo-Chinese Administration as the result of a mission to India in 1904 re¬ 
gard Tonlrin and were spread over 8 or 9 years. They include ramie, jute, 
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the textile crotalaria, Hibiscus cannabinus, Sesbania muleata and Abroma 
augusta. As ramie was worth dealing with separately (i) the other five 
plants are dealt with in the present study. 

The utility of these tests is shown by the difierent conclusions to which 
they lead and which the author summarises as follows : — Hibiscus canna^ 
binus seetuxs unable to become suitably acclimatised to Tonkin; Abroma au-- 
gusta will not grow healthily in dense plantations; Sesbania acuUata should 
do well in the allumal, damp parts of the Tonkin delta; Crotalariajuncca, 
already’' tested at Hue and near Hanoi, is very hopeful and may prove a 
ciop worth introducing into the country; jute, although finding in Indo¬ 
china less tavourable conditions than those in British India may play, 
especially in Annam and Tonkin, on certain reduced points, an appre¬ 
ciable part. 

1) Jute. — This ^'s the French and English name lor two species of 
Corchorus - C. capsularis and C oUtorius. Jute is probably the most im- 
poitant textile fibre after cotton and hemp. Accordnig to W1OM4N [Revue des 
cultures colonniles, December, 1902) the annual production of British In¬ 
dia amounted to about i 476 300 tons and, at that time, Calcutta exported 
100 million gunnies. Indo -China imports about 10 million such sacks which 
might well be made locall}^ All the jute, manufactured or no;t, comes from 
Bengal where the crop covers at least 24 700 000 acres. The idea of culti¬ 
vating jute in Tonkin suggests itself naturally, as there is much analogy, 
generally speaking, between Bengal and that colony ; the two deltas of the 
Ganges and Red River are mostly alltivial,abundantl3’‘ promded with water; 
the climatic conditioons are similar, labour is plentiful and easily satisfied. 
Ponds and watercourses are numerous in both countries, which is neces¬ 
sary for retting. The water communications help economically in the car¬ 
riage of the bulk}" material. This material can be manufactured on the 
spot or exported through easily accessible ports There are, however, suf¬ 
ficient differences between the two countries to call for caution ; in particu¬ 
lar, the distribution of the rainfall is less even in Tonkin than in Bengal. 

The author considers in turn the species and varieties of jute (the two 
species only seem to include about 40 varieties, the species capsularis hav- 
ing 30 and the species oliioHus 10), the requirements and pecuiaritie,s vi its 
cultivation, the experiments carried out at Ea-Pho, the yields per acre, and 
the cultural and economic possibilities of jute in Indo-China. 

Theyieldsof well-driedfibre,obtainedintheEa-Pho experiments were; 
—729, 923, 942, 892,1020,1030,1168,1236, and 1275 lb. per acre. These 
yields are decidedly lower not only than those given by specialists, but also 
than those obtained at the Burdavan Experiment (Bengal) Farm, which 
reached as much as 2641 lb. per acre. The highest yield obtained at the 
Phu-Thy Experiment Station was i 445 lb per acre. -r 

The highest monetary return obtained by the author (total return, 
not^profit), was 61.75 | per mm (2) and the smallest return 50 $, taking 


(x) No. X358 ot Review {Ei ) ^ 

(3) The is worth about 2 $ ixtpm ; the Annamite etiuals 38750 sq. ft. (Ee?.) 
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jute at 12 $ per 220 lb. At Pbu-Tliy 70 $ per man was obtained. It may 
be said that the native gels a return of from 30 to 35 $ horn a man of land 
cultivAcd with jute. To obtain this, the expenses must not exceed those 
for maize or beans ; the native and his family have simply to pay more at¬ 
tention to the crop. The choice of the moment for preparing the soil and 
sowing requires more care than for other crops. The operations of harvest¬ 
ing, cutting, retting and baling jute are more heavy than for any other crop. 
The author thinks this is the only consideration to take into account with 
the gross yield. 

Although jute growing does not pay for European colonists, its growth 
»by natives would only be possible when it is encouraged and supported 
for some years by the European colonists, who would act as bankers and 
exporters. In the future the help of the European colonists will probably 
be able to be dispensed with as the natives become more enterprising and 
less sedentary when, with them or by their help the intensive agricultural 
occupation of Central Tonkin will be undertaken. 

IJ) Crotai-ARXA [CfotalaHa junua). — This papilionaceous legume is 
largely grown in British India for its fibre, which is treateo locally and ex¬ 
ported to Europe under the name of “ vSunn hemp Though i:^erior to 
jute it is very useful in mixtures. It is the only crotalaria cultivated out 
of the 30 species belouging to the Bengal flora. It is used for green manur¬ 
ing and its leaves and seeds are fed to live stock. 

M. EBMAR16, at Here, has been interested in this non-exhausting, but 
probably improving plant {owing to nitrogen-fixation by its root nodules), 
which is grown over such large areas in India that it ma> be inferred that 
the plant is not difficult and does w^ell in varied soils and climates. He 
was aware that it can be harvested and defibrated more rapidly than jute 
and that it can more easily be inlroduded into crop rotations as it grows and 
flowers all through the year. According to the literature on the subject, 
a crotalaria requires less care than other crops. 

The I/a-Pho experiments on Crotalaria juncea were not as ample as 
was necessary, but they have shown that it gives good and very regular 
yields in Tonkin ; few crops are so easy and safe. Its growth and harvest¬ 
ing are always sure with the minimum of work : — ploughing once, harrow¬ 
ing once, no weeding, prompt retting, easy defibration, the possibility 
harvesting after 75 days or leaving the crop standing without serious 
harm. 

The financial return is low and the crop does not always find a ready 
sale. In fact 624 to 714 lb. of dry commercial fibre per acre, at 27s, gd. 
per*220 lb. gives 58.3 5. and 90s. per acre or 35 to 40 $ per mau. But this is 
the maximum; the minimum yield of 446 lb, per acre or 25 $ per mau must 
be tajjsen as a basis for calculation. 

These are fairly good yields and would satisfy the native, considering 
the small amount of work sunn hemp requires ; but they would not suffice 
for European colonists working directly. In order to encourage the natives 
to grow crotalaria,*a fibre market should be established in Tonkin. 

HI) Hibkeus cannabmus, —- From tests made at Ta-Pho and Bat-Bat 

[tuni 
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{Tonkin) it was found that Hibiscus cannahinus or Deccan hemp (i) or one 
of its varieties or varieties of Hibiscus Sahdariffa (or ** Roselle hemp ") 
may be of interest as a crop for Tonkin and, better still, Annam, in order 
to provide a fibre for local needs, especially in the mountain region. But it 
is not the moment to anticipate an important yield, not only on account 
of the cultural requirements of this Malvaceae, but especially because, in 
the Delta and Central regions, it does not fit in with the crop rotation : — 
if it is to follow a maize crop it cannot be harvested in time to follow it 
by rice. 

IV) Scshaniaaculeata, — Leguminousplant also known as Aesohynomenc 
spinitlosa. This crop, which furnishes the “ dunchi of Bengal, may be* 
grown in Tonkin in the future. It is a fibre for low, damp soil, and its 
growth, like that of crotalaria, is always sine in Tonkin with encouraging 
regularity*; it has, moreover, the advantage of not being exhausting. But its 
fibre is inferior to that of jute and at present is only of interest for mixing 
with jute. The author thinks this fibre is not used alone industrially. 
S. acuhata gives fine crops in Tonkin and grows to a size there that helps 
it to resist passing floods. 

V) Alroma augusta. — This Sterculiaceous plant produces a fine fibre, 
but dees not enter easily into large-scale cultivation. It has to be grown 
suitably spaced, for as it branches greatly, it cannot be crowded, so as to 
obtain big and paying 3rields. In 1917, 3 plots of 300 sq. metres each, one 
I metre apart, th^ second 30 cm. apart, the third 33 cm. apart, gave 
respectively: —1)93 kg. of green material = 3.56 kg. of well dried fibre, 

3*75 % ; ^) 40-kg. of green material = 1.03 k^. of well dried fibre, or 
2.64 %; 3) the third plot was very bad. Grown under suitable conditions 
Abroma augusta does not yield 178 lb. of fibre per acre. 

So that the new trials might be justified, the price per kg. of the fibre 
would have to be 3 francs which, in spite of the beauty of the fibre, is not 
probable, unless some special use for it is discovered. 

135S - Observations on Ramie in Indo-China. — iiautbpexjillb 1,. in the Conti,us 

d'Aqrimhiire coionialo, Gouveruement General (le rindochinc, Htmoi Series, No. 

pp. 51. Haijoi-Haiphong, 191S. 

In his report to the Congress of Colonial Agriculture the author throws 
light on the ramie question as regards the exclusively cultural point of view. 
He has followed all that has been done on the subject of ramie for the last 
40 years with the greatest attention. In this work he has collected and con¬ 
densed all that has been published on the question in all the world as well as 
his own papers (especiallyin th& Bulletin ^conomique deVIndochino.l^o. 115, 
September-October, 1915) containing data never before published and his 
personal observations. His work is, therefore, very complete and of de¬ 
cided importance for all those interested in the ramie question. 

The author considers successively and in detail the requirements of 
ramie as regards soil, climate, manuring, depth of ploughing, peimeability 
of the soil, eflects of drought, sun and heat, irrigation, plantation, hoeing 

-. t 

(1} It is the “ <la ” 01" dah ” of French West Africa. 

tissi-tass] 
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and weeding, cutting, duration of a plantation, yield in fibre, presence and 
disadvantages of gum, treatment of the crop. He then describes experi¬ 
ments carried out at I^a-Pho (Tonkin). These experiments were insufia- 
cient but gave some results which are duly recorded. 

Species and varieties. —There are 4 ramies: — white ramie [BoeJt- 
mma nivea), green ramie {B. uiilh or' Urtica t&nacissima) and two that have 
been found at Taos or Yunnan, one red, the ether yellow. There are no 
striking differences in the general appearance in full growth of the various 
ramies, at least as regards the height. The observer must walk down the 
lands in order to see difierences which regard mogtly the number and thick¬ 
ness of the stems and the thriving appearance. The foliage of green and 
white ramie is always denser, with larger and darker leaves. The stems of 
yellow ramie are generally weaker than those of other ramies. As regards 
the number of stems the red and yellow were equal, while being inferior in 
this respect to the two others. This did not hold true at the beginning and 
end of summer. Winter has a depressing effect on all 4 ramies. The 
green species is persistent and the white is deciduous. This is veiy cha¬ 
racteristic of white ramie, and less so of the red and yellow ones. But green 
ramie, if it is not deciduous, grows so poorly that it cannot be utilised for at 
least three months. It long survives the hot season and dominates the 
others in October and November, bnt, in January and February, it com¬ 
pletely ceases growth, only recommencing when white ramie begins again 
(March-April)., almost regaining the lost time. At the end of the season 
green ramie wins and only begins to weaken in November, while white 
ramie begins in July. 

Green ramie visibly suffers during the winter, whilst the white, though 
stopping growth in winter, retains its initial vigour ; but the growth of the 
letter stops as soon as the heat becomes intense and continuous. Moreover 
it suffers visibly from sudden heat waves. These observations were made 
during the 2nd and 3rd year and the author ad<?s those made in the 4th and 
5th (last) of the plantation :*— green ramie gradually fades from year to 
year, as does the white though less clearly if still visibly owing to the effect 
oi the great heat. 

INFEDENCE OF THE soiE. — This is considerable. Valleys of secondary 
watercourses could probably be found with the rich and permeable soils 
that suit ramie ; very few such soils are free from the danger of floods and 
cold. 

Growth and spacing. — Growth was rapid, but limited, quickly 
stopped. The stems attained their full length in 6 or 7 weeks, afteiwards 
making little progress. No stems were obtained more than 63 in. long, 
save in the Ta-Pho garden and in a specially treated field, where some as 
long^as 86 in. were obtained. The plants were 20 in, apart in the rows and 
28 in, apart between the rows, an insufficient density. 

Hoeing and weeding. —Ramie must always be kept very clean, wffich ^ 
is exipensive. Summer weedings should no be less than 4 and to keep it as 
clean as is really” necessary, the number should be 8, The author reckons 
that tixe upkeep alone of the plantation costs 26 per mau. : ^ 
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P^RCPNTAG]^ OP FIBRE. — From 44 lb. of green material weighed the 
day when'cut (after 24 hours the weight has already decreased by 10 %), 
percentages of fibre were obtained varying from 278 to 3.38. Each year, 
the first cut gives a higher percentage, 

YiBEi) AJNTO COST PRICE. — The author has estimated a yield of 1220 lb, 
of ' hemp ' per hectare for 3 cuts in the year, or 475 lb. per mau. Consider¬ 
ing that it might be sold at 600 francs per metric ton or 129.60 fr. per mau, 
i, $2 piastres, the expenses (hoeing and weeding, cutting, defibration, 
drying of fibre, baling, depreciation in 10 years of plantation) come to 
50 piastres. « 

Ramie in Indo-China (Conclusions). — As has been said, 4 varieties 
were under consideration : — white ramie, green ramie and the two yellow 
and red varieties ; of these the first two seem of most interest. Although the 
observations made are insufficient to allow a final classing, they justify the 
apprehensions felt by the author during the trials regarding this crop about 
which all has to be yet learnt. It appears that green ramie [Bochmeria utiiis) 
would not give the regular and abundant crops reported from other warm 
countries. Green ramie is persistent and seems to be the variety most suit¬ 
ed to very hot climates with no winter. It suffers in Bengal, where it 
falls short of its reputation, as the author found with Mr. Brain, at the Cal¬ 
cutta Botanical Garden, and with Ango-Indian planters. White ramie, on 
the contrary, seems to be the variety for temperate climates. It does wel 
in France in Vaucluse, Limoges, even at Gennevilliers, as is known, but it 
does not resist the trying summers in Tonkin. 

Yellow and red ramie are acclimatised in Tonkin. Yet they grow less 
vigorously than the white ; they run no risk there, but their stems are less 
fine. 

It is only a question of appearances, noted not only at La-Pho,but also 
on private estates. Several years of observations are required in order to 
find by what modifications of the classical cultural methods the yield of 
thos2 ramies already acclimatised may be improved or the influence of 
the climate attenuated for the exotic, white and green ramies. But there 
is another question, apart from the purely cuitural stand point, that relates 
to the production of ramie — to find a rational cultural method so as to ob¬ 
tain, with the minimum expense, good quality ramie fibre, utili&able com¬ 
mercially, in paying quantities, irom plantations of sufficient duration. 

The chief of the L3.-Pho station was aware that the really rational cul¬ 
tural conditions for ramie were unknown. All remains to be learnt and dis¬ 
covered, for no plantation in the world has been continued successfully, 
giving lessons, examples, or, if it exists, it has not been revealed in 
such a way that it can be considered as a living enterprise for cropping 
ramie fibre. The amateurs, for conceit, inventors and business mep tor 
self-interest, have not always made known what the> have learned or 
have.often asserted that of which they were ignorant, when they have 
not deceived the public. 

The observations made at La-Pho in 10 fields, L e., on 10 different 
sites, over ^ area of 2 mam have shown that the choice of sites suitable 



for ramie is very limited, so mucli so that it may be foreseen that large areas 
will not be occupied by this crop as >et in Tonkin. In fact, clay soils, with 
abundant moisture, are unsuitable lor ramie, as are highlands whether they 
are hard, stony or sandy. Ramie can be grown neither on slopes, nor 
on narrow terraces that dry up in a few days, or on impermeable terraces. 

Alhi vial, rich, deep soils, theoretically so suitable, are, for several months 
of the year (those when growth is at its maximum and when the ramie sho aid 
produce), soaked like a sponge. A plantation can only be started if water 
can be removed or given, by drainage and irrigation, at the required time. 
It is, therefore, if one wishes to growit on a large scale-, a crop for an engineer 
and a clever, resourceful engineer. Besides, all these soils are threatened 
by the great floods, which are fatal to ramie. 

So much for the large-scale cultivation of ramie and it is worth while 
to add that ramie can be grown almost everywhere, round the house in 
tiny plots of soil, raised near the houses, cultivated like gardens, with soil 
brought to the spot, as it is grown on high land by the mountain dwellers 
who might produce much more were they guided and encouraged by bet¬ 
ter prices. 

The vStudievS and practical tests made by the author have resulted in 
these observations, which state the problem much more clearly than before. 
The result is not very encouraging and only enables the author to indicate 
the difficulties to be overcome, the illusions to be avoided and a programme 
of researches to be carried out. 

Ramie has been discussed too much in scientific literature and business 
circles for the Indo-Chinese administration not to have attempted to as¬ 
certain whether, as ''has been asserted with confidence, Tonkin is suited 
to the crop. 

^359 - Agave Cultivation in Tropical and Intertropical Countries Especially Mada¬ 
gascar.— A., in Revua Agricole ef Vetirimite de Madagascar et Depen~ 

dances. Year III, Ko. 19, pp. ;ji<)- 226. TaDauarive, 1918. 

Of late yeats agave cultivation has continuous^" extended in nearly 
all tropical and intertropical countries. In order to encourage the growth 
of this cfop in Madagascar the author publishes the following general infor¬ 
mation as to this textile plant and its production. 

The agave is indigenous to Mexico, South America and the southern 
part of North America. The first plants were imported into Europe and 
India about the middle of the sixteenth century but Europeans only began 
to take an interest in this crop towards the end of the nineteenth century. 
The following species are known: — 

A^ave americana, the maguey of Mexico, growing wild in temperate 
zon^s,'with a very fine, white fibre ; its sap is used in treating skin diseases. 
A. decipi&n^, or false sisal, of no cultural interest. A. fn&xicun&>f imported 
into Madagascar, where its growth is not advisableon account of the strong, 
lateral spines. A . vimpata, one of the few varieties suitable, for damp soils, 
mostly grown id India* A. L&spi%uss&i or ** Zapttpe ** (VincenI^), one of the 
best varieties for yidd and hardiness- A, figida vat. elon^ata, indigeneotis 
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to Mexico,prefers a warm,dry climate and very dry,stony, calcareous soils; 
rarely ^rows above an altitude of looo ft. One sisal plant yields i6 to 40 
leaves ayear;the fibre content varies from 3.5 to 4.2 %, according to the soil; 
besides extracting the fibre, attempts have been made to extract alcohol 
from the pulp (residue of the decorticated leaves). 

Although very hardy, agaves have certain requirements: light volcanic 
soils, dry and rich in lime suit them best; too damp or clayey soils should 
be avoided. Shade and torrential rains are very harmful. In short, they 
require a tropical climate, well drained soils and a distinctly dry 
season. 

As regards the nursery and the preparation of the soil the author gives 
the following advice: — 

If the soil is not rich enough, some manure mixed with wood ashes 
should be turned under. The earth should be banked up well round each 
plant andthe soil must be kept free trom weeds ;when, after 12 or iGmonths, 
the plants are to 16 in. high, they can be transplanted. The methods of 
preparing the soil and planting obviously vary according to the district; 
the soil should be well cleaned and tilled, and if too poor in lime, it should 
be limed. The distance between the plants varies according to the districts 
and is controlled by the desire to plant as many plants as possible per hec¬ 
tare ; the author advises 78 X 98 in. or 78 X 118 in. which gives 1650 or 
2000 plants per hectare; After transplanting, before or towards the end or 
the rainy season tbe attention required consists in replacing dead plants, 
cleaning or weeding, removing the suckers that live at the expense of the 
parent plant (these suckers, dried in the sun serve, with the bulbils, for re¬ 
production). 

The harvest takes place 3 years after transplanting. Mature leaves 
can be recognised by their j’-ellowish-green colour and the silver-grey colour 
of the terminal spine ; at the first cut each plant can give 25 to 35 leaves. 

The author next gives details regarding transport to the works and 
theworksitselfthat mayberequirednear a plantation. He gives a scheme 
for a plantation, with running expenses for Madagascar, and arrives at a to¬ 
tal of 200 000 francs (including the works and not counting administrative 
expenses) for a 200 hectare plantation in Madagascar. Under these condi¬ 
tions the cost price per hectare ready to be exploited comes up to about 
1000 francs. If the yield is calculated, it will be seen that the products of 
the first two years will pay all the cost of plantation. In countries where 
labour is still relatively cheap and the value of land moderate (as in Mada¬ 
gascar) a profit of 500 to 600 francs per hectare per year may be counted on. 

In conclusion the author remarks that the agave is one of the few 
plants that sufier little from insects and fungi; even locusts rarely 
attack it. 


Broduetion of Plant Essences in the Dutch East Indies^ — HmideUhmchun, 
mmm :, 'Veiwr XII, Xo. 599, PP- 340-34^ 4- 2 Tablets. The Ha^e, 191 S. 

Trn iiiiT ^ resumption on a large scale, alter the war, of the manufacture of 
scented soap and perfumes, will make the production of plant essences very 
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important. The plants that produce these essential oils in the Dutch East 
Indies are wild or cultivated. 

Among the wild species may be mentioned the '' cajuput ” (i) from 
which is obtained cajaput oil by distilling the leaves. Adtdteration with 
paraffin, benzine, etc., is all the more common as it is not easily detected ; 
adulteration may, however, be detected by violently shaking a bottle half- 
filled with the oil; the air bubbles produced vanish at once in the pure 
liquid, remaining, however, for some time in the adulterated product. The 
green colour of the oil is due to the presence of copper and chlorophyll 
compounds; this is why a small piece of copper is often added to the product, 
Cajaput oil is much used in therapeutics. It is mostly exported to Singa¬ 
pore, the chief market of the product for British India. It is also sent to 
the United States where it is used in making a number of proprietary phar¬ 
maceutical products. Good quantities are also bought by Siam, Hong- 
Kong and Timor Island; in Europe, the chief buyers are Great Britain, 
Holland and Germany. In 1913, 1914 and 1915 the total exports were 
124 228, 65 469 and 79 863 kg. At present there is a tendency for euca¬ 
lyptus oil to replace thi s pro duct. , 

The species cultivated occupy an area of about 3 000 hectares, 2 700 of 
which are in Java alone. They are often found with other crops on large 
estates. The chief essential oils furnished by these species are given 
below: — 

CUfondla oil is obtained by distilling ** serchwangi-grass (i) a grass 
mostly cultivated by the natives ; i 000 kg. of the grass yield about 7 kg. 
of the oil, which is mostly used in soap and perfume making {synthetic 
essence of ro.ses). The chief producing countries are Ceylon and Java; 
Java produces by far the smaller quantity, but the product is of better qua¬ 
lity and fetches twice^ the price of the other. The exportation of Javanese 
citronella oil to all countries was : — l 9 Uy 75 230 ; \ 9 U, 136 654 kg.; 

1915 . 233326 kg.; im, 4^8743 kg.; 1917 , 5^5 7^3 kg* The largest impor¬ 
ters are the United Kingdom, the United States and Japan. 

Lemon-grass oil. — Produced from the grass of the same name (i), 
the yield being 0.2 %. At present importers prefer the oil from Cochin- 
China and Reunion. 

Cananga oil, -- Obtained by distilling the fresh flowers of the ca’n- 
anga (i), a tree that usually flowers twice a year, giving 60 kg. oi flowers ; 
to obtain i kg. of oil requires at least 350 kg. of flowers. This product is 
' only exported in small quantities and it is not specially’' mentioned in official 
statistics; it has to compete with ylang-ylang oil from the Philippines, 
’v^Mch costs 10 times as mtich (2). 


41) The cajuput is MdaJmca Uucodendron Serchwaugigrass **, giving citronella oil, 
isAndfopo^t>n Nardm. I^emon grass is A. Nardus var. flexuosuslSsL^ki. Cananga odo- 
mta (see Kote «). The two Magnolias giving ahampaca oil sxtMich&liaChampma X* andM. 
hngifolia. iSTitivertc^X cuscus grass is Andropogon muriactus X,ets. {Ed}. 

(«)' Ylajjg-ytoi^ 'c^ eohsists of the first fractions obtained in distilling the flowers of C«- 
mnga ’odortm ; is the whole product from .distilling these flowers. {Ed.) \ ? 
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Champaca oil is obtained bj distilling the flowers of two Magnolia- 
ceae (i) common in India and which flower throughout the year ; the oil- 
yield of the flow'ers is about 0.2 %. 

Vetivey oil is obtained from the roots oi the vetiyer or cuscus grass (i); 
the roots contain from 0.4 to 0.9% of essential oil; no oj 05 cial statistics as 
to its exportation are available. 

Patchouly oil is obtained by distilling the stems and leaves of Pogoste- 
mn Patchouly Pell. The leaves can be gathered repeatedly, at inter 
of 6 months. The east coast of Sumatra furnishes most 01 the supply; 
so far it is not specially mentioned in the ofiicial statistics. 

Geranium oil is obtained by distilling the leaves of Pelargonium spp., 
the essential oil of which much resembles that of the rose. It is widely cul¬ 
tivated, especially in rubber plantations. During some researches it 
was found that 71 plants gave 76.5 hg. of leaves, which produces 53 cc. 
of essential oil containing as much as 58.8 % of geraniol. 

1361 - The Cultivation of Pyrethrum in Switzerland. — Pass, h , in the Schwemnsche 

Apothcker-Zcitim::, Vol. XVI, p. 439, 1918, reproduced by HArlay in the Journal d& 

Pharmacic et dc Chmie, Series 7, Vol. XVIII, No. 7, pp. 21^-215 Paris, 1918. 

The pyrethrum from whose flowers the insect powder is obtained is 
the Pyrethrum cinerariaefolium of Montenegro, Dalmatia, Herzegovina 
and Istria, which grows up to an altitude of 3250ft., and P. roseum and P. 
ca/rneumoith.tCmo.oms and Northern Persia, which grow up to 6500 ft. 
Since 1912 the author has grown P. cinerariaefolium in Switzerland and 
it has quickly spread. At the end of 1917,97 plantations were established, 
with a total of 24800 plants. The dried flowers are now worth lid. per lb. 
and the seeds 36s. Sd, • 

Sowing is done in April to May or in July to August with freshly-gath¬ 
ered seeds, in lines 8 in. apart; a mulch of leaves or fresh manure should 
be given, followed by watering and tilling. After 2 or 3 weeks the plants 
are already vigorous and they must be transplanted into warm, gravelly 
soil at a distance of 20 X 24 in. 

The plantation begins to yield well after the second year. Flowering 
takes place in May. The flowers are all gathered in June, when most of 
them begin to open, and th^y are spread out in a shed in the shade to dry. 
The yield of dried ft)wers in 28 to 29 % of the fresh flowers. Flowers to 
be used for seed-production for extending the plantations are left on the 
plant until they have completely expanded (about July 15). 

Experiments have shown that Swiss pyrethrum powder is quite com¬ 
parable, as regards quality, to that from Ddmatia and Montenegro. 

1362 - The Production and Price of Orchil. — in-en utvoer, Year iii, No. 40, p. 897. 

Amslerdau, 1918. 

OtcMl, a dye extracted from various lichens (2), is using for imparting 
olive-green and brown shades to feathers, etc., especially ostrich feathers. 

(1^ See note on previous page. 

(2) These lichens belong to the genus Poccdla {R. tmetoria D. C.; R. phycopsis Ach; R. 
futaf&rmisll C.), There are a number of substitutes for orchil, especially synthetic nzo-com- 
pounds, {Bd.) 
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It is extracted chiefly in the United Kingdom, the lichens being imported 
from the Cape Verde islands. Of late years the United Kingdom has ex¬ 
ported the following amounts to the United States. — 1914 , 229068 lb.; 
1915 , 372803 lb. : 1916 , 512 607 lb.; 1917 , 209 383 lb. The increased ex¬ 
portation of orchil up to 1916 is due to the decrease in that of the German 
dyes ; the increased in price to 6 % d. per lb. in 1917 against 3.yd. in 1914 
is equally significative. 
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1363 - The Production of Divi-divi in The Dominican,Republie. — Me lean, a., in 

Commofce MepoHSt No. 120, p. 708, WaslungtoncD. C., 1918. 

Divi-divi is the commercial name for the SLstxingent-podsoiCaesalpima 
coriarid Wild, a leguminous shrub indigenous to the Dominican Republic. 
The plant is between 20 and 30 ft. high and bears white flowers ; the fruit 
is a bean, about 2 in length, i in. in width, and about % inch in thickness ; 
it contains about 30 % of a tannic acid used in the manufacture of leather. 
The bean ripens and falls to the ground from November to April ; if it rains 
while the beans are on the ground they are ruined and large quantities are 
lost in this manner, as November and December are rainy months in this 
Republic. 

Whole families of the poorer people devote their entire time to gather¬ 
ing divi-divi beans and bringing them to market. It is difficult to state 
the average yield per shrub ; some produce as many as 70 lb. or more, and 
others of the same age yield only half that quantity. Almost all of the 
divi-divi shrubs in the Puerto Plata consular district are to be found in the 
arid lands on the Province of Monte Cristi. They are not cultivated, but 
grow wild over vast sections of the Province. The town of Monte Cristi, 
on the north coast near the Haitian border, is the centre of the indiistiy and 
is the port from which most of it is exported. Divi-divi is usually paqked 
for export in jute sacks weighing from no to 125 lb. gross. It was for¬ 
merly shipped to some extent in bulk in sailing vessels, but this mode of 
shipment has been discontinued, as it was not found practicable. The value 
of this product is determined by its quality and •appearance ; large, 
plump and- ruddy beans are in good demand^ while small black and 
broken beans are unsalable, * 

The annual exports of divi-divi from Monte Cristi foimerly exceeded 
2 000 000 lb. but of late years they have fallen below these figures. This* 
decline in the output is attributed to a specie's of orchid, which lives on the 
shrubs. This parasite reduces the production and often kills the plant. 
Nothing has been done to eliminate this pest, although it has spread at 
an alarming rate, so that there is hardly a shrub which is not infested 
with it. . 

^Prior to the war divi-divi was exported to Hamburg almost exclusively. 
The past few years, however, it has found a ready market in New York. 
The prices were formerly fixed in Hamburg at from 9 to 12 marks per 50 
kilos {froiu$ 0.0195 to $0,026 per lb.), but now it brings from $50 to I 55 ^ 
ton of 2 000 lb* f.b. b. New York. . , 
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1364 - Comparative Results of the Growth of Hevea, Castllloa and Funiumia 
Rilbber Trees at Tobago.— Verteuil, J. de (Supenntcncleut ot Field Expeiimtntb), 
in the Bii^Vctin of the Dcpaitment ot As^ncnltmc, Trinidad ami Tobago, Vol. XVII, Pt. 
pp. 50-ai -r 1 Table. Trinidad, vjib. 

In 1907 five experiment plots were planted with alternate rows of 
Hma, Castilloa and FimUmia. When the trees were four years old (in 1911) 
the difierent plots were subjected to the following treatments : — 1) ma¬ 
nure ; 2) ammonium sulphate and potassium sulphate fertiliser; 3) in¬ 
digo as cover crop; 4) mulched with grass; 5) contiol. 

As a result of the shade from the rubber trees it was impossible to grow 
the cover crop in 1914, and in 1915, manuring and mulching w^ere no longer 
carried out regularly. The circumference of the trees was measured in 
1911, before the plots were treated, and then regularly each year till De¬ 
cember 1916. The results obtained for each species respectively in each 
plot are given in a table and lead to the following conclusions: — 

The Castilloa grew most rapidly and the Funtumia most slowly. After 
manuring the annual growth of Hevea was superior to that of Castilloa and 
best in the plot with a cover crop. The Castilloa did best in the plot 
fertilised with ammonium sulphate and potassium sulphate, and the Fun- 
tumia in the control plot. 

In short, Funtumia derived no benefit from the treatment of the plots, 
Castilloa no apparent benefit and Hevea a slight benefit. It should be 
noted that the soil of the various plots, of excellent quality, was far from 
exhausted by crops at the time the experiments were undertaken. 

1365 - Effect of Grazing upon Western Yellow-Pine Repioduetion in the National 
Forests of Arizona and New Mexico, U. S, A.- hill, r r fOrazine:Examiner), in v S. 
Dept of Agriculturej Bulhiin No. 580, Conhibution from FL Forest SemcL\ Proftssiumil 
Paper, pp. 3; -f 3 Figs. 3 Plates. Wasliingtou, D. C , Kii;. 

, The present bulletin gives the results of a study undertaken to deter¬ 
mine the character and extent of the damage to young growth of western 
yellow pine in the southwestern United States due to the grazing of live 
stock, and to find out the best means of keeping such damage at a mini¬ 
mum while permitUng proper utilisation of the range. 

Of 8 945 trees of a size subject to grazing, observed over a 3-ycar pe¬ 
riod, 1493 or 16.7 %, were severely damaged each year and I 442, or 16. i % 
were moderately damaged. The most injured are the seedlings, 21 % of 
which are seriously damaged. The damage gradually decreases with an 
increase in the size of the trees. Trees above 4.5 feet in height are free from 
severe injuries from browsing, but those between 3 and 6 feet in height are 
likely to be rubbed severely. 

The greatest amount of damage occurs during the latter half of June 
and the first part of July, or when the effects of the spring dry period are 
most pronounced. The least damage occurs during the first few weeks 
of the growing period, or before June 15. A very considerable amount of 
dandhge is done during the main growing season and during the autumn 
d1^!fing period. 

tinder normal conditions of grazing, cattle anS horses, and inci- 
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dentally burros, do an inconsiderable amount of damage to reproduction 
Sheep under the same conditions may be responsible for severe injury to 
II % of the total stand. On overgrazed areas all classes of stock are apt, 
however, to damage small trees severely. Cattle and horses may damage 
about 10 % of all reproduction. When sheep are grazed along with them, 
however, at least 35 % of the total stand may be severely damaged. Ordi¬ 
narily sheep cause about seven and a half times as much damage as cattle. 

The density of forage does not affect the amount of damage that may¬ 
be caused on a given area. The suitability of the forage to the class of stock 
using arange has also an importantinfluenceupontheamountof damage to 
timber reproduction. Because of the suitability of the pure buncbgrass type 
to sheep grazing, the reproduction over approximately %of thebunchgrass 
type on one National Forest is being seriously injured. The amount of 
palatable feed available during the grazing season, and especially during 
June and July, has also an important bearing upon the amount of damage 
that grazing will cause to reproduction. During a favourable year the 
damage may be iS % less than during a subnormal year. 

The manner in which stock is handled has much to do with the severity 
of grazing damage. Cattle are likely to injure 22 % of the trees between 3 
and 6 feet in height that grow oh areas where they are accustomed to con¬ 
gregate. Sheep severely injure reproduction along dri'vew^ays and on bed 
grounds- 

Grazing is believed to have a largely neutral effect upon the germina¬ 
tion and early establishment of reproduction, but to have an important 
effect in reducing the destruction of reproduction by fire. The effect of 
grazing upon the height growth of reproduction is marked. Severely in¬ 
jured trees grow only from Y^qjs fast as uninjured trees. Grazing in¬ 
juries are not responsible for the common deformities of mature trees. 

It appears that the permanent effects of grazing injuries upon the 
development of damaged trees are not serious, provided they have a chance 
to recuperate. If grazing is unrestricted, about 15 % of the total stand is 
likely to be killed during the period required for reproduction to become esta¬ 
blished. Reproduction that has been impoverished greatly by grazing 
is more likely to be attacked by fungi and insects than uninjured and -^dgor- 
ous repto diiction. However, the ordi nary grazing injuries are not believed 
to increase seriously the danger of such attacks. 


1366 - National Parks in Spain.— BoUtin de la RealSodedad Geogrdfica, Revisia de Geo- 
grafia colonial y mercantile Vol. KY, Nos. S-io, pp. 37 ^- 37 /. Madrid, August- 
Oclober, 1918. , 

By the royal decree dated August i6,1918, was founded in Spain, be¬ 
sides the National Parh of “ la Montana de Covadonga ” or “ Pena Santa '* 
in the* Asturian-leonais Picos de Europa (i), the National Park of " Valle 
de Ordesa ’’ or rfo Ara ”, in the Arr^onese Pyrenees. 


(i) See also R., Juxfe 1917, No. 556. {Bd.) 
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1367 - On Ocular and Locomotor Troubles Jn Equine Tjypanosomiasis, in Morocco.— 

Vel 0, H. (Research I^aboratory of the “ Service cle I’Elevage’'), in the Bullelin de la 

SooiHi de Pathologie Exotique, Vol. XI, No. 7, pp. 566-568. Paris, 1918. 

The author consider ocular and locomotor troubles and their respective 
importance in equine trypanosomiasis, in Morocco (i). 

Oouhf troubles (yellowish conjunctiva, sometimes congestion of the con¬ 
junct va, oedematous eyelids, often true conjunctivitis as well) are fairly 
constant, but they are not important aslocomotor troubles. ISleveitheless, 
ocular troubles can become much more serious in grave cases of rapid course: 
the eyelids are swollen, the eyes completely closed, there are tears of blood, 
and even keratitis is sometimes observed. The author quotes one of 
these serious cases which he had examined closely. 

Locomotor troubles are, together with stupefaction, among the most con- 
sfant symptoms, although they vary according to the animal and the intens¬ 
ity of the attack. They may be shown by slight difficulty in walking, un¬ 
steady trotting, as well as by’’ being more evident, even showing paraplegia 
and an incomplete coordination of movement which may lead to loss of 
balance. Very evident locomotor troubles are, in addition, accompanied 
by incontinence of urine. 

136S - On the Mortality from Trypanosomiasis of Dromedaries. — Sbrgent, edmoni> 

and Etienke, Foley, H. and I<heritier, A. {Institut Pasteur cVAlgerie), in the 

Bulletin de la SociiU de Pathologie Exotique, Vol. XI, No. 7, pp. 568-570. Paris, 1918* 

The observations described by the authors are J:hose on the first cases 
of trypanosomiasis of the dromedary debabwhich could be controlled 
by laboratory methods during the whole of their duration^ In 2 cases of 
natural infection the animals died after 4 months ; in one case of infection 
by inoculation the animal seemed to have recovered in 18 months. The 
authors have also considered the part played by over-driving and by inter¬ 
current diseases in the death of infected dromedaries and they have found 
that trypanosomiasis of the dromedary decreases its resistance to fatigue 
and privations (action of cold, lasting, heavy rain, etc.) and renders it much 
more sensible to other infections, which is a character very similar to 
malaria. 

The authors state that amongst Algerian livestock, 10 % oi the animals 
are usually infected with trypanosomiasis. 

1369 » Endoglobular Parasites of the Horse in Morocco. — Vto, n., in the BuiieHn de 

la SociHi de Pathologie Exoiique^ Vol. XI, No. i, pp. 26-27.’Paris, January 9, 1918. 

Work carried out in the research laboratory of the “ Service de Tfile- 
vage/' in Morocco. 

In Morocco there are two equine piroplasmoses:— 

' ^ * r)"true pirojiasmosiSj due to Piroplasma cabnUi with haemoglobin- 

^a,|>aresis, and sometiinfis paraplegia ;-a) equine niittalliosis due to Nut- 

{i) See ato E., Jnae 1917, No. 562. {Ed.) 
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iatUid 6^ui, of which the author has seen but one case, which ended fatally. 
In this case there was very strong jaundice and haemoglobinuria ; three- 
fourths of the erythrocytes were parasitised at the moment of death and 
more than half of them contained two or more parasites. 

1370 - The Etiological Cpse and Treatment of Granular Dermatitis of the Horse- 

— Van Sagicghem, in the Bulletin de la Societe de Pathologic ExoUqne, Vol. XI, No. 7, 

PP‘ 575 - 57 ^’ Paris, 

Some recent experiments of the author confiimhisownprevious obser¬ 
vation that flies transmit the larvae of Habronema, the etiological cause of 
stammer sores The author has further observed that the parasite 
found in the nodules of'' summer sores is a wandering larva of Hahromma 
muscac, Larvae of Mmca domestica, bred in the laboratory were placed in 
fresh manure from a horse known to be parasitised by Habronema muscae. 
The flies bred out from these larvae were found to be infested by Habro¬ 
nema larvae at the rate of 70 % ; the S.y can only be infected during its 
larval stage. Observations on the Habronema larvae isolated from the flies 
enable the author tc state that when placed on the dry skin or on the hair 
the larvae could neither move about nor pierce the skin, and so died quickly, 
and that they could only fix themselves at breaks in the continuity of the 
skin or on lubricated mucosa. Direct infestation by manure is thus very 
uncertain. The treatment may be prophylactic and curative. 

Prophyi.acTIC — This consists in fighting against Habro¬ 

nema, which lives in enormous numbers in the stomachof the horse. To de¬ 
stroy the adult form, administer arsenic at the rate of i to 2 gm. per day; to 
destroy the larval form, abolish the permanent litter and bury the fresh 
manure each day in the fermenting manure heap ; the Habronema larvae, 
like those of fllies, are killed by the heat developed in the manure ; this is 
the biothermic method proposed by Roxjbaxjb {Comptes Rendus Acad, 
des Sciences, 1915, p. 325). It is obvious that combating the flies helps in 
fighting against the spread of summer sores, which must be specially pro¬ 
tected in the hot weathei by dusting the sores with som^ drying powder, 

CuRAl?ivK TREATMENl'. — The author has obtained the best results by 
disinfecting the sore, then applying a power composed of 100 parts of gyp¬ 
sum, 20 of alum, 10 of naphthaline, and 10 of quinine. The sores soon heal 
up if the plaster is kept renewed as long as there is any break in the skin. 

In an additional noteM, RouBAunsays that the biothermic method sug¬ 
gested by him ought to be more widely used in veterinary hygiene, for the 
heat produced by fermenting horse manure can also be used for destroying 
the eggs and larvae of other parasites of the horse — oxyurus, ascarids, 
strengylids, etc. — present in the manure. 

1371 -- The First Tests of Vaeeination against Epizootic Lymphangitis. — BoQum, 

A., NEORB,I<.,and Koio, O., in the Bulletin de la Socidte de Pathologic ExoHque, Vol. XT, 

Nb. 7, pp. 551-553- 

By means of cultures of Rivolta’s parasite, obtained recently^ the 
^ authors have been able to carry out tests of "preventive vaccination against 
epizootic lymphangitis (i), which previously was impossible as the crypto- 

(1) See R., Sept. 1918, No. 1Q02, {Pd,)' ,, , , 
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COCCUS had not been cultivated in series. The method is based on the fact, 
discovered by the authors, that the serum of animals affected for more than 
15 days, or cured, is rich in antibodies and that the natural or experimental 
disease confers immunity. The colonies of cryptococci, two months old, 
are ground in a dry state, emulsified in physiological salt solution, then 
placed in capsules which are heated at 62-64® C. for one hour. Four hypo¬ 
dermic injections of 5 cc. are given in the neck at intervals of 8 days. 

The authors describe, as an example, an experiment made on 4 healthy 
horses treated by this method. The injections caused a slight oedema at 
the point of injection, followed, after its disappearance, by a slight harden¬ 
ing, but causing no open abscess. Eight days after the last injection, 2 
horses were given, as a test, a hypodermic injection of 4 cc. of living cultures 
of cryptococci emusified in physiological salt solution. The results were 
as follows : —the two vaccinated horses not inoculated with living cultures 
showed no symptom whatever of lymphangitis after 3 months; nor did 
the other 2 horses. The authors conclude that the vaccinated horses seem 
to have been immunised by the injection of heated cultures against the 
inoculation of living cultures df RivoiiT 4 'S cryptococcus. They further add 
that the 4 horses vaccinated lived in the closest contact with gravely infected 
animals, and that these results show the possibility of vaccinating horses 
against epizootic lymphangitis by inoculation of sterilised cultures. 

1372 - Distomatosis and Glycosuria in Cattle, in Brazil. — parrbvi^ horta, p., in 

A Lavoura, Year XXII, Nos. sand 4, pp. 157-15S. Rio deJaneiro, 1918. 

In the course of his work on rabies the author found, some years ago, 
while doing post mortem examinations on cattle, the presence of a helmin- 
thid often completely blocking the bile ducts and which was a large disto- 
mum now known as Eurithrema pancreaiicim. Since then, when carrying 
out post mortems the author has always looked for this distomum and he 
states that there are few occasions when he has not found the parasite. 
Recently he also observed it in large numbers in the pancreas of a calf, thus 
showing that it can abundantly infest a young animal. 

Seeing that these parasites are found in large quantities in the liver of 
animals suffering from glycosuria, the author suggests a relation of cause and 
effect between the two facts and throws doubt on the value of glycosuria 
as a diagnostic index of rabies, an index usually considered as quite sure. 

1373 -* Ihe Presence of the Virus of Babies in the Spleen.— remlinger, ’ 

de VTnszitut Pasiew, VoL XXXII, No. 8, pp. 406-412 4* 4 Tables. Paris, 1918. 

In a series of inoculations of the spleen of a guinea-pig that had died 
tom rabies into other guinea-pigs, the author found that the virus of ra¬ 
bies occurs much more often in the spleen than is generally admitted. 
The presence of the virus in that organ is completely independant from 
any port-mortem generalisation (i), as putrefaction is rather a hindrance 
to. the diffusion of the virus of rabies in the spleen. 


(x) R. Oct., 1918, No. 1127. (Ed.) 
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1374 The Control of the Blow-Fly and the Sheep Maggot Fly in Queensland (i). — 

Queewlami A%ncMU%ml Journal Vol. IX, No. 4, pp. 136-137." Brisbane, April, 1918. 

I. ~ Beow-Pey trap. — Mr. H. A. Adams, of Yalleroi, Queensland, 
has made a cheap trap for blow flies (Calliphora sp.) with a petrol tin. The 
tin is cut near the square upper end, on three of the vertical sides, then the 
upper part thus cut is bent over on the vertical side left intact; in this way 
an upper and a lower compartment are formed. In the lower half decom¬ 
posed sheeps' entrails are put as a bait and in the upper half a sweetened 
arsenical solution. Two strips of flannel, about 2 in wide are arranged so 
that they reach the bottom of the liquid and rest on the bait which is thus 
kept well poisoned. The bait must be well decomposed before using or 
the arsenic will prevent it from decomposing. 

II. — CONTROE OF THE SheeP Maggot Fey (Lucilia sericata), — The 
atithor (ly- G. Jones) thinks that the dags where the fly usually lays her 
eggs, should be left on the sheep, instead of cutting them as is often done ; 
the dags should be poisoned by submerging them in a very strong arsenical 
solution. The solution is prepared by heating %lb. of washing soda in 
4 gallons of rain water nearly to boiling point and then adding 1 lb. of com¬ 
mercial arsenic ; it is then brought quickly to the boil, continuing for 
15 minutes. As soon as the mixture is lifted ofl the fire, 4 pints of cold water 
are added and stirred well in, as after arsenic has been boiled in water it 
goes more completely into solution when suddenly put off the boil. The 
author is of the opinion that there is no advantage in using poisoned ofial 
baits. It has even a contrary effect for, after a short time the fly leaves 
its natural medium—carcasses—and attacks the sheep. On the other hand 
the poisoned dags repel the flies, to the advantage of the sheep. In addition 
the sheep should have an arsenical sheep lick (4 parts of salt + i part of a 
mixture of ^/^of iron ore and % of mispickel). All the arsenic would not 
be absorbed by the organism, and apart would'passout with the droppings, 
which would then be in such a condition as to retard greatly the develop¬ 
ment of the maggots. If the fly lays eggs on any part of the sheep's body 
other than the tail, it is because the yolk is diseased (damp, sticky and often 
badly vsmelling) > the sheep being in bad health. In this case iron is a very 
appropriate medicine for sheep (2). 

1375 - On a New Disease of the Dog in Senegal. HECKEyrROTH,F., m the Annaics 

Vlnstitiit Pastmr, Vol. XXXII, No. 8, pp. S 99 ’ 4 o 5 - Fans, August, loiS. 

The author records the appearance in Senegal of 9 special, and possibly 
new, disease of the dog. It is chiefly shown by nervous disorder ending 

(1) See R., 1914, No. X017; i?., xgt^, Nos. 401 and to5i ; 3916, No. 1295. 

(2) Reduce to a hne powder and mix i part of ironstone (containing chiefly a mixtiJTe 
of ferrous and ferric osddes) with 4 parts of mispickel; mix the whole with salt at the rate of 
1 to 4*and give the stock free access to it in their troughs. This provides a good remedy 
against intestinal and blood parasites as well as an excellent tonic. The author made this 
discovery by noting that, in certain pastures of New South, Wales the sheep th^selve% seek 
for the tickholcs where the ironstone occurs. Pastures where ironstoaie occurs are among the 
most paying {E. JONfes, a Natural Remedy for Worms Blood Diseases [in Stock, in 
the Qi^0&nsla^nd AgHcuUwstl Joumal, Vol. IX, No. 2, pp. 48-51. Brisbane, February, 1918. 

[ I ai? 4-1*15] 
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in death and, in some points,resembles rabies,of which the author suggests 
it may be an atypical case. 

The symptoms observed and the Results of the laboratory researches, 
directed especially towards the diagnosis of rabies, are described. Negri 
corpuscles in the horns of Ammon were sought for in four dogs but with 
negative results. 

1376 - description of. a Bacterium which Oxidises Arsenites and of Another which 
Reduces Arsenates^ Isolated from a Cattle-Dipping Tank in South Africa.— Green, 
H., in The South African Journal of Science, Vol XIV, No. ii, pp. 4C5-467. The Cape, 
June, 1908. 

A number of arsenic-resistant organisms have been isolated from a cat¬ 
tle-dipping tank. These include : — 

r)’ An oxidising organism, changing arsenites to arsenates, causing de¬ 
terioration of arsenical dips, and which seems to be the only one to which 
rapid oxidation of arsenites is to be ascribed. It has been provisorily 
named Bacterium arsenoxyians ; its dimensions are variable (length ,i to 
3 pt; breadth 0.3 to 0.6 jx). It is easily differentiated from ether organisms 
by its high tolerance to arsenite, the limit of tolerance being about i %. 
Under suitable conditions the rate of oxidation increases as the concentra¬ 
tion of arsenite decreases. 

2) A reducing organism which under normal conditions rapidly reduces 
arsenates to arsenites. This organism has been named Bacterium arsenre- 
ducens and appears to belong* to the colon-typhoid family, from the other 
membersof which it can easily be differentiated by its high resistance to 
arsenites. It is polymorphic, motile and of very^ variable dimensions 
(length I to 6 (Jt; breadth 0.3 to 0.6 p.). 

Other arsenic-resistant organisms have been isolated from the dipping 
tank. They neither reduce arsenate nor oxidise arsenice. Amongst these 
are members of the putridum group one of which, B. fluorescens non 4 ique- 
faciens, can grow freely in concentrations up to i % Asg Og as arsenite. 

1377 - Elimination of Arsenic after Ingestion by, and Injection into, Live Stock, and 
After Absorption through the Skin by Dipping. - green, h, h., in The South 
African Journal of Science, Vol. XIV, No. n, pp. 473 - 4 ; 3 > The: Cape, June, 1908. 

Numerous experiments have been carried out to show the distribution 
of arsenic in the stomach and intestinal tract at various intervals after 
dosing and on its rate of elimination in the urine and faeces. The distri¬ 
bution of arsenic in the different compartments of the stomach of the sheep 
depends upon the path taken in swallowing. If the animal takes material 
voluntarily, as in the form of a lick, the greater proportion passes into the 
rumen, and thence slowly through the abomasum into the intestine; If 
the animal is forcibly dosed, a considrable part of the arsenic may pass di¬ 
rect to the abomasum, from which it is more rapidly passed on into the in¬ 
testine. 

Rate of absorption and elimination of soluble arsenic is rapid, and the 
path of elimination of either arsenite or arsenate of sc dium is,chiefly by the 
kidneys, ^bout ‘/s dose appearing in the urine, and only ^/g, or less, 
in the feeces. After ingestion 35 % of the dose may be eliminated in the 
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urine within 24 hours, and as much as 60 % within 48 hours; later, the urine 
only contains traces. In the faeces the maximum output usually occurs 
in the third day, and by the seventh or eighth day the solid excreta are 
practically arsenic-free. 

When soluble arsenite is injected straight into the blood stream the 
path of elimination is almost wholly through the urine. Elimination be¬ 
gins almost at once, and several per cent of the injected amount may appear 
within half an hour. 

The data for horses and cattle are more limited. With the horse, 
however, the absorption of soluble arsenic appears to be less complete, and 
a large proportion is eliminated in the faeces. The amount of arsenic 
eliminated by cattle and horses after dipping in arsenical tanks is very small, 
and the currently accepted data are shown to be erroneous. Currently 
accepted data for arsenic retainedintheskinof dipped animals are also shown 
to be too high. 

1378 - Researches on the Utilisation of Inosite by the Animal Organism. — i. anber- 

SON, R. J., Influence of Inosite on the Respiratory Quotient in the Dog, inihtNew York 
Agricultural Experiment Station Techmc&l Bulletin,'^0. 54, pp. 3-9 -f 4 'fables. — II. An¬ 
derson, R. J. and Bosworth, A, W., Influence of Inosite on the Metabolism of Man, 
lUA, pp. I0”i6 + 6 Tables. Geneva, N. Y., 1916. 

I. — Inosite, discovered by Scherer in muscle, has since been found in 
many animal and plant tissues. The author reviews the chief work done 
ou the utilisation of inosite by the animal organism (Ktixz, Mayer, Star- 
kenstein), which shows that a very small quantity of the inosite ingested 
is eliminated'by the kidneys. In order to obtain further data on the sub¬ 
ject, the author observed the influence of the ingestion of inosite on the 
respiratory quotient of the dog. The dog was fed with meat once a day 
together with 2 gm. of inosite per kg, live weight and was then at once 
placed in a respiration chamber. Under these conditions no noteworthy 
changes*were observed in the respiratory quotient, - In addition it was 
found that inosite is neither stored up nor oxidised, the greater part (about 
77 %} being excreted unchanged mostly in the faeces and a small part 
in the urine. . 

IL — Results of observations relating to the influence of inosite on 
the metabolism of man. One of the authors took 10 gm. of inosite 3 times 
a day. It first acted as a purgative but, after a few days, the stools become 
norm^ Here again, no sensible efiect of the ingestion of inosite on the 
metabolism of man was observed, if it is not a greater excretion of creatinin 
which became manifest as soon as the subject ceased to take inosite daily. 
It was also found that, in man, a very small amount (9 %) of the inosite 
ingested is eliminated, in the urine, while the faeces contain none at all. 
The authors have not yet been able to ascertain how the remaining 91 %, 
is utilised in the organism. 

^379 " The Dietary Qualities of Barley.-— Steenbock, h.,kent, h.e. and gross,!E. g. 
(Eaborafory of Agricultural Chemistry, XJniva^sity of Wisconsin), in the Journal of Bio-^ 
logiaal Chemistry, Vhl XXXV, Ko. i, pp. 6 t -74 + so Diagrams. Baltimore, July, 1918," 

The authors studied the dietary qualities of barley with the helpql 
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investigations similar to those used since the work of Hopkins, Osborne 
and Mendee, Funk, and Me Coeeum, which have already been applied to 
various foods (i). Rats were used in the experiments. The food (barley 
in this case) was first ground to a coarse meal, dried for two hours at 70 to 
8o^C. and ground to a fine meal to which were added the usual supplements, 
casein, butter, fat, mineral salts, etc. 

CoNCEUSiONS. — Barley alone cannot satisfy the requirements of a 
growing ainmal, or even allow any noteworthy amount of growth. The ad¬ 
dition of the fat-soluble vitamine (given as butter fat) remedies this defect 
to a certain extent, whereas casein has little efiect. The addition of mineral 
salts gives better results. When all these supplements are added growth 
is normal. Barley contains the water-soluble vitamine in abundance, 
but neither sufiicient fat-soluble vitamine nor sufficient protein {only 13.6 %). 
Both of these, as well as mineral salts, must, therefore, be added to a ration 
consisting exclusively of barley, to allow normal growth. 

1380 - The Cleaning and Crushing of Locust Beans and the Removal of their Kernels, 

— OotriN, R., in, the Journal d'Agriculture praHque, Year EXXXII, No. 20, pp, 388-389. 

Paris, October 3, 1918. 

The author points out that accidents often happen to animals fed on 
locust beans as a result of the formation of plugs in the digestive tract. 
For this reason the French Military Administration, when it introduced lo¬ 
cust beans into the rations of army horses, ordered that the beans must 
first be cleaned, crushed and freed from their kernels, only i % being al¬ 
lowed to be left in> The f00 d thus prepared was called ‘ * caroubi ne ''. Dur¬ 
ing 18 months the author was in charge of the super\7ision and reception 
of this foodstuS which was sent to all the dep6ts *of the 15th District. 
Throughout this period no mishap was reported. 

To test the possibility of introducing locust beans into the diet 
M. Fourcade, Chemist of the Commissariat ^Laboratory, made a chemical 
analysis of them which gave the following results:— moisture ii.79 %; 
ash, 4.90; fat, 1.90; nitrogen, 23.62 ; starch, traces. This absence of starch 
in a seed is notable. There is no doubt that the kernel contains a special 
substance which causes the formation of plugs and may even have a 
paralyzing action on the peristaltic movements of the oesophagus. The 
irregularity of the effects leads to the supposition that this substance oc¬ 
curs in more or less large quantities according to the state of preservation, 
origin and variety of the locust bean. Grafted trees give pods much 
richer in saccharose and without the bitter taste of those from seed,Hug3. 

The author and M. Anbottakd have had no opportunity of observing 
accidents to cattle through eating locust beans. These may be due to di¬ 
gestion by rumination. It is probable that, mastication being less complete 
{owing to the sharp, woody parts), cases of suffocation are rather mor^ fre¬ 
quent than in horses. The cleaning and crushing of locust beans, and even 
t]|ese|nbYal of the kernels, are adyised, the expenses incurred being amply 
ccN^^^^ted for by the security obtained. • 

^ R. Fet>,,Harcn, April,May, Jtme, Jiily, 1918, Nos, I, 62,1S6,3,1:6,3771 547 > 
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1381 - Value of Bulbs as a Cattle Food; Investigations in the Netherlands,— Ezen- 

DAM, JT. A., in Vef$.la>%m van den Landbouwhundige Onderzoekingen der Rykslandbouw- 

proefstationsj No. XXII, pp. 176-185 -f 5 Tables -{- 13 Figs. The Hague, 1918. 

Among the many vegetable products which have been used recently as 
cattle food there are many which, although their utilisation for such pur¬ 
pose is not new, have rarely been specially examim d from the point of view 
of their food value. This is the case of bulbs, grown over 12 355 acres in 
the Netherlands in 1913. Under present conditions it was, therefore, na¬ 
tural to attempt to use these bulbs as cattle food, and to study their food 
value. The Royal Agricultural Station for the Control of Cattle Eood at 
Wageningen made experiments on this subject. The following analytical 
results were obtained for bulbs of narcissi, tulips, hyacinths, gladioli and 
crocuses respectively : — Albumen 2.5, 3.8, 2.4, 3.0, 5.2 % ; fat, 0.3, 0.2, 
o.i, 0.2, 0,3 %; starch 29.6, 34.2 24.325.4,42.2%; crude fibre, 1.8,1.6, i.o, 
1-4; 2.5%; moisture, 64.5,59.2,71.2,68.7,48.9 %; ash, 1.3, i.o, i.o, 1.3,1.1%. 
These figures show the bulbs to be comparable to potatoes, the average dry 
matter content of which is, however, only 25 %, whereas that of the bulbs 
is much ^ligher, almost double in the case of the crocus. Supposing the di¬ 
gestibility of the starch of these bulbs to be 90 % as in the potato, the starch 
value bn a dry matter basis would be :— narcissus, bulbs 27.0, tulip bulbs 
31.0^,; hyacinth bulbs 21.9, gladiolus bulbs 23.8, crocus bulbs 38.8. Reee- 

placed the starch value of the potato at 19, so that, according to these 
Mta, the maximum price of the bulbs should be 1.42,1.6,1.15,1.25 and 2.0 
/rimes that of the potato for the narcissus, tulip, hyacinth, gladiolus and 
crocus respectively. ^The food value of these bulbs, therefore, differs widely 
and is dependent especially on their dry matter content. The scientific li¬ 
terature gives little information on their practical use and most of the in¬ 
vestigations on the subject are old. Feohner [Lehrhuck der Toxicologie fUr 
Tiemrztm.'p. 156,1890) says thot Narcissus pseudo-narcissus andiV. poeiicus 
cause poisoning by an alkaloid, narcitine. As such poisoning has been 
observed in cattle, pigs and goats the unsuitability of narcissus bulbs as a 
food may be considered definitely established. There is also doubt as to 
the effects of hyacinth bulbs though when boiled they may be safely fed to 
stock. The same may be said of tulip bulbs which should be boiled several 
times renewing the water each time. Crccus bulbs which, according to 
Robert, contain, saponin, may be fed to young pigs if small quantities are 
given at first and increased gradually; pigs may even be fattened by this 
process. There is little data on gladiolus bulbs, but the author has been 
unable to trace any record of evil effects following their'use. 

In times of shortage the use of these bulbs as a cattle food is worthy of 
attention if the above mentioned precautions are taken. As these precau- 
ti6rm vary with the different kinds of bulb it is necessary to be able to recog¬ 
nise to what variety the bulbs belong or, if the food is composed of a mix¬ 
ture of bulbs, the material used must be known. ^ To facilitate this the au¬ 
thor give^ for each species of bulb short indications on the shape and size 
of the starch grains, the position of the hilum, etc. Micro-photographs 
are also given. 

inu] ' 
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1^82 - Crosses Bstween the American Bison, the European Bison and Domestic Cow 
Made in the Zoological Garden of Askania-Nova (Government of Tauride, South 

Russia) (i), —IVANOV, E. and Philiptschenko Jur. (Zootechnical Station of the Ve¬ 
terinary Service ot Askania-Xova), in the Zettschnft fiir indiiktwe Absiamrmini^i.- und 
Vem'bnn-sl£hn\ Vol 16, Pu 1-2, pp 1-4S + Pigb. I^eipzig, 1016 

’ During the summer of 1913, the authors studied the crosses made by 
M. F. E. FAiyZ-FEiN between the American bison {Bison ammeumis ), Eu¬ 
ropean bisor [Bison lonasus)QXiAth.t domestic cow in his zoological garden 
at Askania-Kova; there were then 25, the most typical of which were 
described, with figures and mesurements. 

Crosses between American bison and European bison. — Ac¬ 
cording to the authors such crosses have not been previously made save 
at Askania-Nova. There were adult hybrids (2 5-year old males and one 
4-year old female, “ Sanka ”), produced from a male European bison and 
a female American bison. In 1911, the female “ Sanka was mounted by 
a European bison, and produced a heifer calf in 1912. Next crossed with 
a American bison X European bison hybrid, she gave, in 1913, a bull calf; 
this represents the cross between American and Eu¬ 

ropean bison. The progeny of the female Sanka are still too young to 
be used in the research. 

The American X European bison hybrids have, as regards their exterior 
a form intermediate between that of their parents. The head, as regards 
the hair and fringe on the throat resembles that of the American- bison ra¬ 
ther than-that of the European one. The hump is smaller than in the Ame¬ 
rican bison and its sweep to the head is less stif and is more similar to the 
European bison. The resemblance of the animals td the European bison 
holds good also for the hind-quarters. The tail is of intermediate develop¬ 
ment. On the contrary the colour is like that of the European bison. As 
regards size and development the hybrids equal or surpass their parents. 
If their characters remain constant in future generations (which is not yet 
certain),the authors think these forms would have to be considered as a new 
species, which they propose to call Bison falzfeini, in honour of the breeder. 

Crosses between American bison and domestic cow. — On cross¬ 
ing a male American bison with a domestic cow, 2 males (now aged 14 and 
13 years) were produced in the first generation as well as 2 females (13 and 
II years). As the 2 males (“ Mischka ” and Seiifon ’') were sterile they 
Were castrated. The females (*‘Staraja” and “ Podpalaja’*), however, 
were fertile and on crossing either with American bisons or domestic bulls, 
calved each time. 

Of the two half-blood males, the authors only studied Mischka a 
typical intermediate form between American bison and domestic cow. The 
head, with .a beard, strongly resembles that of the American bison. The 
tuft of hair at the lower part of the chest is also characteristic. The front 
1 ^ have long hairs fallii^ down to the knees. The horns are, however, 
’Mptlose of the mother (grey breed from the Ukraine steppes). Jhe hump 
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is less pronounced than in the American bison, but is of the same type. The 
back and hindquarters are very like those of the American bison; the tail, 
intermediate between that of the American bison and that of the domestic 
cow, is shorter than in the European bison. The skin is of a dark colour. 

Amongst the half-blood females, one ('* Steraja obtained by the cross 
American bison X grey cow of Ukraine steppes) well shows the type inter¬ 
mediate between the parents, although its characters are less marked than 
in the male progeny. This animal resembles an ordinary cow muck more 
than its brother does an ordinary bull. The head, which is bearded, resem¬ 
bles that of the American bison ; the chest has a tuft of hair. The horns are 
those of the domestic cow. The thorax is shaped generally like that of 
the cow, and the hump is not pronounced. The hindquarters recall those 
of the American bison ; on the contrary the tail is more like that of the cow. 
The colour is dark. 

Another half-blood female, “ Podpalaja is clearly different from the 
preceding one, for it is the daughter of another American bison and a Short¬ 
horn cow. It resembles the cow much more than the first, especially in 
the head. The beard and the tuft of hair onthe chest are not much developed; 
the animal has a hump. The general colour is black, with white splashes 
on the belly and lower chest. HejnsEEER's observation that, in cross¬ 
ing Shorthorns with various wild forms (gayal, yack, etc.) the stripes some¬ 
times seen in Shorthorns appear, has not been confirmed in this case. 

• The half-blood female, Staraja crossed with an American bison gave 
a heifer calf, '' Slepaja which is a ^/4 blood female bison. This animal 
is more like a female American bison than a cow. The head is that of 
the American bison, the neck and beard are strongly developed ; the tower 
part of the chest had a heavy tuft of hair. The horns have, like these 
of the %-blood forms, the characters of the horns of the domestic cow. 
The hump is small and the hind-quarters resemble those of the bison. The 
colour is like that of the American bison but is lighter onthe hindquarters. 

On crossing the half-blood female " Podpalaja with a Shorthorn bull 
afemale Belaja '"jwasobtainedvhth^/^ Shorthorn and 34 ^^^rican bison 
blood. This animal so closely resembles the ordinary cow that its hybrid 
character cannot be determined at first sight. White colour. The only cha¬ 
racters recalling the grandfather (American bison) are the hump and the 
tuft of hair on the lower part of the chest. 

As regards temperament, all the hybrids (including the Shorthorn 
cow) resemble the American bison most. 

Crosses between European bison and doisiestic cow’'. — A half- 
blood male (*' Herkules "),son:of a European bison and a grey Ukraine cow, 
was sterile, and so was castrated, like the half-blood American bispns. 
It rosembled the European bison much less than the half-blood American 
bisons do the American bison. The head is that of the cow but it has a 
beard and there is a tuft of hair on the chest. Erom the length and shape, 
the horns* are of the bovine type. There is a humpy but it is smaller than 
in the European bisoja. 'The general constitution and.colour make it an 
intermediate foriELbetween European bison and Ukraine cow. 
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A half-blood female Galka out of another European bison and 
another grey Ukraine cow, shows similar characters, and resembles rather 
the domestic cow. The head is that of the cow and the hoi ns are those 
of the Ukraine cow. From the father are derived the beard and tuft of 
hair on the chest. The body is sifnilar to that of the cow, but there is a 
well developed hump. The animal is coloured like the mother. 

Another half-blood female (“Dunja’^), out of a European bison and a 
grey Ukraine cow, has similar characters, but on account of the animal's 
youth they are less pronounced. The colour is not grey, but black. 

The half-blood female Galka " crossed with a European bison gave 
a bull calf (*' Otboj ") with ^/4 European bison blood. Allowing for its 
^mall size and other characters showing mediocre development, it is fairly 
distinct from the half-blood forms; it is most like the European bison. 
Both head and chest are very hairy, and the horns are of the cow-type. The 
hump and hind-quarters completely recall the European bison, while 
the colour is more like that of the cow. On the whole, this male resembles 
a European bison most. 

A ^/4 blood female Golubka "), out of the ^-blood female “ Galka " 
and another European bison, has the same characters as the male Otboj ", 
but temperament, horns and colour aremost like thoseof theEuropean bison. 

“ TrIGENOXJS ” HYBRIDS BETWEEN EtJROPEAN BISON, AMERICAN BISON 
AND DOMESTIC COW. — These are the progeny of the half-blood females 
(whose father was an American bison and mother a cow) crossed with a 
European bison. -The males have not yet, been used for reproduction, but 
they should be fertile as the sperm of one male contained normal sperma¬ 
tozoa. The females are certainly fertile. The authors describe some of 
the hybrids. 

The male “ Bjelmordij "differs from the half-blood American bison and 
the half-blood European bison by many characters. The head and strongly 
hairy coat recall the wild American bison, but in most of the characters 
it resembles the European bison. The beard and tuft of hair are as well 
developed as in the European bison, but the front quarters are less hairy 
than in the two species of bison. The horns are like those of the cow; 
the colour is dark, as with the European bison. This is a most original form, 
which most resembles the European bison {not as much, however, as the 
^/^-blood male " Otboj'), but showing a notable maternal influence. | 

Another male, " Petjka ", is very similar to the previous one, but is 
smaller. Thedifferenceisseeninthefore-quarters (nape, neck, chest)^which 
are more like those of the cow. 

In a third male, " Dubass ", the characters are the same as in the pre¬ 
vious one; the hair oi the head and fore quarters most resemble those of the 
male Bjelmordji 

Another male, " Martin ", has characters very different from the 3 
previcius ones. The hair on the body and fore-quarter is less developed, 
the horns srnaller, but the hump is bigger and the tuft of hair is lounger.; f As 
this animal is still young, some of its characters may change in time. 

A female, " Uyssa ", has, like all the females, less hair on the head^ 
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SO that it is more like an ordinary cow. The beard and tuft of hairs on 
the chest are well developed, however, and the horns resemble those of the 
European bison. On the whole, the characters incline more towards those 
of the European bison. 

The author describes a *'trigenous” female (“ Tschubataja'') which 
does not contain % cow’s blood like the previous ones but Vs* The head is, 

-broadly speaking, like that of a female produced by the cross American 
bison X European bison. The horns are just like those of the American 
bison. The lower part of the chest and the upper parts of the fore-quar¬ 
ters are very hairy. The tail is like that of the Euiopean bison but is 
shorter; the part between the root and the tuft has the character peculiar 
to crosses between American bison X domestic cow. On the whole, the female 
Tschubataja ” mostly resembles, not the pure blooded European or Ame¬ 
rican female bison, but the female Sanka ” given by the cross American 
bison X European bison. As '' Sanka ” has ^ American bison blood 
and % European bison blood and “ Tschubataja ” has^ % American bison, 

% European bison and Vs domestic cow, the resemblance of the two 
hybrids is easily explained. 

In conclusion, the authors give measurements of 12 crosses (American 
bison x cow, European bison X cow, “ trigenoushybrids), but give 
the warning that they are not all reliable. 

1383 - Comparative Yield of Cattle Before and After Fattening. — goxjin, a. and cattle 
P., in tlie Comptes Rmdus des Siances de VAcadimie d'Agriculture de 

France^ Year IV, No. 18, pp. 556-557. Paris, 1918. 

Under ordinary^conditions the new-born calf requires less than 30 
months to attain a weight of 500 kg., after utilising 2 600 kg. of food ma¬ 
terial. 

The 300 kg. live weight does not represent more than 185 kg. of food 
stufis, protein and fat, the surplus consisting mainly of water. The 
proportion of fat is then about 8 %, or 40 kg. out of the weight of 500 kg. 

If the animal is fattened, suitable foods being available, the live weight 
should be increased from 500 to 600 kg. in 100 days, with a minimum of 
25 % fat, or a total of 150 kg. 

The no kg. (150-40) of fat thus gained required the following food 
material: — . • 


i( Material forming the fat, 100 kg X ^-27.249.7 kg. 

2) Work expended in forming the fat, of a value equal 

to twice that dl the food. .......... 499.4 kg. 

3) Maintenance of body for roo days; average weight 

of 5 50 kg. corresponding to a surface area of 649 sq- 
decimetres ... 324*5 


Total . . . 103f5.«kg. 


The daily food requirement is equal to 1.05% of the body weight ;Vhich 
agrees with the figures of the Getman school. 

Thus, the umattened bullock provides 185 kg. ofjood material for 
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human consumption, after consuming 2600 kg., while the fat bullock gives 
nearly 250 kg. more, against a consumption of 3 674 kg. of the same foods. 

Fattening increases the yield of the animal by 135 %, whtle the cost of its 
food only increases 40 %. 

1384 - An Experiment in War Time Beef Production, in Great Britain.— woox> , t. b , 

in The Jomnal of the Board of Agricul ure, Vol. XXV, No. 5, pp. 549-560 + i Table, 
Bondon, August, 1918. 

The experiments described were undertaken to determine the mini¬ 
mum amount of cake required for winter beef production. The only pre¬ 
vious direct experiment on the subject is one carried out at the Norfolk 
Agricultural Station in 1908, when 10 steers on a ration of i 34 ^wt- roots, 

10 lb. of chaff and i lb. of cotton cake per head per day, gained i 34 
in live weight per head daily for 20 weeks. During this period they pro¬ 
duced 78 tons of dung of good manurial value. 

The trials were carried out at two stations in Norfolk (Norfolk Agricul¬ 
tural Station, Little Snoring and Field Balling), two stations in Scotland 
(Spencerfield and Craibstone), and three stations in Ireland (Ballyhaise, 
Athenry and Glasnevin). Two and a half year old steer’s were fed on as 
many roots and as much straw as they would eat, supplemented with only 
I 341 t>. per head per day of undecorticated cotton cake. Where possible 
the weights of litter consumed and of dung produced were recorded, and the 
animals slaughtered under such conditions that their carcass weights could 
be determined. Beyond these points the ordinary practice of the district 
in which the experiment was made was adopted, so that, though the method 
of feeding did not agree in every detail, the results show the increase in 
live weight which may be made by 2 34 steers on a cake ration of 

I 34 when the rest of the ration varies according to local practice. 

Five of the results were extraordinarily uniform, showing an increase 
in live weight of from 8 to 10 lb. per head per week. In two cases (Norfolk 
Agricultural Station and Athenry) this rate was greatly exceeded {171b. 
and 15 respectively) possibly, in the first case, because a fair ration 

of good, long hay was given. At Glasnevin the rate of increase was much 
smaller (5 lb.,), possibly an account of the small ration of roots. On the 

whole, the experiments showed that with a liberal allowance of roots and 
either good oat straw or hay,, supplemented by i Y^lh.oi cake per head 
daily, an average increase of about i 34 per head per day may be relied 
on in the case of good quality steiirs cf 2 y^ je^rs or more. It is not yet 
known whether younger animals would give similar results. In 15 to 20 
weeks the animals will yield about 56 % of dressed carcass, which entitles 
them to be placed in the first grade. If kept in covered yards they will 
produce about 7 tons of dung per bead during the feeding period. 

The results leave no doubt that beef maybe satisfactorily produced 
if the animals are given i y2 to 2 cwt. of cake. The yield of meat will pro- 
bal^y be within 10 %of the yield obtainable with a normal ration of cake.. 
The&otch results suggest that beef can be produced from roots*and straw 
with* no cake at all, but the yield of meat will probably be reduced by a 
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fuitlier 5 % (a total of 15 %) below the yield obtained with a normal ration 
of cake. 

The financial statements given show the cost of the stores, which 
amounted to 70% of the cost of the finished animal, to be by far the largest 
itemin the total cost of beef pro duction. If, therefore, stores can be bought 
at a reasonable price, say at 5s. per live cwt. below the selling price of beef, 
economic feeding should result in the production of dung at a reasonable 
price. The food is the next most imrportant item and amounted tc nearly 
24 % of the total cost of production even with the low cake ration used. 
Labour and litter amounted to about 3%each. Though, from an economic 
point of view, it is desirable to economise in food and labour, by far the 
most important point is to economise in buying the stores, which should 
cost at least 5s. per live cwt. less than the price at w^hich the finished 
animals will be sold. 

1385 WoollessSheep as Buteher’s Animals in Cuba.--DE CAsrRo,^., intue 
Revista dc Africuliiim, Comemo y Trabap^ Year I, No. 8, pp. 435-436 + 2 Figs 
Havana, August, 1918. 

The author thinks that sheep rearing in Cuba should be intensified so 
that a more abundant supply of meat may be rapidly obtained and to pro¬ 
fit from the many uncultivated or uncultivable areas still existing in the 
island. But as the wool breeds usually reared suffer either from the heat 
or ticks which hide in the fleece the author suggests the use of Woolless'' 
or '‘Barbadoes^' sheep, originating in Africa, acclimatised at Barbadoes 
(Antilles) and introduced from thence into the United States. This 
breed is quiet, hard;^, strong, and very prolific, sinceitlambs allthrough the 
year, producing from i to 5 lambs. They have no horns and the skin 
is covered with coarse, slightly wavy hairs. They seem exc^ellentiy suited 
to warm climates. At Porto Rico they have given good results; in the 
experimental station of the island they have been crossed with the native 
wool breed, which is selected for meat production, and crosses have been 
obtained, in the majority of which the characters of the native race prevail, 
except for the fleece, which was absent. 

1386 - Substitutes in Swine Feeding, in Canada. — i. rothwell, [g, b., Economical 
Substitutes in Swine Feeding, in r/w Agricultural Gmeite of Canadu, Yol, V,lS!o 5, 
pp. 440-446 + 2 Plates. Ottawa, May, 1918. — II. Truemin, J. M., Wa.'-time Hog 
Rations, ibid., p, 479 + 2 Tables. 

I, For several years numerous experiments in the feeding of pigs have 
been carried out at the Central Experiment Farm, Canada, and the paper 
under review gives a summary of the results obtained which may Suitably 
be adopted under the food-shortage conditions brought about by the war. 

Cottonseed meal, gluten feed, linseed oil meal and distillers' grains may 
posSibly be obtained, though only in limited quantities. They give good 
and economical results when added to a bs^is maize, shorts, barley ration 
in the following proportions : — gluten feed 20 %, linseed oil meal %, 
cottonseed meal 13 %. Good results were also obtained with 20 % of 
distillers' grains. * An increase in the percentage of liiiseed and cottonseed 
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meal added causes protein poisoning, thougli as mucli as 30 % of gluten 
feed may be given. Maize oil cake, when procurable, is an excellent con¬ 
centrate fed with shorts, or bran and skim-milk. Maize bran may be pro¬ 
fitably fed to brood sows or fattening hogs, but not in quantities exceed¬ 
ing 20 %, Consistently good results were obtained with buckwheat screen¬ 
ing which, when fed with skim-milk proved about equal to a standard 
ration of maize shorts and oil-cake. 

It is not possible to vary very greatly the normal rations of young 
pigs. Skim-milk appears to be almost a necessity and cannot really ef¬ 
ficiently be replaced by any other food. Tankage may, however, be regarded 
as a milk substitute. The best results were obtained when pigs were weaned 
without milk by suppl3dng meal dry in a self-feeder, part of which Was 
partitioned off and filled with dry tankage which was consumed as re¬ 
quired. Water was freely' supplied. The chief value of tankage is as a ba¬ 
lance to grain. Middlings for the young pig may be replaced by 70 % shorts, 
20 % maize meal and 10 % oil meal. With this, milk in some form is the 
one best food. 

Feeding cut green crops to pigs is not advantageous on account of the 
labour it involves, and the fact that the feed soon becomes uneatable owing 
to exposure to the sun and soiling by the pigs, so that much waste occurs. 
Great advantage is, however, derived from pasturing. As a single pasture 
crop, alfalfa is unexcelled, though clover is almost its equal. Good results 
have also been obtained with rape as well as with heavy vseedlings (3 to 3 % 
bushels per ac:^) of barley, oats,or-wheat. Of the cereals sown singly bar¬ 
ley is the best pasture crop and,though a mixture of equal parts of barley, 
oats and wheat gives very good results, it is inferior to barley alone. A sum¬ 
mer pasture of alfalfa, clover, or a spiing-sown grain or grain mixture is a 
cheap self-harvested feed for growing pigs. Tate stimmer and autumn pas¬ 
ture should be supplied by rape. An acre will pasture from 10 to 15 hogs 
in the growing season. An experiment showed the cost per 100 lb. gain 
to he reduced from $ 5.30 in paddock feeding to $ 3.54 in pasture feeding. 

Skim-milk is the best single food for the growing hog, but butter¬ 
milk, fed fresh, is its equal. For a hog of 60 lb. or over, 400 lb. of skim-milk 
is equal to 100 lb. of meal. Whey also gives satisfactory results and, if fed 
fresh, 100 lb. will replace 19.2 lb. of meal. Skim-milk should not be over¬ 
fed. With young pigs the best results are obtained with i lb. of milk to 2.5 
or 3 lb. of meal; for a 100 lb. or more hog not more than 5 lb. should be fed 
daily. , Milk should be fed sweet to very young pigs, but later there is 
little difference between sweet and sour milk so long as one or the other 
is fed consistently. Buttermilk and whey should be fed fresh. 

Except in the case of the young pig, feeding twice daily is preferable 
to three times. Economy is effected by the use of a well-designed self- 
feeder ; a combination of pasture, or successive pastures, with milk byipro- 
duct and ^ain self-fed is specially recommended. During the pasture sea*^ 
son if^rain is self-fed x acre of land will carry an average of 4 000 lb. live 
hogs. A series of experiments made in 1917 gave the following 
results fo,rmal and milk trough-fed, meal and milkself-fed, m€al and tank- 
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age self-fed, respectively ; — Average daily gain, 0.85 lb., 1.05 lb., 0.53 
lb.; meal eaten per lb. gain, 1.51 lb., 1.79 lb., 3.9 lb. ; skim-milk per lb. gain 
5.2 lb., 3.1 lb., —; cost per lb. gain 4.8 c., 5.3 c., lo.i c. i 

II. — For three years the Nova ^otia Agricultural College has madeex- 
periments in feeding pigs on grain, skim milk and mangels. The results 
showed that gains can be made with a comparatively small amount of grain 
and with less total digestible nutrients than when grain is fed alone. The 
tables given show that 100 lb. of gain was made with an average of 1481b. 
of grain,, 900 lb. of skim milk and no lb. of mangels, containing 201 lb. of 
digestible nutrients. Quite a small amount of feed was given when the 
pigs were only 6 weeks old, but when they neared the age of 24 weeks (200 
lb. or over) they consumed as much as 4lb.bf grain, 15 lb. of skim-milk and 
4 lb. of mangels per day. The average daily consumption between the ages 
of 6 weeks and 24 weeks was 2.2 lb. of grain, 12.91b. of skim-milk, 1.6 lb. 
of mangels. 

1387 - Fish Meal as a Feed for Swine (i).— Ashbrook, frank G. , in the U. S. DepaHment 
of Agricul Bulletin No. 6to, pp. 1-9, Washington, December 7, 1917. 

The value of fish meal as a feed for pigs has been recognised for some 
years past, especially by Germany, which used it for this purpose to a far 
greater extent than any other nation. The experiments described were 
carried out at the Bureau of Animal Industry Experimental Farm, Belts- 
ville, Md.-to compare the yalue of fish meal and tankage as supplementary 
rations and to test the value of fish meal as a supplement to dried potato. 

I. — Compmison of fish meal a^d tankage as supplementary rations, — 
Twelve grade Berkshires of uniform size, age, and breeding were used. The 
experiment was divided into two periods, a growing period of 112 days from 
weaning to fattening age, and a fattening period of about one month. The 
pigs were about three months old at the beginning of the experiment. • 
During the growing period the pigs were divided into two lots --r- 
I and 2 —of 8 and 4 pigs respectively. Lot i was fed 4 parts maize meal, 
4 parts middlings and i part tankage, and Lot 2,4 parts maize meal, 4 parts 
middlings and l part fish meal. Lot 2 made a greater daily gain per pig 
{1.31 lb.) than did Lot i {1.25 lb.}, and at the end of the experiment the 
average difference in weight was 10 lb. in favour of fish meal. Lot i ate 
slightly iess grain per pig daily (4.53 lbs.) than Lot 2 (4.80 lb.). There ap¬ 
peared to be no difference in growth or general development between the 
two lots, showing that there was little to choose between the rations. 

During the finishing period the same 12 pigs were divided into 3 lots 
of 4 animals and fed as follows :— Lot 3, 4 parts maize meal, 4 parts mid¬ 
dlings, 1 part fish meal; Lot 4, 9 parts maize meal, i part fish meal; Lot 
5, 9 parts maize meal, i part tankage. Lot 4 made the highest daily gain 
per pig {2.16 lb.), Lot 5 the next highest {2.00 lb.) and Lot 3 the lowest 
(1,91 lb.). The grain consumed per 100 lb. gain was: — Lot .5, 462.00 lb.; 
' Lot 3, 42X.00 lb. Lot 4,393.00 lb. It will be seen, therefore, that the 1 >est 
results wete obtained with 9 parts maize meal + i part fish meal. 

(i) See, also Dec., 19x6, No. 1301; R, June, 19x7, 563. 
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2. — Fish meal as a supplement to dried potato. —Twelve high-grade 
Berkshire pigs between 5 and 6 months old were divided into lour lots of 
three pigs an| fed the following rations : — Tot i (check lot), 6 parts maize 
meal, i part tankage; lot 2,6parts dried pressed potato, i part tankage ; 
Lot 3, 6 parts dried pressed potato, i part linseed oil meal (old process); 
Lot 4,6 parts dried pressed potato, i part fish meal The average daily gains 
wereLot i, 1.57 lb.; Lot 4,1.32 lb.; Lot 3,0.91 lb.; Lot 2, 0.80 lb. The 
rations fed per 100 lb. gain were:— Lot i, 403 lb.; Lot 428 lb.; Lot 3, 
384 lb., Lot 2, 695 lb. The most rapid and economical gains were made 
with 6 parts maize meal + i part tankage, though those made with 6 parts 
dried potato 4-1 part fish meal were not much inferior. 

At the end of the experiment the heaviest animal from each lot was 
killed to determine the quality of the flesh and fat and the degree of finish. 
In no case did the meat have any fishy smell or taste. 

These resultv<5 show that, where it can be obtained at a reasonable price 
in suitable quantities, fish meal, if used in proper proportions, should be¬ 
come one of the most popular and economical supplements for feeding 
pigs. 

1388 - The Part Played by the Egg Shell of the Hen in the Formation of the Chicken’s 
Skeleton During Incubation. — delezenne, c.and fourneau, e., in the AmaUa 
dc rinstitut Pasteur t VoJ. XXXII, Xo 9, pp. 413-429 -f 7 Tables. Paris, 1918. 

It is known that the fresh hen's egg contains little lime (CaO), usually 
not more than 35 mgm. for an egg, weighing 60 gm. It may, therefore, be 
asked: — i) how can the chick form its skeleton with so small a qu antity of 
lime; 2) if the chick contains more lime than was present in the interior of 
the egg during incubation, whence has it obtained it ? A review of the chief 
work done on the subject (Prout, Gobley, Voit, Preyer, Vaughan and 
Bini,S, Tange) show how greatly the opinions vary as to the part playedby 
the egg shell in the formation of the chick's skeleton : some refuse to admit 
it, while others take it as proved. 

Owing to these diverging opinions, the authors have reopened the ques¬ 
tion. They have estimated the lime in the contents of a large number of 
eggs. These, placed in an incubator, were removed successively on the loth 
and 12th day of incubation (when ossification of the skeleton begins), then 
regtllarly each day from the T4th to 21st day (hatching). To control the 
results the authors used eggs other than these of the hen, such as duck and 
peahen. The results, give in tables, show : — 1) the weight of the fresh egg ; 
2) the lime in the contents of the egg on the day of sampling ; 3) the lime 
in proportion to 100 gm. of whole egg weighed at the moment of laying; 
4) for certain samples, the total percent of phosphorus in the entire egg. 
The results are very clear and lead to the following conclusion's : — 

1) The lime in the content of the egg increases about 500 % during 

the yhole time of inenbatiofi. This increase begins to be traceable about 
th?ioth and 12th day of incubation, is very marked about thei6thandi7fch 
days and then continues regularly until hatching. * 

2) In the unfertilised hen's egg put to incubate, the % vreight of lime 

[ukMasr 
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after 21 days is the same as in the fresh egg ; no trace of lime passes from 
the shell to the interior of the egg. 

3) In peahen eggs, the increase in the lime content during incu¬ 
bation was 500 %, while, in duck eggs, it was slightly below 400 %, 

4) The phosphorus does not increase during incubation. 

These experiments clearly show that the physiological role of the egg¬ 
shell of birds consists in suppl3nng the embryo with a lime reserve, which the 
embryo utilises during incubation in a way as yet unexplained. But it 
may be said that *' the modifications undergone by the vitellus and albumin 
during incubation take place in a regular rhythm, during which a substance 
is freed in determined amounts and which has the power of dissolving a 
determined amount of the lime of the shell 

Thissnbstancemightbeanacid,asugar,or allantoin. But the authors 
think that the solution may be obtained by a minute analysis of the am- 
niotic liquid, which, in fact, about the 17th day of incubation, at the mo¬ 
ment when the solution of the lime increases, is alone in contact with the 
shell through the egg membrane. 

1389 - Final Report of the Fourteenth Egg-Laying Competition Held at the Queens¬ 
land Agricultural College, Gatton, from April 1,1917 to March 81.1918 (i). — 

Queensland AgncuUuraJ Journal^ Vot, IX, Pt, 6, pp. 213-225 -f 10 Figs. Brisbane, June, 
1918. 

In the 14th competition 438 birds compete^ 318 in groups of 6 and 120 
singly. The advantage of this last method was again confirmed and the 
group system must be considered obsolete. The weather conditions were 
very unfavourable and the quality of the food poor- The hens showed a 
strong tendency to brood, perhaps as a result of the continual wet weather. 
In short, the results were not very satisfactory. The average yield per hen 
was the lowest yet recorded in the Gatton competitions. The total was 
83 868 eggs or 191.5 pet hen in one year. The maximum yield from the 
light breeds, represented by White Teghorns only, was 1652, or 275.3 per 
head. The first place among the heavy breeds was taken by Black Orping¬ 
tons with 1470 eggs or 245 per hen. Two new records were made —one 
Black Orpin^on laid 335 egg in 365 days and one group of six W?hite Teg- 

(jc) For the results of the competitiou held from April i, 1913, to IMDarch 31, 1914^ see 
R. 1915, No. 82. Ill the competition held from April i, 1914 to Karch 31, 1915, for which 
were entered 240 hens, including 192 White I,eghoras, 54 202 eggs, or an average of 226 pet 
hen, were laid throughout the year. The first three groups of 6 hens gave i 545 » 2:544 and 
1534 respectively. Only four groups gave less than i 200 each {Queensland Agricultural 
Journal^ Vol. Ill, Pt. 6, pp, 241-244. "Brisbane, June, X915). In the competition heldfrom 
April 1,1915 to IVEarch 31,1916, for JwMch 53 groups of 6 hens (318 hens)’were entered, the 
total number of eggs laid was 70 848, or an average of 222.8 per hen. The first three groups 
(White Leghorns) gave 1530^ I 530 and 1481 eggs respectively. Only sis: groups gave less 
than I 20(1 eggs. These competitions show^ the light Heditertanean breeds to la^ best. 
In competitions they should, ther^ore, be separated from the less active large Asiatic breeds. 
The necessity of breeding hens with a view not only to their laying capacity, but also to their 
general vigour and triteness to type was likewise shown, \Ihid ., Vol. Y, Pt. 6, pp. 316-322; 
Brisbane, June, 1916). {Bd,) , “ \ , 
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horns laid 166i eggs, or 277 per hen in one year. In both cases the birds 
were disqualified for prizes because the eggs were below the standard of 
24 oz. the dozen. The competition showed the necessity of not sacrificing 
the size of the egg to the size and vigour of the hen and, consequently, to 
fertility. 

The food consumed by the 438 hens throughout the year was: -- 
wheat 296 bus., maize 42 bus., hulled oats 15 bus-, skinless barley 9 bus., 
pollard 420 bus., bran 196 bus., oilcake 4 cwt., desiccated meat 2 cwt., 
bonemeal i %cwt., dried blood 4 34 cwt., green lucerne, and soup meat. 


SEE KEEPING 


1390 - The Artificial Feeding of Bees with Pollen. tjsay, j.,m the iiimtneru Monats- 
blatter fur BienenzacM, Year XVIII, No. 5, p. 35. Vienna, 1918. 

It is known that in spring bees use a large amount of pollen for feed¬ 
ing the hive. As, in many countries, flowers are rare at this period and the 
workers are impeded by the bad weather, the author advises the provi¬ 
sion of pollen for the bees. This was suggested to him by the fact that 
many beekeepers spread in front of their hives flour, which is eagerly gath¬ 
ered by the bees. At the flowering season of resinous trees, which produce 
abundant pollen, the author shook cones over a box cover, thus obtaining 
an abundant supply of pollen, which he kept in a dry room till the follow¬ 
ing spring. When this dust is spread on a board in front of the hive in 


fine weather the bees imn^diately collect it. 
ill effects as a result of thisfood. 


The author has observed no 


1391 “ The Creation of an Interministerial Silk Committee, in France. — jourmi 
Officiel ielaMpuUiqw Year I,, No, 262, p. 84i7.*Paris, September 26,1918. 

By the decree of September 20, ^918, there was created in France an 
Interministerial Silk Committee controlled by the Minister for Commerce 
and composed of 21 representatives of the various Ministries as well as of the ' 
silk trade and industry.^ 

Its functions are (art. i) : — 

1) To suggest, centralise, co-ordinate and indicate measures for as¬ 
suring to France a supply of silkworm eggs, raw silks, worked silk, silk by¬ 
products and articles made in silk; 

2) To establish, in agreement with those using silk in its different 
forms, and with traders and manufacturers interested, those products that 
should be given priority and to indicate the relative urgency ; 

3) To indicate measures to betaken to provide for such needs accord¬ 
ing to the orders of priority; 

- ^ 4) To carry out the same study and exercise the same control for 

artificial silk; ' 

5} To suggest any other action that may be required. 

• 

of flie Breed of the l^gs on the Oteitiuiess of Baw 

;MOTOy J., mVa.tBi4letindeVAsmMim serkicok du Japan^ Ykox III, Ko, i, pp. 1-4. - 
, Tofcio, April 15, 1918. , ' • 

fa^alfingtime Japaftesesilkhasbetocriticisedfmitstoiolarge 
ber of -J^ts. . Sioin this point of view Japanese silk is tnach inferior to 
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that produced by other countries, not only France and Italy but also 
China. 

Theie aie many causes that combine to produce knots and down on 
Japanese silk, but the chief one is the damp aii in that country. Thus 
when winding ot dr>iig and preserving the cocoons in Japan it is highly 
necessaiy to maintain a very even temperature', still more than in conti¬ 
nental countries such'as Fiance, Italy and China, wheie the atmosphere 
is generally dry. As this has been done the defects have been found to 
have largely diminished. 

The author (engineer at the Yokohama Silk Conditioning House) 
gives figures showing the variations in the numbers of knots between 1900 
to 1916 inclusively. On an average, in 1900, out of 500 metres of thread 
there were 3 knots and 265 downy spots, while in 1916 there were only 
0.9 and 146 respectively. 

The number of large and small knots tends gradually to diminish, 
which shows a great progress in the art of spinning. The number of 
defects began to decrease especially after 1912. 

The author thinks that this good result maybe due mostly to the pro¬ 
pagation of fiist generation hybrids, which is so marked of late years that 
it constitutes a veritable revolution in the Japanese silk industry. 

So as to test this hypothesis the author divided the silk-producing 
regions into 2 classes, one including the regions where hrst generation hy* 
brids are in favour, the other including thos^ where cocoons produced 
from native eggs are still numerous, and he has compared the silk produced 
by the 2 classes as regards its cleanness. There was a decrease of 41.9 % 
of knots in the legioi^ where hybrids are more widely difiused than native 
eggs and a decrease of 32.8 % in those regions where there is still a fairly 
high proportion of native eggs. 

1393 -On the Possibility of Rearing the Manatee as a Food Animal in Freni^ West * 

Africa (i). — Mbj^egaux, a., in the Comptes fendui des Sianm de VAmdemie d'Agri¬ 
culture de Fiance, Vol. IV, No. 24, pp. 693-705. Paris, July 3,191S. 

Attention is first called to the experiments made by Dr. Bell in 1916 
and 1917 in Florida on rearing the American manatee {Mmtatus latircstris) 
in half-stabling in the lagoons, experiments showing that this auimal might 
by very valuable as a butcher's animal. 

The African species, or Senegal manatee {M. Senegalensis),iioMhitfi 
all the estuaries and lagoons from the month of the Senegal up to the river 
Cuenze, in Angola and often going considerable distances up the rivers. 
It thus occurs on all the coasts of Gambia, Liberia, Ivory Coast, Cameioons, 
Gabon, in the Ogoo ve, Congo and even in lake Tchad. Morphologically it is 
little different from the American manatee, while the habits and structure' 

(i) See R., Dec., 1917, No. 1200. In that article read “ manatee ” instead of walrus. 
The walruses or Trichechidae are arctic and circumpolar Pinnepedia. They are carnivorous. 
The manatee, however, belongs to the Sirenia (e. g, Munatus latimtris of Americal&^nd M, 
$enegaUnsis'*oi Africa]; they live in the fresh waters along the Atlantic coasts ol America and 
Africa; they are herbivorous. See CmhrUge Naiuml History^ Vol, K, isdammalia. (Ed.) 
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are identical; however, no specimens have been reported so large as 
those in America. Its food plants are not stifficienll} precisely known, bnt 
as Cymodocea nodosa occurs in all the lagoons and estuaries where it dwells, 
there is -reason to suppose, by analogy with what happens in America, 
that it browses exclusively on that plant. In captftnty it eats vegetables 
such as lettuce, cabbage, cdtiy tops, baked apples, spinach, and even bread. 

The African manatee measures from lo to 20 feet and its weight va¬ 
ries from 660 to 1650 ib. for old males. These animals are monogamous; 
the period of gestation lasts 8 months and the yonng are born in shallow 
lagoons where the mother can breathe without being forced to come to the 
■surface. The family consists of 4 individuals: the adult pair, one half- 
grown and a calf, generally born in the autumn. 

The meat of the manatee, like that of the dugong, and to the contrary 
of many new meats, has been liked by all those who have tried it; it has 
been compared to veal cutlets, to pork or tender beef; it is white, delicate 
and of'a delicious taste; it is the meat of an herbivorous animal. M^Tien 
it is salted it is like excellent bacon with good keeping properties. 

The tail, especially that of young animals, is a great delicacy when 
pickled and eaten cold; the sneking animal gives very delicate meat The 
whole body is surrounded with a i ^4 ayer of blubber, which gives an oil 
said tobeeqnaltothatofcodlivcroil,having, moreover, the advantage of 
being odourless, tastless, clear, and limpid as well asof not going rancid; it, 
however, contains no iodine. The bones are very compact and could 
replace ivory. Some 85 % of the body of the manatee can be used as 
food; a manatee yields almost as much eatable meat as a steer. 

The African manatee canbe rearedpractically audit is to be hoped that 
the Governments of the African colonies will study the subject., In the 
&st place it would have to be found out whether Cymodocea nodosa exclu*, 
.sively forms the food of these animals; if it contains iron, like the American 
species; where it best lives and if such are places where the manatee would 
live by preference,. It would then be quite easy to fix on lagoons where 
stabling would be possible without too great cost, whether for starting or 
up-keep. 

FARM ENGINEERING. 

1394 function of Agricuiteal Engineers as regards the Makers of Power-Farm¬ 

ing Maeninery,—C oxe, lieutenant, in Produm, No, 5, pp. 158-160-f i Pig, Paris, July 
5 ,1918. 

Considerations of a purely agricultural order are of capita importance 
to makers and it appears from a perusal of technical, treatises on power 
femingthat mechanical engineers have not had such detailed informa- 
wn as would allow them to take such considerations into account in their 
is indispensable that the makers should ke supplied, as early 
‘ desiredinformatioaso as to avoid feelit^ their way,or 

foU^WMg a line that would only lead to disappointments to farmers. Many 

tssehM points have yetto be desned-up in .tins order ,crf ideas,. 
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The supporters of power farmii^ are divided into two groups, and' 
it is at present impossible to say which will vanquish the other. For the 
one, the problem of power farming consists in the simple substitution of me¬ 
chanical for animal traction in various wa>s, while preserving the principle 
Oi. the plough sock as well as the present instruments of cultivation. For 
the other, on the contrary, the question is that of replacing the work of 
the plough share by that of tools, the nature of which does not seem very 
clear any more than that of the mo'^ments by which these tools should be 
worked. 

For the first group, supporters of the plough, it is absolutely neces¬ 
sary to turn the earth to a certain depth before "winter. The second group 
insist that the earth should hot be turned, but pulverised to a great depth. 
This theory, containing the principle of dry farming seems to be most 
applicable to very dry soils and new soils. 

Makers can, therefore, justly ask the agricultural experts to say which 
of the 2 methods, ploughshare, or special parts driven mechanically either 
with a rotary or alternately rectilinear movement is the best. So far it 
seems that both methods are of interest. It the experts cannot decide that 
one method is certainly better than the other, it ought at any rate to be 
possible for them to state in what regions and under what climates one or 
other of the methods is the more suitable from the purely agricultural 
standpoint. They could then easily deduce over what areas one or other of 
the methods should be employed ; the makers would then be able to decide 
the importance of the outlets opening fox them in the two cases, and run 
their works accordingly. The engineers have yet to provide them with more 
precise detail as regards indirect traction by-cable and windlass as well 
as regards direct traction by a motor-tractor, the compression of the soil, 
and the working speed of the plough. In the case when the ploughshare 
is to be replaced by working members, driven through suitable mechanism 
by an engine serving at the same time to propel! the macliine, the problem 
appears still more difficult. The author thi^s that machines of this kind, 
would only succeed in so far as the work they do (crumbling the soil) cor¬ 
responds to the requirements of the land. If agreement is obtained on 
this principle, it remains to be settled how such crumbling should be car¬ 
ried out and to what degree of fineness and if the machine may not be re¬ 
quired to have a digging action, all indications that can only^ be supplied 
by the farmer. According to the author light tractors of the Caterpil¬ 
lar type, in particular, seem indicated as immediately furnishing the best 
^provisory remedy for the agricultural crisis. Tractors of the Cater¬ 
pillar type have been used in large numbers for military purposes and have 
shown their worth. However, these machines could not provide a final 
solution of the problem of power farming, as such a solution could only 
be reached through long rese^ches. 

1395 - A Tractor School in Illinois, U.S. A.— Farm implement News, Vol, XXXIX, No. 

p. at 8, Chicago, August i, igjS. , 

The Farm Mechanics Division of the University of Illinois announces 
a series of short coilrses in tractors to be held between Cktober I 5 i 
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March 17, 1919. ^he schools will be held for 2-week periods, the number 
of pupils being limited to about 50. It is hoped to recruit the pupils from 
tractor owners, implement dealers and automobile dealers. The tuition 
will cost 2 $ a week. The school will be under the direction of Prof. E. A. 
White, instructor in farm mechanics. 

1396 - Restrictions on the Manufacture of Farm Implements in the U, S. A. — Farm 

Implement News, Yol. XXXIX, No. 29, pp^ 48“49 J PP- 12-13. Chicago, July iS 

and 25, 1918. 

The Conservation Division of the War Industries Board of the United 
States has published a schedule of farm implements and their parts which 
are to be eliminated so as to economise in labour and material. 

The eliminations thus made apply : — i) to grain drills and other seed¬ 
ing machines, fertiliser drills (only one size of broadcast fertiliser distiibutor 
can foe made); none of these machines maybe manufactured after Nov. i, 
1918; 2) par dally to portable grain elevators, only one type being allowed; 
3) to several types of ploughs, after Dec. 31,1918, and especially to left-hand 
ploughs, which may not be made after Julv i, 1918 (the sulky and gang 
ploughs are limited to a few t^pes the most in demand) ; 4) to harrows, which 
are restricted to U-bar, channel bar and wood bar t>pes; 5) to disc-harrows, 
save to i6-in. and 17-in. sizes, and those 4, 5, 6, 7, 8, 9 and 10 ft. long, the 
same applying to engine disc harrows. Tools used for raising sugar cane 
are not included in the list. The manufacturers are obliged to maintain 
and assure an adequate supply of repair parts of all types, sizes or types 
of implements becoming obsolete through these eliminations in order that 
farmers may be assured of necessary spaie parts for a time in excess of the 
normal life of the various implements. Other eliminations are being 
planned for harvesters, mowers and rakes. From an inquiry made, it seems 
that one-horse mowers should be limited to the 3 % ft. bar type and that 
hand dump hay rakes should be no longer made as well as all sizes of 
binders save those of 6-ft., 7-ft. and 8-ft cut. The constructicn of 2 row 
drills for maize and beans is limited to 2 types, one 28in. to 3 ft. 8in., and 
the other 32 in. to 4 ft.; these aie the maximum and minimum adjust¬ 
ments, intermediate ones being optional with each maker. Detailed regur 
lations for the manufacture of maize drills, and cultivatois of various 
types are also given. 

1^7 ”■ National Power Farming Show at Salina, Kansas, U, S. A* — Farm Implement 

News, VoL. XXXIX, No. 3^, pp. 30-48 -f- 72 Rigs. Chicago, August 8, 1918. 

The national power farming show was held from July 29 to August 2, 
1918, at Salina, Kansas, U. S. A., 48 makers with 232 tractors taking part. 
The ploughing depth was only 4 inches. Half of the ploughs pulled were 
3-bottom ploughs, the remainder having 2 and, 4-bottoins. Disc ploughs 
were shown ; it appears that the use of disc ploughs has much incfeased 
in Kansas of late. * . , ; 

"This demonstration yro the first of a national character wihere oflficial 
weffeinaade* The tests began 4 days before tlie show was 
opteidj'be,’published, buteach maker receives a report 
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covering the tests of his tractor or tractors, and which be can use as he 
thinks fit, except that he can not publicly make a compaiison between 
bis own figures and those relating to other machines. The Belgian, French, 
Italian and Peruvian governments sent official representatives to attend 
the show. 

Technical reports will be published later showing the value of the show. 

1398 - Tests of the Cleveland Tractor at Montpellier, France, — Claron, C. , in Le Pro- 
grh AgHcole et VUicolc, Year XXXV, No. 23, pp. 150-153 + i Fig. Montpellier, 
August 18, 1918, 

As the Cleveland tractor (i) had arrived too late to take part in the tests 
of vine cultivation by pow-'er at Montpellier, Prance, in 1918, it was tested 
separately at the School of Agriculture of that town. 

During the tests in April, 1918, at "Noisy-le-Grand, the tractor, on ac¬ 
count of its small dimensions and the fact that it can turn in its own length 
was considered to be suitable for work amongst the vines. In tests among 
vines at Poche-de-Bran, near Poitiers (2), this tractor gave good results 
in rows 6 ft. 6 in. apart. 

In this chain-track, 12-20 HP. tractor, the two driving wheels have 
<^been replaced by two pinions, which form the rear part of the machine and 
carry two chain tracks running over pulleys in front. Each track is 18 in. 
long and 7 in. wide and carries 44 teeth which act as spuds though not 
cutting, Owing to the gripping surface of each chain track (35.7 sq. deci¬ 
metres) the tractor can work in any kind of soil. If the tracks wear on the 
macadam when used on the road, they have the advantage of not requiring, 
as do other tractors, a set of spuds or strakes to be put on to provide grip. 
The author says th^, of all the tractors he has tried, the Cleveland is one 
of the easiest-starting ones. It is easy to drive and can turn in a circle of 
143 in. diameter. 

The tractor was tested on July 17, 1918, when it towed a 3-furrow 
Emerson plough in a field that had been harvested a hw days previously 
with a 7 « Case tractor towing a “ Ea Prance ” binder. The soil was in 
good condition, but dry and the plough worked shallowl3^ from 4 to 7 in. 

RESuWs of the trials. — No dynamometric tests were made, but 
by comparison the author was able to estimate that the 3-fuirow plough 
required a tractive effort of 550 kg.; when lifted it required about 70 kg. I 
the traction per sq. decimeter thus works ont at about 37.6kg. The absence 
of a coupling between tractor and plough was regrettable as it would have 
saved numerous shocks to tbe machine. When ploughing the machine 
ran at about 2.3 miles per hour ; in the long run the motor might suffer 
from such violent work. 

The running tests gave the following results i ’— revolutions per aninute, 
729 slow and I 550 loaded; average depth of ploughing, 5 in.; average width, 
38in.; furrow length, 417ft. going and 394 ft. returning; total journey, 
1621 ft.; total area ploughed, 5167 sq. ft.; time required for plojighing, 
5 minuted 7 seconds ; time required per acre, 89 minutes ; petrol consumed 

: ■ (i) See R., October, 19x8, Nd. ii45* —{2) See R., Nov, 1918, No. 1267,. , 
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.during trial, o.239galls ; petrol consumed per acre, 1.9 galls; petrol consumed, 
per 1000 sq. ft. ploughed, 1-03 galls ; soil turned per lb. of petrol, 1263 cu. ft. 

On order to calculate the time required to plough an acre, the totals 
of the various stoppages during ploughing have been calculated, according 
to the practice at the Montpellier School, at 34 hour of the total time neces¬ 
sary for the work. The results are excellent, according to the author, and 
allow the Cleveland to be classed among the best machines as regaids its 
3deid. Tong duration tests will be carried out with this tractor near Mont¬ 
pellier. As the new type of chain tracks i^sed in the Cleveland is so 
ingenious it is possible that they might decrease the wear for which chain 
tracks are blamed. The author considers that the Cleveland constitutes 
a distinct progress and should be considered amongst the chief tractors 
on sale in France at the present day, 

1399 - Couplings for Tractors. — RiNOELivaANN, M., iu the Bulletin de la S0C16U d^Encomaiie- 
menf pour Vlndustrte Nationalc, Year CXVII, Vol. CXXX, No. 4, pp, ii 2 -ii 44“3 E'igs. 
Paris, July-August, 1918. 

The author’s researches on couplings have shown that a saving in 
traction for the engines can be made of 33 to 54 % onthe starting effortand 
10 to 30 % on the average tractive effort. If the use of couplings reduces 
the fatigue of animate engines it acts similarly on inanimate engines, for 



which its use is shown by a saving in fuel estimated by the author at from 
2 to 3$. per acre. 

The author describes: i) the coupling made by the “ Ateliers BRiLLiife ", 
28, boulevard de Villers, Tevallois-Perret (Seine), France. This spring 
buffer blocks at a pressure of 2 200 to 2 640 lb. 

2) The bufi!er proposed by M. D. Shanki,AND, Great Clyde St.> Glas¬ 
gow (i). With this coupling the tractor can be separated from the plough 
at the end of the journey. The pieces 1 of the figure reproduced, form¬ 
ing part of the shackle 2, cariies a slotted member in which fits the part 4 
united to the bolt 5 holding the spring 6 which is adjusted with the screw 
and Icck-nut 7 ; the spring 6 is centered by means of the nuts 7. 

The attachment to the opposite side of the shackle 2 is by means of the 
hook 10 and the ire n-pin 0 held in place by 2 keys. As the spring is com- 

(j) See 1918, No. 566, Patent 113^579 ot the United ICingdotn. 


^GRICUirUR^I M4CH«\ERy MsD JMPlEMEXiS Tjb 

pressed by the pull, the pm 9, pidling the bolt 5 leaves the shotildei a, 
guided by two slits cut in tht cheeks of part 1, the slits, at first straight, 
cud in a curve shown by the dotted line 3 At the end of the journey 
of pait 4 , a little before the spring 6 is completely blocked, the pin 
9 falls from the slits 3 Rnd the hook 10 becomes free from part 4 and shackle 
2 ; the tiactor is then automatically detached fiom the plough thus avoid¬ 
ing breabng parts The author has already remarked (x) on the similar 
automatically-unhooking coupling on the Hounioux s^ystem. All the de¬ 
vices foi automatic unhooking are advisable provided they are neither too 
heavy, nor too complicated to make and consequently too highly priced or 
out of proportion to the desired aim 

1400 - Harvesting with a Tractor.— Ringelmann’, at , m the BuUettn dt Z® Soc%ete d^Emou- 
ragemant pour VIndustrie Nahonale, Year CXVII, Vol CXXX, No 4 pp 97-iox -{- d Figs 
Pans, July-August, 1918 

M F Bouchard, director of the Dieufit estate at Bellon-en-Houlme 



Plan ot tractor attacheft to two binders 


(i) S^Q*CuUure rmchtmque bv M. R^^oFLMAN’^, Vol I,p. i6 Eibraire Agiicoledela 
Haison Rustique, Paris, 191% ( iuthof) 
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fHorne), France, has adopted a device shown on the appended figure for 
hitching 2 binders to a 16 HP. Mogud tractor (i). ’ 

The shaft a of the first binder A, working on the width3// is attached 
to the right ot the tractor T running along the side y of the field. 

At the rear of .4 is a cross-bar nm whose end m is held in permanent 
position by 2 braces t and i* which prevent the angle anm from opening ; 
the tie-rod f passes under the platform of the binder A. Near m, at the 
desired point, the shaft h is attached of the second binder 5 , which can thus 
turn round the point m and th.c whole machine moves in the direction shown 
by the arrow on the side jR to be harvested, cutting over the width included 
between the parallels y and y'' 

The mounting used for 2 MacCormich binders, cutting Spin* to the right 
hand, enables them to turn in the smallest turning radius of the tractor, 
M. Bolxhard turns outside to the right without cutting^ the tractor 
begins to turn when the second binder is at the corner of the field to be cut. 
Before the machines enter, the field is cleared on a width of 22 to 26 ft. 
The author thinks that less width could be freed if the first turns were done 
with a single binder, even by only cutting the 2 long sides of the field; the 
second binder would be attached after sufficient space has been cleared. 

With a 59 in. cut, on a width of 95 in., M. Bouchard cut as much as 
7176 to 7 296 sa. yd. per hour; a driver is required for each binder. The 
author recalls the MassSy-Harris device for attaching a binder to a tractor. 
Instead of the ordinary pole used with a team, a frame in the shape of an 
isoceles triangle is fixed in front of the binder, the summit of the triangle 
pointing towards the carrying and driving side of the binder ; the forward 
base of the isoceles triangle carres a horizontal screw»workingin a nut fixed 
to the shaft through which the machine is hauled. The screw is moved 
by a bevel gear and a pointed shaft ending in a weehl by the driver. The 
frame is prolonged under the binder frame by a bar to the back end of 
which the pole of the next binder is attached. 

Z40X - Simultaneous Harvesting and Brealdug-up of the Stubble with a Traetor* — 

I46 Genie RwalgYeox X (New Series, No. 24), No. 84, pp. 7-8 - 1 - 2 Rigs, Paris, 4:918. 

To hitch a 13-time Massey-Harrts cultivator to a binder towed by an 
AvERYtractor (2), M. Graxeaut, of Epernon (Eure-et-Eoire), France, uses 
an iron bar 6 ft. 6 in long bolted onto the shaft of the binder and clamped 
behind on the binder frame. On the steering device of the culthrator 
are bolted 2 flat irons joined by a bolt to the end of the bar projecting from 
behind the binder. This device is to leave steering free in a vertical direction 
but to render it rigid horizontally, so as to allow the binder and cultivator 
to back if required. 

M. I/. Banchaud, of Bevet (Cher),has designed a device similar to that 
just described and which is also intended to carry out 2 operations at once. 
Although less simple than the former, as it requires a special tractor, 
M. B^ncaud^s device is said to constitute a great progress in mechanical 

(1) See R, Eebxuary, 1918, No. 201. (Ed,) 

(2) See R., 1917, No, 945 
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traction. Instead of towing the binder by a tractor and hitching a stubble 
breafer belund the binder the new arrangement makes it possible to attach 
the binder in front of the tractor and the stubble breaker behind. Thus 



the tract&r pushes one machine and pulls the other. One man can drive the. 
, tractor and supervise the working of the 2 machines. Moreover, as the 
; ttthdet Is in front of the tractor, it can cut a greater width as there is no 












1484 


AORICUiTTOAIv MACHIMERY AND IMPLEMENTS 


risk that the tractor will pass over the uncut crop. Other machines that 
work suitabl3^ together can be used to replace the binder and stubble 
breaker (hay mower and hay maker, or one binder in front and another 
behind the tractor. 

In addition the device is well suited to the direct driving of the working 
parts of agricultural machines in general and specially of binders and reapers 
by the tractor engine. The appended design gives a plan of the invention. 
The apparatus includes a frame on whichis mounted the engine with the gear, 
drive and controls. The frame is mounted on two driving wheels 2 in 
front and 2 steering wheels 2 in the rear. In front of the frame two arms 
5 are mounted on the axle 4 and carry a shaft 6 for connecting with the ma¬ 
chine to be driven or partially or totally supported. 

In the rear of the frame; the arched pieces 7 of the steering gear are 
mounted. These pieces havetheir end joined to a draw bar 8 for such 
agricultural machines as have to be drawn by the tractor. 

X402 - Log Saw. — MalNrin, G., in th.^ Journal d* Agriculture Year EXXXII, New 

Series, Vol, XXXI, No. j 8, p. 355 -f- 2 Eigs. Paris, September 5, 1918. 

Tog saws made by M. Biaudet Fortin, of Montereau (Seine-et-Marne), 
France. In the “ Rustictype of log saw the circular saw is mounted on 
ball bearings ; the saw is 24 in. in. diameter and is protected by a cover. 
The log to be cut is placed in a rectangular cradle whose frame is mount¬ 
ed on a horizontal axle placed lower down. Once the log is placed in posi¬ 
tion all the man has to do is to push it towards the saw, pressing more or 
less according to the hardness of the wood so as not to stop the machine or 
to make the driving belt slip. 

To provide the military type of log, the War Administration uses si¬ 
milar saws driven by a petrol motor, the whole being carried on a truck 
mountedon 4cast-iron rollers. The motor audits accessories ar^at oneend 
of the truck, behind the water tank mounted on the tool box; the fuel tank is 
strengthened by oblique stays hooked to its upper edge and fastened below 
to the truck. The saw, whose frame is made of steel angle-irons, is bolted 
to the other end of the truck above the front wheels. 

1403 - Aftpmprovised Pasteurising Plant — ballhausen, o. c., in the AgricuUumi 

Gazette oj New South Wales, Vol. XXIX, Ft, 2, pp. las’-!30 x Fig. Syctii,ey, February 

2, 1918. 

^ An ordinary rapid pipe-cooler with 16 2-in. pipes, and 42-in. high and 
54-in. long, has been transformed into a pasteurising plant by Mr. J. 
Me Dermott, the Manager of the Bonalbo Dairy Company, The cold 
brine is replaced by hot water and live steam which are pumped through 
the pipes. To prevent the cream splashing on falling onto the heated 
pipes, two tinned sheets, 24-in. high and 54-in. long, were fitted close 
against the pipes. The top edges ol the sheets axe bent outwards while the 
lower, edges are bent inwards. A depth of i8-in. at, the bottom of the 
heater is not covered by the sheets, the idea being to allow the^gases and 
steam arising from the heated cream to escape. .. 

The cream passes off the heater into the tanks at from x6o to 170? F; 

imhun] 
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45 '^ gallons an hour can be beated to 160® F, Cooling is carried out in the 
same machine, bang continued till the cream is at 480F, The day afttr the 
cream is churned at the same tempeiature. 

Mr. T. T, Mac Innes, the Acting Dairy Expert, found the butter made 
♦ from cream thus treated to be of choicest grade and to have no cooked 
flavour at all. 

1404 - Equipment for the Commercial Evaporation and Drying of Fruit in the U. S. 

A. Beattie, J. F. and Gould, H. P.,in the U. S. Dept, of A%nculture, Far^ners^ Bul¬ 
letin No. 903, 60 pp. + 22 Figs + Bibliography of 20 Publications. Washington, 
September, 1918. 

Although intended for those who contemplate engaging in the art of 
drying or evaporating fruits or vegetables, this bulletin contains very use¬ 
ful information for all who wish to dry fruit for home use. The authors 
describe the various types of equipment for drying fruits or vegetables, 
as well as the methods of heating that are most used and which have given 
the best results taking their simplicity and economy into account. 

The driers used in the apple-drying industry of the eastern portion of 
the United States are for the most part of the kiln type. The almost uni¬ 
versal use of this type is due to the low first cost of the Idlns-and the small 
amount of labour required to operate them. In an area of western New 
York there are some 2 000 coiaimercial driers, 500 being large plants; about 
75 % evaporated apples produced in tbe eastern portion of the 

‘United States come from this area. Other States, such as Virginia, Illinois, 
Arkansas and Missouri, also produce considerable quantities of evaporat- 
ed apples, most of which are prepared in Min driers. 

The modern kiln consists of a structure two stories high, the ground 
floorbeingocenpiedby the furnace while thesecondfloorserves asthe drying 
room. The construction of the buildii^, the air ducts, the dx3dng floor', 
the drying plant, are all described in detail, plans and figures being also 
given. 

The steam-heated cabinet drier has been found to be a more efiScient 
type as well as being adapted for use in any locality. There are 6 rows of 
steam pipes spaced so as to admit two trays between every two rows of 
pipes. The description of this drier is accompanied by figures showing the 
construction and working details. 

Tunnel driers require more labour, and for this as well as other reasons 
they have never come into general use in the apple-drying districts of the 
eastern portion of the United States. They are suited for drying cherries, 
maize or other materi al best handled hj spreading on trays. 

. The bulletin, describes the preparation of fruit for evaporation, the 
evaporation of the fruit, the time required for drying, etc., and gives prac¬ 
tical directions for dr3ring peaches, pears, cherries, prunes, etc. The sun 
drying of fruits, the preparation of evaporated and dried fruits for market,, 
are dealt with and tbe laws relating to evaporated and dried fruits ip force 
inthe United States are considered*, r 

1405 ^ The InstaDafiott aM Equipment of an E^-Breaking Want*—See Ko. 142T 

' of this Ueview, ■ ’ , , 
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1406 - Review of Patents. 

Tieeage Macheste and iMPEEaiENTS. — Italy: 159733 Universal plough 
with self regulator ; 161069. Vitaee motor balance-plough. 

New Zealand: 39696-39825 Raising, lowering and depth regulating 
device for ploughs. 

Switzerland : 79134 Soil tillage apparatus. 

United States: 1273801-1274586-1274866 Harrows; 1273829 Attach¬ 
ment for ploughs; 1274075 Draft wheel connection for wheel and gang 
ploughs ; 1274876 Stalk chopping machine; 1275209 Hough; 1275588- 
1276017 Cultivators ; 1276051 Vineyard plough; 1276334Combination 
plough and pulveriser ; 1276645 Harrow tooth. 

Drainage and Irrigation. — Canada: 184106 Excavator* 

Italy: 160124 Self acting water lifter for drainage, irrigation, etc. 

Sweden : 43482 Ditching machine. 

Manures and Manure Distributors. — Italy : 161557 Physiologi¬ 
cally complete mineral manure of natural plant salts for directly fertilis¬ 
ing all agricultural seeds and plants 

Sweden : 43481 Manure spreader device. 

United Kingdom: 117958 Combined manure and seed distributor; 
118225 Machine for sowing seeds. 

United States; 1274343 Fertilising method and material; 1275332 
Fertiliser distributing mechanism; 1275683 Manure distributor ; 1275736 
Fertiliser chemical and composite distributor ; 1276047 Feed regulator for 
fertiliser sowers. 

Drxees and seeding Machines. — Canada: 184285 hand marker; 
^84533 Potato sowing machine. 

Sweden : 43480 Potato planting machine. 

United Kingdom: 11793$ Potato planter; 117958 Combined manure 
and seed distributor ; 118225 Machine for sowing seeds. 

United States: 1274062 Three row maize planter; 1274239 Maize plant¬ 
er ; 1274447-1274885 Planters ; 1276588 Peanitt planter ; 1276646 Potato 
planter. 

Various cueturae operations. — Italy: 153315 Pavone hoe; 
160735 Tree straightener. 

Sweden : 43483 Combined weeder and rake. 

United States : 1274527 Mulch for sugar cane and the like ; 1274718 
Cotton chopper ; 1275356 Maize cultivator. 

CoNTROE OF Diseases and Pests of peants. — Switzerland : 7913G 
Motor sprayer ; 79285 Rat trap. 

United States : 1274201 Weed puller. 

Reapers, Mowers and Other Harvesting Machines. — Canada: 
184076 Flax harvester; 184532 Stocking mechanism; 184723 Grain 
binder mechanism. 

Spfeden : 43450 Mower device. 

Switzerland: 79^35 Basket attachment for mower. ^ 

United Kingdom: 118255 Fork for swath turning ,or potato digging 
toachine. 
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United States : 1273814 Cotton harvester ; 1274432-1275551 Maize 
-picHng and husking machines ; 1275062 Cutter bar mechanism ; 1275599 
Mowing machine ; 1275689 Platform latch for reapers ; 1276064 Transport¬ 
ing vehkle for grain shocks; 1276295 Non clogging maize harvester knife; 
1276324 Maize cutter. 

Machines for I/IFTino Root Crops. — Sweden: 43652-43683 Potato 
diggers. 

United Kingdom : 117950 Machine for gathering, topping and cleaning 
root crops which have been dug either by hand or machine and laid in rows 
-on the ground; 118255 Pork for swath turning or potato dig^ng ma¬ 
chines. 

United States : 1276441 Potato digger. 

Threshino and Winnowing Machines. — "Canada : 184085 Potato 
separator. 

Netherlands : 2554 Grain cleaning machine. . * 

Sweden : 43391 Device for self cleaning thresher; 43580 Threshing 
machine. 

United States : 1274085 Potato sorter ; 1274881 Pea huiler. 

Machines and Implements for the preparation and Storage of 
•Grain Fodder, etc. — Canada : 184070 Grain pickling device; 184272 Bag 
holder. 

Sweden : 43536-43685 Rack for drying grain and forage. 

United States : 1273975 Hay cutter ; 1274180 Grain treating machine; 
1274541 Hay carrier; 1274682 Baling press ; 1274849 Drier for seed maize; 
1275722 Hay loader; 1276044 Cottonseed drier; 1276190 Ensilage spread¬ 
er and pacto; 1276^05-1276295 Maize stalk rake; 1276355 Cottonseed 
linter. 

Forestry. — Cmada: 184810 Tree sawing machine; 184837 Rotary 
wood cutting machine. 

United Kingdom: 117882 Cross cut saw for felling standirg trees. 

United States : 1276140 Stump burner. 

Steering and Traction of Agrxcitltural Machinery.— Canada: 
184163 Wagon tongue mechanism ; 184537 Traction belt. 

Sweden : 43393 Driving wheel for motor plough and tractor. 

Switzerland: 79133 Tractor for agricultural machine. 

'United States: 1274089 Draft equaliser; 1274473 Mechanical tractor 
for agricultural purposes ; 1274574-1274968-1276035 Tractor attachments ; 
1274588 Hydraulic motor ; 1275071 Extension steering device for tractors ; 
1275343 Tractor frame ; 1275344 Track laying tractor ; 1275600 Tractor; 
1275761 Tractor hitch; 1276515 Tractor wheel. 

Feeding and Housing L^ivestocE. — Canada: 184203 Anitnal re¬ 
leasing device ; 184499 Hog feeding machine, 

italy : 159905 Simultaneous releasing device for stables. 

United States : 1274483 Horseshoe; 1275144 Combination hog trough ; 
1276449 Cattle stanchion. ^ ^ 

Potn^CRY Farming. — 'United Kingdom: 117890 Hand appliance for 
cutting up food ioT poultry. 


7 
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United States: 1274104 Device to prevent hens from setting; 1274166 
Incubator ; 1276543 Incubator regulator. 

Fishing. — Canada : 184451 Gill net sinker ; 184981 Fishing hook. 

Industries depending on Peant Products. — Canada: ♦184191 
Grain nailing machine 

Italy: 155198 New system of extracting sugar from sugar beet and 
other plants; 159323 Appaiatus for the rational geiminatioii of grains 
and cereals; 159501 Citrus essence extractor with aiticulatcd combs woik- 
ing under water; 159733 New wine-making process; 159817 Cara oil and 
fermentation residue press; 159915 Scutching machine; 160033 Machine 
for the preparation, trituration, subdivision, multiple division and working 
of germinated wheat, or other cereal, vitalised, fermented or treated in any 
other way so as to soften it; 160115 Worker for geiminated cereals. 

Switzerland: 79173 Bolting machine. 

Urtited States: 1273974 1274803 Nut cracking machines; 1274704 
Bread making machine. 

Dairying. — Canada : 184277 Milk pail, 

New Zealand : 39946 Millang machine pulsator ; 40103 Milking macliine 
teat cup. 

Sweden : 43317 Centrifugal separator diiven by a petrol motor fixed 
underneath; 43392 Separator drive mechanism; 43427 Potaiy chum with 
removable inside wing; 43452 Device for vacuum milldng machine; 43577 
Bowl device for rotary chum; 43610 Device for heating milk before being 
fed into a separator driven by petrol motor. 

Switzerland: 79332 Churn. 

United States: 1273916 Cream separator; 1274393 Combined chum and 
butterwoiker; 1274748 Processof treating milk by heating to about I40^F. 
and cooling to about 40®F without removing from the same vessel; 1274750 
Process of treating milk and the like by sterilisation; 1276184 Milking ma¬ 
chine. 

Farm Buiebings. — Canada: 184203 Animal releasing device.' 

Italy : 159903 Simultaneous releasing device for stables. 

United States: 1274727 Horse shoeing stand; 1273148 vSilo ; 127O449 
Cattle stanchion. 

Various. — Canada: 184169-184701-184772 Pumps. 

Italy: 160978 Improvements to rotary pump. 

United States : 1273913 Centrifugal pump. 

AGRICUDTURAD INDUSTRIES, 

1407']- On Dd’-foxing Wines. — Ravaz, E > in L<j Pro^us a%ncQU ei miicoUt '• Est-Ceiitre 
edition, Year XXXIX, No. 37, pp. 241-246. ViUefranclie, REonc, September 15,1918. 

The author, looking 'back on the methods for de-foxing proposed in 
Ms journal (i), suggests that, in all these processes, oxidation probably 
plays the most important part. If this is so, on treating foxy or musky 

{t] See R., May, 196, No. 555, Peb.» 1917, No. 183 June, 1918, ko, 684. (Ed .) 
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musts or wines by an oxidising agent, the undesirable taste ought to be re¬ 
moved. Experiments made by the author have shown this to be the case. 

There are many oxidising agents. The best results have been obtained 
with manganous acetate and potassium permanganate; but their use is not 
allowed in wine-making. Hydrogen peroxide, winch adds nothing to the 
vintage that is not already present and leaves no trace behind, is still more 
active. At the strength of lo-ii volumes, used at the rate of i litre per hec¬ 
tolitre, in less than one hour all trace of a foxy or musky taste has been re¬ 
moved from the wine or must. The same result is obtained whether must 
or made wine be treated. If the dose is stronger, the actionis also more rapid, 
but the oxidation is carried still further and wines are obtained that are 
aged by several months or even years. 

In the grapes, musts and wines, there are natural oxidising agents. In 
particular there is a diastase which the author was the first to report in 
wine and which, especially in Grenache, greatly helps to turn an almost 
yellow shade and causes the bouquet to disappear. If sulphurous acid 
is used in winemaking, it should only be used after defoxing in order to 
limit the action of the diastase. 

The same oxidase is produced in the grape by the fungus Boirytis ci- 
nerea, which causes grey mould. 

Some day this oxidase may be obtainable commercially. 

By making wine according to these directions a more or less marked 
“ casse ” will be produced in the wine, but its effects can always be con¬ 
trolled. 


1408 - On a Water Baeteiium Living in Bitter Wines that can Dehydrate Glycerine; 
Glyeero-Reaotion. -^Voisenest, E., in the Anmles de rinstifut Pasteur, Vol. SIXSII, 


No. 10, pp. 476-510. Paris, October, 1918. 

The authoi has found the presence in water (i) of a ferment havii^ 
properties similar«to those of a bacterium living in bitter wines,, which he 
had previously isolated and studied {2). Each of these organisms can de¬ 
hydrate glycerine, changing it to acroleine. The author has studied these 
two bacteria, and has extended the work to cover other bacteria that may 
be found in water, such as B. colt, B. typhus s.nd B. para-iyphm. 

The general morphological, biological, cultural and biochernical cha¬ 
racters of the bacterium isolated from water, on comparison with those of 
the bacterium from bitter wine, show a close resemblance between the two 
organisms. Each organism, on inoculation into a suitable vinous medium, 
can produce the " bitter disease ” of wine with all its organoleptic, micro¬ 
scopic and chemical properties, especially by forming, at the expense, of 
the glycerine, acrylic aldehyde, a substance found by the author to be 
formed in all wines whether new or old, affected with true bitter disease. , 
pothorgauismsseemtobeloi^toone and the same s;^des which, from 
its habitat, its physiological function regarding glycerine and its patho¬ 
logical function in wine, the author has named BaciUm amacrylus, hs the 


(i) Annates de Plnstitut Pasteur, Vol. XXVIII, p. Sot, tAuihor,) 
<2) See a._, July, 19* 3> No. 871. 
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water bacterium constitutes the type species, that of bitter wine can be 
considered as the same species, with its hereditary qualities simply mo¬ 
dified by the necessary adaption to its new food environment, or at any 
rate as a variety. 

This work shows how the introduction of water into wine, which can¬ 
not be avoided in practice, whether during vinification or bottling, cavses 
infection with the germ of the disease. 

This water bacteriim shows analogies and difterences with B, coli 
and the typhus and paratyphus bacilli. Tike them it grows in phenol broth 
at I % at 42® C. Prom its character as a lactic ferment, by its action on 
media coloured with litmus or neutral red, or colourless like the rosaniline 
medium of BNDO,it resembles EsChi^RXSCh's bacillus and difters from that 
of Eberth and even the paratyphic one. The absence of indol-production 
won] d pro du* e an inverse result in comparison, if it were not kno wn that the 
types of colibacilli, of the variety mindoheus, can form that substance. 

Two iundamental properties, the one biological, the other chemical, 
differentiate this organism from those compared with it by the author and 
which are, at any rate one of them, of too common occurrence in water : ~ 
it is not pathogenic and it causes the acrylic fermentation of glycerine. 

Using the property possessed by B. amacryUts of fermentating glycerine 
with the production of acreoline as a basis, the author describes a special 
reaction which he calls the glycero-ieaction which enables this bacte¬ 
rium to be distinguished from the other above mentioned bacteria in water 
analysis. 

1409 - Sudan Bura as a Brewing MalterlaL —briaitt, x^.aud harmatst, h., m the four- 
ml of IftsUtiUe of Brewings Vol. XSIIV (Vol. XV, Kew ^ries), No, 5, y>p. 209-314, 
I^ondoa, Jiine, 1918. 

In 1916 the Imperial Institute sent the authors samples of Sudan dura, 
with a request for their opinion as to its use for brewing purposes. The first 
experiments led the authors to conclude that,in spite of its high percent¬ 
age of fat, dura might prove of value in brewing, especially ixi view of the 
present shortage of grain. In May, 1917, having obtained 5 to 6 tons of 
dura, the authors investigated the possibility of using it as i) malt, 2) roast¬ 
ed grain, 3) flaked grain, 4) glucose, with the following rcsulfis : —- 

Maut,—T he durais not easy to handle during germi nation; the acrOvSpire, 
having no protective skin as in barley, is exposed and easily injured 
and detached during the frequent movement, of the grain. Analyses showed 
a good development of enzymic activity as represented by the diastatic 
power (340 Tintn^r as opposed to 300 for barley malt), and the results are 
similar to those for barley malt, except in the case of the extract, which is 
very scarce. 

Roasteb grain. —Experiments were made with malted and unmalted 
grain. The products were satisfactory in aroma and flavour and compared 
favourably with the products obtained from barley. The roasted grain was 
testeSby Tondon brewers for the manufacture of porter. The porter brewed 
witlp dura was better in colour than that brewed with roasted barley 
although a smaller proportion was used. Experts judged the flavour of the 
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first in no way inferior to that of the second,. It was found possible to sub¬ 
stitute dura for barley in the proportion of 7 of dura to ao of barley without 
changing the character of the beer. 

Two tests in the making of amber malt showed the flavour to be excel¬ 
lent, but the extract yield was low as a result of daJBculty in malting. 
Could this difficulty be overcome it should prove possible to obtain a satis¬ 
factory extract. 

FnA.KES, — The flaking process is easily carried out and the starch 
gelatinises without difficulty. The yield in dura flakes was approximately 
80 %, as compared with about 68 % for maize and 95 % for rice. Suffi¬ 
cient flakes were obtained to make comparative brewing testsin which 
half the usual proportionof flaked maize (15%) was repl^icedby flaked dura. 
The results were satisfactory and brewing experts judged dura flakes to be 
equal to maize flakes. The author considers dura flakes perfectly suitable 
not only for brewing purposes, but also as a food for human consumption. 

GI/UCOSK- — Satisfactory prelimirary results having been obtained, 
about 2 tons of dura werevtsed for making glucose which was usedin part for 
brewing. The sugar obtained was of the malto-dextrin type. The beers 
made were carefully examined. It was found that in new bitter beers de¬ 
cidedly better results were obtained with dura sugar than with invert sugar, 
but that in new mild ales dura sugar gave rather less fulness than invert 
sugar, birt that in new mild ales dura sugar gave rather Jess fulne ss than in- 
vertsugar. Thebeerswereagainexaminedaftersor4week’sstorage. The 
beers made with dura sugar were of better quality than those made with in¬ 
vert sugar., 

The authors consider that if sufficient dura can he obtained at reason¬ 
able prices it may be used successfully as a substitute for roasted barley 
in the manufacture of flakes and sugar of the nialto-d<xtrin type. Sever¬ 
al tables of quantitative analyses are given. 

1410 - The Potato Starch Industry in Italy.—GARELni,F.,mLe Industrie luuane iii%^ 
strate. Year i, No. 8, pp. 45-48. }VIUaii, August, 1917. 

The first potato starch factory was founded at Milan in 1885, This, 
facing great difficulties and owing to initial errors [foreign competition; 
insufficient protection of a lire per quintal; establishment in a large town 
distant from the large potato-pioducing centres ; absence of sufficient ex¬ 
perience m growing big welding varieties) v as oblige d to suspend work. In 
1900-1901, three starch factories were foundtd at ]R.ovigo, Bologna and Fer¬ 
rara, after the agricultural, and most important, side of-the question had 
been thoroughly studied to assitre success. After two seasons, the Bologna 
(the largest) works and that at Ferrara had to close down. At the end of the 
last century, a small works was installed at 'Polonghtra (province of Turin) 
as tl^e result of propaganda carried out by Prof. A. Gareeu of Turin Uni¬ 
versity in favour of growing the industrial potato. As the district was 
unsuited to the industrial crop, the competition due to other better ^own 
and more*paying crops lead to its being abandoned. 

It was owing jo the success of the sugar-beet crop, tha.t industrial po¬ 
tato growing was attempted in 1900-1901. Everything seemed favour- 
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able to the new industry, the cotton spinners alone imported 150 000 quin¬ 
tals of starch for finishing, of a value of 4 to 5 million lire ; the sale price, 
including an import duty of" 2 lire, varied between 30 and 32 lires the 
quintal. On the other hand the yield per hectare was 270 to 300 quintals 
for well prepared crops, thus assuring a satisfactory price of 3.5 to 4 tire 
per quintal. 

The plant required for a starch factory is relatively simple ; one-tenth 
of the capital required for a sugar factory suffices for a starch factory, which 
moreover, requires much less fuel. 

A small works with 100 hectares of land available can work 200 to 300 
quintals of potatoes per day for a season of 3 months, producing 5^ to 60 
quintals of starch per day or 5 000 to 6 000 quintals during the season. The 
Rovigo factory can deal with 500 quintals a day. From 15 to 20 starch 
factories, both large and small, and 3 000 hectares of land devoted to potato¬ 
growing would suffice for Italian needs. The Italian starch products are 
appreciated ; and the reason for the failure of the industry to develop is 
especially foreign competition, the foreign product being sold at 23-24 lires, 
including the import duty. The starch factory could -not reduce its pri¬ 
ces without reducing the hu3dng price of the potato. In 1911 there were 
663 factories in Germany, including 441 agrcultural starch factories. 

According to the Bulletin of the Italian Ministry of Finance, the im¬ 
ports of European starch were: — ' ' . 


Years 

Quintals imported 

Average 

price ia Ures per 
quiut^l 

Total value iu lires 

ipog. . 

169 556 

32 

5 425 792 

1910 . 

15S 459 

32 

5 070 688 

rgir . 

145 709 

37 

5 39 r 233 

1912 . . 

151 221 

34 

5 141 514 

1913 .. 

x6i 949 

30 

4 85S 470 


In these figures arrow-root and sago flours are not included. The 
starch from tropical plants is listed in the tarifi as exotic starch; in X913, 
79619 quintals of a value of 2 627427 Hres were imported. The total im¬ 
ports of starch thus represent a value of about 8 million lires annually. 

At present only one starch factory — that at Rovigo — is working 
in Italy. 

1412 - War SpupS.—DELnH, l^.,i 3 xLeMoniUur Vinicole,r^BX LXIII, No. 41, p. 162. Paris, 

October 8, 1916. 

It is absolutely prohibited to add saccharine to syrups (to the cont^rary 
of liqueurs, to which saccharine can be added freely) in France. As sugar 
is very scarce and glucose being both very scarce and very dear, syrtip ma¬ 
kers are very embarrassed. All that remains is honey apd naturally-sweet 
fruits {figs,* dates, etc.) which are only available in small quantities and that 
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at ix^gb. prices. The makers have the alternative of preparing liquids without 
sugar, but of syrupy consistency, which they could not sell under the 
name of syrups, but wliich could replace them if the consumer himself 
would add a little saccharine to his drink. 

To obtciin the required syrupy consistency recourse may be had to 
plants containing macilaginotts matters ot agreeable taste, or at any rate 
insipid and improved by adding suitable perfumes. Anything that might 
produce undesirable clots must, of course, be rejected. Gum arabic is ex¬ 
cellent for this purpose, especially if good material is used ; in fact some qua¬ 
lities give solutions which are clarified with difficulty, and any muddy 
syrup cannot be sold unless by its nature it is really opalescent. 

On account of this year*s fine grape harvest in France, the prepara¬ 
tion of grape syrup is advised. It, would be dear on account of the high price 
of wine, but it is an excellent product which, though long abandoned, is 
well worth reviving. It is made by heating vintage must, then skimming ; 
chalk is added to neutralise the acidity somewhat; the liquid is filtered, 
and boiled vigorously until it weighs 32*^ Baumc. The product is kept in 
well-corked bottles in the dark in a dry place. 

1412 - Conaiureial anl Domsstis Fralt Drying. — See No. 1404 of this 

1413 - Opium Wax, — Jite.stdjra. Na.th R4K3HIT, in The Analyst, Vol, XEIH, No. 510» 
pp, 321-322. Eondon, Sptaember, 1918. 

Wax is.best extracted from opium by m^ans of cold petroleum ether 
at the xate of 800 cc. of petroleum ether to 200 gm. of dry powdered piumo. 
The ether is decanted off and the extraction repeated for 3 more days with 
700, 600 and 500 cc.petroleiim ether successively. The extracts are united, 
shaken with hydrochloric acid and then with anhydrous sodium carbonate. 
The solution is filtered and evaporated, giving 14.35 gm. of a brown, sticky 
mass having an odour somewhat resembling cod-liver oil. This opium 
wax gave the following results: —Iodine value, 152.5; Reichert value, 2.0; 
saponificatioji value, 114.5 

1414 - Acetic Acid Manufacture on Rubber Estates. — keuchenius , p . E. {Besochish 
Proefstation). In ArchUfvoor Ae RMerenUtiur in Nederlmdsche-Indii, Vol.l, No. 5,p. 413- 
417 -h t Fig. Batavia, 1917,. 

Owing to the continually increasing market prices of acetic acid, an 
attempt was made to produce acetic add according to an old method and 
findout whether the acid obtained in this way would really be cheaper, and 
whether rubber coagulated with this acid would be hot inferior to rubber 
coagulated with imported acetic acid. Investigations by the Buitenzorg 
Central Rubber Station have proved that these questions are to be answered 
in the affirmative. % 

^ The method mentioned is very simple and is founded on the fermenta¬ 
tion of alcohol to acetic acid. The whole installation required for this pur¬ 
pose consists of a wooden cask, .1 -l. ♦ • 

Taking into consideration the price paid now for alcohol, the acetic 
acid obtained thipugh fermentation of alcohol will cost about is, 10^, per 
lb. Should it be passible to use methylated spirit, then the acetic acid jrould 
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cost about 3d. per lb. This acid, however, is of a low percentage concentra¬ 
tion which can be easily ascertained by titration. 

1415 - Meehanieal Coagulation of Rubber. — zuyderhopf, g. j.,in De indiscite Met- 
€uur, Vol. DXI, No. 32, pp. 620-621. Amsterdam, 1918. 

The author first reviews the best known methods for coagulating rubber, 
shows their respective advantages and disadvantages, and then describes- 
the new method of coagulating by heat, together with the results it has 
given on testing it. The present high price of acetic acid and the hope of 
obtaining a product with better qualities lead the author to carry out the 
following experiments : — 

The recipients usually used for coagulation are heated moderately 
from below while a current of ordinary or dry air is passed above. Another 
way consists in passing a current of waim air above the recipients contain¬ 
ing the latex. To prevent the formation of a skin that would hinder the 
action of the air on the deeper layers of the latex, the author advises stirr¬ 
ing the mass, or better still, keeping the recipients slightly agitated. The 
mass, when once well taken, is left and finally craped. The coloitr of the 
crepe thus obtained is quite light although in the first tests it varied 
greatly in each sample. The quality of the product seems quite comparable 
with that of samples obtained by chemical coagulation. The author insists- 
on the economic side of the method, which, by this fact alone, is of interest 
and worth perfecting through further researches. 

J4i6-Tlie Utilisation of Coal Bust for Heating Greenhouses. — Rivoire, p., in the 
me Hwticole^ Ve^r XC, No. 9, |xp- 157-158. Paris, September 16, 1918. 

In order toutilisecoaldust.M. Reverchok, horticulturist of MouHn-^- 
vent, near lyons, France, devised a method of consoiidatirg it with lime, 
as tar cannot be obtained at present. He made bricks, losing an iron mould 
such as thatusedby masons for making flag-stones.' The mould is compo¬ 
sed of two flat, elbow'ed irons, joined at the edges by clamps. The mould 
is placed on a piece of sheet iron wdth two handles, which enables it to be 
carried. The bricks are made with 5 kg, of lime, 20 litres of water and 
100 kg. of coal. 

' The lump quicklime (now sold at Tyons at us. jod. per hectolitre 
weighing 158 to 165 lb.) must be slacked one or two days before vse 'vsitb an 
equal quantity of water. When making the bricks the lime h put in a 
wooden tub together with the required amount of water and mixed vigor¬ 
ously with a trowel. The coal is placed onthe ground near at hand. A hole 
is made in 100 lb. of the dust and the contents of the lime poured into it in 
two or three times. The mixture is stirted with a shovel to mix it well and 
distribute the moisture equally. The mould is then filled with the mixture 
by means of a '^owel and the contents pressed down. The slight hollow 
formed is filled up, the whole re-pressed, and levelled with a trowel. ,Tbe 
bricks are taken from the mould by removing the clamps and drkdJ in the 
shade^for a^ut a week. If they are dried too rapidly in the sun the 
mixture.remains powdery and the bricks break up too easily. The bricka 
weigh’ir to X3 lb., so that too lb. of coal will make 9 bricks. With a little 
.practice 22 bricks an hour may be made. 
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To test the use of the biicks a fire was lit in a greenhouse furnace. Al¬ 
though little wood was used the bricks took fire easily. They ignited 
gradually and gave out a great heat although they were made with very 
bad coal. It is diflScult to understand the part played by the lime, 
though it seems to act as a cement. 

In view of the shortage cf fuel this methedis very valuable. It would 
also be of great service to horticulturists by alkwirg thtm to ise diet of 
bad quality ccal for heating their greenhouses. 

1417 - The Refractometric Estimation of Milk Sugar, — panceaud,!,. and Auerbach, E. 
(Cantonal laboratory, Geneva), in TfavauxcteChimtealmeniaifeetd'Hygiene, Vol.IX, 
Pt. 5, pp. 236 -239 + 3 Tables. Berne-, 1918. 

Communication to the 30th General Meeting (1918) of the Swiss So¬ 
ciety of Chemists and Analysts. 

The refractometric estimation of the lactose in cow's milk, started by 
WoTLNY (who used a calcium chloride serum and a special milk refracto- 
meter) has made little progress. But Acesrmann, using his chlorocalcic 
serum and the Zpiss immersion refractometer, has shown that Wodlny's 
tablescould,withsomeslightmcdifications,beadapted to the graduation of 
the immersion refractometer {Mitteil LehensmitUlmUrsuchmg und Hy¬ 
giene^ VoL VII, p. 319. Berne, 1916). Gabathuler has drawn attention to 
the importance and value of lactose for valuing milk from a hygienic stand¬ 
point ; in fact a clear deert ase in the lactose is seen in sick animals, especially 
if they are suffering from diseases of the udder {Zeiischrift fUr Fkisck md 
Mikhhygiene, 1915, VoL XXV, p. 97), Since then the method has become 
very interesting. In order to ascertain the final difference between the 
lactose content estimated refractometrically and that obtained gravimetri- 
cally, tfie authors have teste d a large number of milks of different origin and 
varying freshness {tioimalorwater€dfreshmfiks,sour milks, abnoimal milks 
from sick cows) by means of the Ackkrmann method for the refracto¬ 
metric estimation and the Auunm method for the gravimetric estimation. 
The results, given in table form, lead to the following conclusions; — 

- i) For fresh, mrmd or xmtered milks, there is a re markable concord¬ 
ance between the refractometric and gravimetric results. 

2) For sour milks, the refractometric method gives results that are 
too high (one part of lactose, changed into lactic acid of a high refractive 
power, and one part of albuminoids coming into solution, are no longer 
precipitated by the calcium chloride). ■ 

3) For ahnormd milk from- sick animals, the refractometer figure- is 
too high, owfing to the increase in the chlorides and changes in the albu¬ 
mins and casein due to the pathological condition. 

34x8 "Free LaeticAcidmSourMilk(i}.—VAsiSLYKB,i,.E. and baker, j. c. (Cbemicai 
Xabomtory of the New York Agricultural Experiment Station, Geneva), in The Journal 6 f 
Biological Chemidry, Vol. XXXV, No. i, pp. i 47 -i 78 + iif Tables. Baltimore, July, 

' When speaking of the acid constituents of sour milk, the lactic acid 
is Understood, as if the acidity were due directly and entirely to the presence 
' _______ • 

(i) See the summary of a previous paper by these writers, in H, May, 1918, No. 578. 
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of free lactic acid as such. When mlk sours under ordinary conditions, 
lactic acidis first formed, but this reacts at once, practically as fast as formed, 
with the basic constituents present in the milk. In fresh cow’s -milk, 
the compounds reacting with acids are, first, basic phosphates and citrates 
of calcium, magnesium, sodium and potassium, and, second, calcium ca¬ 
seinate. When the lactic acid of sour milk reacts with these compounds 
numerous salts are formed, the essential results of the reactions being 
monocalcium phosphate, free casein and calcium lactate. In view of this 
there will not be much free lactic acid in souring milk until these reactions 
are practically completed. 

The authors have used three methods for determining the amount of 
lactic acid in sour milk : — i) measurement of hydrogen ion concentration 
and application of the mass law; 2) double electrometric titration with 
lactic acid and hydrochloric acid; 3) partial extraction by ether; the techni¬ 
que of each of these methods is described in detail. They further jearried 
out experiments on the influence of the adsorption of lactic acid by the ca¬ 
sein and studied the effect of certain factors on the tree lactic acid content 
and on the coagulation point of the casein in sour milk. 

Results. — i) In sour milk most of the lactic acid is present as lactate. 
Part of the free acidis in solution w'hile a smaller part is adsorbed by the 
.casein. A Preshlyseparatedskim-milk,pasteurised at 62^C.,cooled to 25<>C., 
and inoculated with Bacteruim lactis aciii showed no appreciable quanti¬ 
ties of free lactic acid until 20 hours after inoculation (there were then 0,1 cc 
of acid in o.i/N solution in 100 cc. of milk; this amount then increases fairly 
rapidly, amounting to,20 cc. after 48 hours). 

2) In milk soured at 25^ C after undergoing various treatments (pasteur¬ 
ised milk inoculated with B. lactis acidi or Bacillus hulgarims or Sivtiptococ-' 
ms laoticiis ; inoculated unpasteurised milk; etc.j the total acidity varies 
from 70,5 to 2C0 cc. of c.i/N acid per 100 cc. of milk ; the /w lactic acid 
from 8.6 to 104 cc.; the acid as lactate from 51.8 to 92 cc.; the hydrogen4on 
corxentration frm 3.70 to 4,56. In milk soured under ordinary conditions, 
the Mai acidity varies from 70.5 to 107.5 cc.; the free lactic acid from 13,1 
to 34.3 cc.; the hydrogen-ion concentration ixom 4.02 to 4.43. 

3) About 20 % of the free lactic acid is absorbed by the basein in coa¬ 
gulated sour milk and the milk casein begins to coagulate when the hy¬ 
drogen-ion concentration reaches 4.64 to 4.78. The time from beginning 
to end OjL coagulation varies ;rom 30 to 60 minutes, during which time the 
hydro'gen-ioii concentration remains constant. 

4) The first physically and easily perceptible sign of sourmg in milk 
is a characteristic smell and taste, due to the presence of some volatile 
■compoimd formed in the souring process and not to lactic acid. 

There is no apparent relation between either the hydrogen ion xon- 
ceutration or the acidity by titration and the first sign of this flavour, 

Butfer. — R&ms No-16, p. 504. Paris 

, Aiigust 17-24,1918.. « 

r-i incareafeitig the qiiantity pf food stufis they produce the XJnited 

^tes 'al^, ^th^ptkjg to improve the quality and increase tte' 
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commercial value. M. G. D’Avenbd gives a significant example of this. 
Instead of heavily salting their summer butter, the amount of which 
exceeds the demand, and which is usually mediocre butter not easy to sell, 
the American farmer has devised what was first called “ magic butter 
then boiled or sterilised " butter, and which is now known officially 
as “ renovated butter ”. 

The butter is melted as soon as bought on the market by the 80 firms 
that use the method, then solidified in iced water after i % of glycerine 
and 5 % of salt have been added, then preserved in closed recipients un¬ 
til winter. To return it, according to the demand, to its original state, 
the salt and glycerine are carefully extracted by again melting it; it is 
mixed with 3 times its volume of milk, and the emulsion of butter and milk 
obtained in this way exactly resembles fresh cream, which is then churned 
in the usual way. “ Renovated butter ” is quite pure, since it contains no 
foreign matter, and, although it is required by law to be labeled “ reno¬ 
vated butter ”, it is nevertheless much in demand on account of its price, 
more modest than that of choice varieties. 

I4SO - The Manufacture of Casein from Buttermilk or SWn Milk.— dahlm^o, a. o., 

in the United States Department of Agriculture BulletinlSfo, 661, pp. 32-1-9 Figs. -}- 6 Ta¬ 
bles. Washington, April 9, 1918; 

The utilisation of by-products by a large number of creameries is daily 
becoming of more economic importance. Because of the ever-increasing 
competition, the future success of many creameries depends in no small de¬ 
gree upon both the quality of their products and the extent to which by¬ 
products may be prcfficably utilised. 

In the past skim-milk casein is the only kind that has been made in 
large quantities; a good grade of casein can also be profitably made from 
buttermilk, when it does not bring exceptional prices for food. It is 
advisable to convert the buttermilk into food products when proper markets 
can be obtained, as greater profits can then be obtained. But as it is not 
always possible 10 titilise all the buttermilk in this wa>, it is important to 
be aMe to turn the surplus into casein, which keeps perfectly and finds a 
ready market. 

BoTimMiTK CASEIN, — The recovery of casein from biitteimilk b^^ 
the method to be outlined depends on the normal acidity of the birttermilk. 
The sour buttermilk from the churn, or that which has ripened to the re¬ 
quired acidity, is heated sufficiently to cause a rapid separation of the curd 
and whey. Owing to the fineness of buttermilk curd every precaution must 
be taken to prevent it frombeing broken up any finer, which makes handling 
more difficult. Turning steam directly into the butter tends to break the 
■curd up. The method devised for suitably heating the buttermilkin to run it 
through a steam jet or ejector, which gives the desired temperature in.a ra¬ 
pid and efficient manner and with very little agitation of the curd. ^ With 
buttermilk of sufficient acidity a good separation should be obtained at a 
temperature varying between 115P and 130^B {46.11^ and 54 - 44 ® Q* 
method is based on results obtained in devising a method for handling 
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surplus buttermilk at the Grove City Creamery, Pa., operated under the 
supervision of the Dairy Division, U. S. Dept, of Agricultuie. The method 
has been thoroughly tried in a commercial creamery, whereit is giving most 
satisfactory results. 

Precipitating the curd. — The buttermilk from the churn is pumped into 
a tank elevated sufficiently to allow it to run by gravity through an ejector 
and from there into another tank below, whose gate valve is high enough 
to let the drain rack run under it. To save time, the heating should be 
done quickly. A valve placed in the buttermilk pipe leading from the tank 
to the ejector, and one in the steam pipe next to the ejector, permit easy 
control of the temperature to which the butteimilk nius t be heated to obtain 
proper separation. While conclusive data bearing on the acidity re qitired 
for the most favourable results have not been obtained, an acidity of from 
0.65 to 0.80% a t the time of precipitation apparently gives the best working 
conditions. Buttermilk kept too long and highly acid tends to give a soft, 
sticky curd difficult to handle, especially when a high precipitating tempera¬ 
ture is used. By varying the temperature used the proper degree of heat 
necessary to get good results may be obtained. At that temperature the 
buttermilk coming from the ejector is in such a condition that the curd rises 
quickly to the top, leaving the clear whey below. As soon as the curd has 
massed at the surface, which requires only a few minutes, the greater por¬ 
tion of the whey can be drawn from the bottom of the vat into the cloth- 
lined drain rack. The clear whey passes through the drain cloth quickly and 
by gradually closing the gate valve as the curd lowers in the vat, nearly 
alTof it can be drained away. When the whey has drained away, 
the hot curd is placed on the drain racks ready for^ washing-. The curd 
is washed at least twice with cold water, using a she wer-bath spray nozzle. 
The drainage water should test less than 0.20% acidity, which is'possi¬ 
ble with two washings. The curd is placed in a foim made of i inch sur¬ 
faced material 20 in. square and 8 in deep which is lined with 2 press cloths; 
the cloths are turned over from both sides so as to hold the curd securely 
when pressure is applied. The curd is pressed heavily until the curd is 
sufficiently dry for satisfactory grinding. The dry curd is ground finely, 
then dried. Fine-niesh screening must be used for the drying trays, as the 
butter m il k casein i? very fine, not flaky like that made from skin milk by 
the addition of commercial acid. The curd is then spread unifoinily over 
the drjdng trays by means of a simple shaker screen, like those used for 
screening sand. 

The time required for proper drying depends an the condition of the 
curd, the umfoxmity of the spreading on the trays, and the volume and tem¬ 
perature of the air passing over the curd.. The volume and speed of the 
, m blowing over the curd should not be excessive, but sufficient to car^y off 
the ^moisture readly. If the air current is too swift the dried casein is 
bibwp oft the trays. A temperature of 130® F {54.440C) is sufficiently high 
for ^ purposes. dried at that temperature comes frem the drier in a 

•ft^grmnedc^n#Mpfi,ted breaks up easily, while that dried at a higher tern 
to cake in one mass and is harder to grind to the same 
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degree of fineness. High, temperatures may give casein that is more diffi¬ 
cult to dissolve or discoloured. The casein can be dried comj)Ietely at 
103® F., provided that the curd has been properly ground and spread upon 
the trays in the proper manner. 

The best type of drier is made of tcngue-and-groove boards nailed both 
sidesof the studding, the space between being filled with insulating material. 
The tunnels should be lined with galvanised iron if they are to be used con¬ 
tinuously as the hot air dries the boards out. The double tunnel drier is 
the most economical. The tunnel should be i inch wider than the trucks 
and drying trays. Many tunnels are made 31 or 33 inches wide to take the 30 
in.square drying trays that can be bought ready made. - The tunnels used in 
these experiments were 24 in. wide. A double-tunnel drier, 23 ft. long, 5 
ft. high, and each tunnel 24 in. wide will hold trays filled with the casein 
from 20 000 lb. of buttermilk. The driers can be made of any length and 
height but should be high enough to allow a man to walk in and out easily 
when pushing the trays. 

A blower of sufficient capacity to send a large volume of heated air 
over the ground curd is required. Details are given for the construction of 
the drying trays and trucks, the curd mill, the curd press, the drain rack 
{like those used in the manufacture of cottage cheese) and other accessories. 

It is advisable to grind and screen the casein after it comes from the 
drying tunnel in order that it may be of uniform grain and appearance; 
after it is shipped in strong sacks. 

Onthe average 100 lb. of undiluted buttermilk yield on the average from 
2.8 to 3.1 lb. of dried casein. In many creameries the cream is diluted with 
too large a quantity^of water before churning, thus giving lower yield of 
casein 

definite figures can be given on the cost of manufacturing, as cost¬ 
accounting data were not kept that could give results applicable to ordinary 
creamery conditions. If 10 000 lb. of more of buttermilk~are handled daily 
the cost of making dried caseiashould not exceed 3 cents per lb. in the U, S. 

The factors that have an important influence upon the quality of the 
buttermilk casein are: '—the fat content of buttermilk; washing the precipi¬ 
tated curd; temperature of drying the ground curd; temperature of preci¬ 
pitating the curd; acidity of buttermflk at the time of piecipitation. These 
factors are considered separately. Since the fat originally in the buttermilk 
is concentrated in the dried casein, it probably has a deleterious effect upon 
the strength and general working properties of the casein. An increased 
quantity of fat yidds a casein of poorer solubility and strength. The eSects 
of these various factors are shown in a number of tables. 

Skim-mi^K casein. — This is usually made by adding crude commer¬ 
cial sulphuric acid to the fresh skim milk after heating the latter to a tem¬ 
perature of I2 o<^.F, (48.890 C.). The advantage of this m-thod is that the 
skim milk can be disposed of quickly and at a time when the quality of 
the curd is in the best condition. ~ » 

The*skim-milk is heated directly by steam in a wooden vat tc t2oo 
F„ never above tzs^ F. Commercial sulphuric acid fi.83 specific gravity) 
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is then added at the rate of one pint to every 1000 lb. of milk, at the same 
time stirring the miidiire continnotisly. More using, each pint of acid 
should be diluted with about a gallon of water. After adding the acid the 
skim-milkis stirred gently until the curd is well separated, which takes only 
a few minutirs. If the curd does not separate well more acid may be added. 
The clear whey is run ofi and the curd lemaining in the vat is rinsed with 
cold water to remove the excess of whey and acid remaining. The curd is 
then placed in the burlap or duck press cloths and put to pre.ss till suf¬ 
ficiently dry. The curd is then grcund, placed on the trays and dried in the 
tunnel drier. 

The cooked-curd method of making skim-milk casein, requiring prac¬ 
tically no equipment save the precipitating vat, is coming into general 
use among creameries near to a central drying plant. The skim-milk is 
heated to t2ooF. and snlphuric acid added to coagulate the casein, as de¬ 
scribed above. After draining off the whey the curd is broken up in the 
vat, covered with water, and the mixture heated to lyo^-iys^^ F. (76.67^ 
to 79.44^0.) by means of direct steam. At that temperature all the curd 
should collect in a semifluid, plastic, tough mass. The water is drained off 
and the soft curd placed in a barrel, where it settles into an almost air-tight 
mass which on cooling changes to a very tough impervious mass that will 
keep for several days, even in hot weather. The barrels filled with cooked 
curd and covered with burlap can be shipped to the central di'ying plant. 
Cooked curd is hard to grind and requires an especially strong mill. 

Casein can be made successfully from skim milk with the ejector metho d 
of precipitating ;?he curd, but care must he taken in allowing the skim milk 
to curdle before heating, or a tough, rubbery curd, impossible to handle, 
will result. The curd from naturally soured skim rmlk, separated by the 
ejector method of heating, is not only handled as easily as that precipita¬ 
ted with sulphuric acid but is not nearly so tough nor so hard to grind. 

Prom 100 pounds of average skim-milk between 3 to 3.25 lb. of casein 
can be obtained. 

After describing the requirements for good casein (especially its solu¬ 
bility, adhesiveness, and general working qualities), the author considers 
the casein markets and prices. 

A few years ago casein cost from 5 to 7 cents a pound, but during the 
last 2 years the price has doubled or more ; at one time even 22 cents a 
pound was offered in the United States. 

14^1 - The Installation and Equipment of an Egg-Breaking Plant. — Jenkins, M. k., 

in the £ 7 . 5 . DepJment oj Agriculture^ Bulletin No, 663, 25 pp. -f 25 Exgs, -j- 2 Photo¬ 
graphs *f 2 Tables 4 Bibliography of 5 Publications. Washington, May 27, 1918. 

The aim of this btilletin is to assist manufacturers of prcstived liquid 
e^s to make a judicious choice of apparatus and to instal their plant so as 
to prep^ethepreserveshygienically and, at the same time, assure the maxi¬ 
mum economy of space and labour. A modern plant of this kind must 
eojitam a chilling room for whole eggs, a candling room, a chilled room for 
b^i^the eggs aadpempvingthe contents from the sheli.aroom for wash- 

V _j ^ ^ ' ' /if- ' , 
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ing and sterilising the utensils used for breaking and separating, and a 
refrigerating roona for the rapid freezing of the liquid eggs and their storage. 

A plan shows the arrangement of the different rooms. It provides for 
a staff of 12 breakers and a daily output of 120 cases if the white and the 
yolk are separated andof 180 cases if the eggs are preserved whole. Askilled 
worker may prepare 12 to 15 cases of whole eggs daily and 8 to 10 ca- 
sesif the white is separated from the yolk. The temperature of the rooms 
varies according to the purpose for which they are used. The temperature 
of the chilling room should be from 32 to 40 ^^., that of the candling room 
from 50 to the breaking room from 60 to 65^, the sterilising rocm nor« 

mal and that of the refrigerating room from o to lo^F. All the rooms should 
be suitably insulated. The breaking and sterilisation rooms should re¬ 
ceive plenty of natural light from windows. The walls and ceilings of these 
two rooms should be plastered and white enamelled and the floors concrete 
with trapped drains. Betweenthetwo roomsshouldbe a sliding window for 
the transfer of equipment. The refrigerating rcom should be equipped with 
shelves of piping through which passes the brine for freezing the cans of 
liquid eggs. The shelves should be 20 in. wide and about 15 in apart. 

The candled eggs are removed to the breaking room in metal pails. 
Leaking eggs after candling are placed in special square trays (made of 
galvanised iron with an iron plate perforated to hold 36 eggs ; it is 12 
square and 3 % in, high) for removal to the breaking room. The apparatus 
used in the liquid egg preserving industry must, like that of dairies, be made 
of material which washes easily and does not rust. 

The eggs are broken into glass cups which make it easy to see which 
eggs should be rejected. The cups should be of thick glass capable of 
holding two eggs-but not more; sometimes only one egg is brokeninto each 
cup. The ctips are placed on a special metal tray fitte d with a detachable 
knife on which the eggs are broken. The knife rests in slots in standards 
fastened to the ends of the tray. When the white is separated from the yolk 
this should be done by a sanitary mechanical device. The tables should 
be covered with non-absorbing material, such as metal or porcelain. A full 
list of the requisite apparatus is given in a table ; part of it may be bought 
ready made, but part must be made to order. 

Before freezing liquid eggs the whites and the yolks must be mixed in 
aspecial churn fitted with a motor-driven paddle. This is one ofthe most 
important pieces of apparatus in the breaking room. Two types of churn 
are at present in use, one chills the eggs to nearly freezing during the churn¬ 
ing process,.the other simply mixes the eggs The first type is indispensable 
in establishments having no adequate refrigeration.system for cooling the 
eggs before breaking and rapidly freezing the liquid eggs. Holding the eggs 
at a warm temperature, even for a few hours only, causes a rapid multiplica¬ 
tion erf bacteria. The refrigerating churn most commonly used is a modified 
pasteurising machine which may be bought from dairy supply firms. Non¬ 
refrigerating churns are also described and illustrated by figures. ^Tt is 
essential that the churn be made so that it may be rapidly washed and 
sterilised. The sterUsing room must contain sinks fox washing the utensils>. 

i.- ’ “ [I4 «i3 
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and sterilisers. The sinks must be fitted with mechanical rinsers and 
drains. 

Frozen liquid eggs are usually sold in 30 lb. tins, but sometimes in 
20,10 or 5 lb. tins, especially in the case of the whites of eggs. 

1422 - Microrganisms and Heat Production in Silage Fermentation (i). — hunter, 
0. W. (Diiry Bicteriologist, Kansas Agricultural Experiment Station), in the Journal 
of AsrkuUural Research, Vol. X,No. 2,pp. 75-83 + i£> Pigs. + Bibliography of 15 Publi¬ 
cations. Washington, July 9, 1917. 

Different workers disagree as to the cause of heat production in silage. 
Some consider it to be due to respiration of the tissue cells, others to respi¬ 
ration of tissue cells and microorganisms and others to microorganisms 
alone. In order to solve this problem the author ensiloed maize, alfalfa, 
sugar cane and kafir under the following conditions: — i) normal, natural 
fermenting forage; 2) forage treated with antiseptic; 3) forage treated with 
heat; 4) forage treated with heat and inoculated with bacteria; 5) dried 
forage. 

Heat production occurred in the untreated and inoculated forage; 
in the other cases the rise in temperature was due to heat absorption. 
Dried forage undergoes normal fermentation when water is added. Heat 
production in silage is, therefore, due tc bacterial activity and not to respi¬ 
ration of the tissue cells. . ^ 

1423 - The Cork lufastry, — Barris, in Le CUne-U^ie, Year XXIV, No. 635. Boue 
(Algeria), September 15, 1918. 

Report by the author,* Financial Delegate on the Committee of the 
Councillors for Foreign Trade at the French Ministry of Commerce and the 
General Government of Algeria, dealing with the general question of Alge¬ 
rian and French corks and its rdation to other countries. 

World's cork production. — Cork production is strictly limited to 
the Western Basin of the Mediterranean and the Atlantic coasts of the Ibe¬ 
rian Peninsula and South-West France. Expensive attempts have been made 
to plant the cork-oak in many places (California, Australia, the Cape, Ja¬ 
pan, etc.), but with wholly negative results. Countries having forests of 
this tree thus enjoy a natural monopoly. 

The appended Table shows that Algeria alone furnishes nearly % of 
the virorld’s production; France, Algeria and Tunis together furnish just 
over % of that production, without including Morocco, where there are 
vast forests that will soon be exploited. The cork industry is very little 
devdoped in France and it practically does not exist in Algeria. 

World’s cork markets. — The greatest consumers of unwoiked cork, 

. not including France, are : — England, Russia, Germany, Austria-Hungary 
and the United States. The four last-named countries admit unworked 
or slab cork duty free and subject worked cork to heavy duties to protect 
the home industries. England is the only one of these nations that* ad¬ 
mits both raw and worked cork duty free, but the cork comes mostly from 
Porttfgal and Spain. 

—1 ‘ —^— . 

(s) See also R. July, 1917, No. 850. (Sd.) 
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Area and yield of cork-oak forests. 



Area of cork-oak 

Yield in cork 


forests 

of these forests 


hutares 

guifttals 

France . 

150 OOO 

120 OOO 

Algeria. 

426 OOO 

419 OOO 

Tunis..*. 

82 OOO 

50 OOO 

Italy. 

80 OOO 

40 OOO 

Spain.... 

250 OOO 

275 OOO 

Portiigal. 

300 OOO 

425 OOO 

Morocco . ... 

note 

note 

Totals . . . 

I 388 000 

1 339 GOO 


UmWORKED CORK. — The following countries imported the following 
amounts (in quintals) of raw cork in 1913: — France, 66 000 ; Russia, 
72 000 ; Germany, 58 000 ; ilustiia-Hungary, 56 000 *; Belgium, 35 000 ; 
Netherlands, 22 000 ; United States, 55 000 ; Spain, 30 000 ; England, 
9000; Sweden, 4000 ; Denmark, 4000 ; Italy, 2000; Japan, 2000. 

The expoxts of raw slab cork from Algeria into France are sent for to 
be partly turned into worked products. France re-exports part of the 
Algerian cork as well as part of the home product in the raw state, ^wiaile 
she has to import worked cork, which shows the inferiority of her bottle- 
stopper industry, although France is the most important market in the 
world for the woiked products, on account of the large amount of wine 
bottling carried on. • 

The countries of central Europe, Belgium,, the Netherlands and the 
United States appear to have taken the first place on the Algerian cork 
market. 

The exports of male cork, debris, etc. preponderate in this trade. The 
exports to Central Europe and America mostly consist of these products, 
used for making cork powder, agglomerates, now so much used, and lino- 
leu#!. 

On considering market cork only, it is seen that the above-mentioned 
. countries hold a good place, but it wiE be found that France and Russia 
absorb of the good Algerian cork, while the great mass of the by-pro¬ 
ducts and inferior qualities is taken by the Austro-German and American 
* trade which transforms it, reexporting a part after manufacture. 

Worked cork. — The Algerian exports of worked cork are so far very 
Hmited! In 1913‘they reached 6500 quintals, and represent the product 
of about 10 000 quintals of raw cork. About 70 % of these exports goes to 
France, while the rest goes to Central Europe, especially Austria-Hungaiy% 
whose importations through Adriatic ports are graduahy increasing. 

The Algerian industry. —■ This is quite rudimentary, only working 
10 000 quintals in the best year {1913)- 

There was a double reason before the war for this state of affairs. 
On, the one hand; tlie local consumption is smaE and wiE only increase 


S'. 
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dowlyin the future. On the-other hand the big cork-consuming and non¬ 
producing countries have taken measures to assure that the cork will be 
transformed into worked products in the importing country by placing light 
duties on unworked cork and very heavy, if not prohibitive, duties on worked 
cork (save Great Britain). 

The author points ont the necessity for Fiance to obtain, after the-war, 
free trade between all countries for worked cork or, at any rate, equality 
as regards import duties for all corks in aU countries. 
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1424 - New and Rare British Fungi. -7 WAKBPiEH>,E. 2 ii.,iii the Royal Botanic Gardens, 

Km, Bulletin of Miscellaneous InformaHon, No. 7, pp. 229-233. I/Ondon, 1918. 

Among the seven species of fungi observed in Great Britain from 1916 
to 1918 and recognised as new to science or to the mycological flora of the 
country, the following deserve special mention: — 

1) Merulius Pinastri Burt., found in abundance at the Botanical Gar¬ 
dens at Kew in September, 1917; the conditions in the greenhouses are so 
favourable to its development that at times it becomes almost a pest. 

2) Nectria fusco-purpurea u. sp,, observed at Wisbech in 1917 on dead 
branches of Pond’s Seedling plum trees; there is no evidence that this 
fungus caused the death of the branches, but it was not found on any other 
variety of plum. 

3) Cercozporella Antirrhini n. sp., reported from Worcester (September, 
1917) and from Birmingham (June, 1918) as damaging ‘Antirrhinum, the 
leaves and stems of i^hich it attacked. 

4} Mastigosporium dbum var. muiicum Sacc., on leaves of Dactylis 
glomerata at Oxshott (October, 1917) and at Eew (1918). 

3) Helminthosporium Warpuriae h. sp., on an injured stem of War- 
puria clandesiina at Kew in July, 1917; this fungus appears to belong to 
the class of facultative parasites, having entered the plant through a 
wound; it grew there parasitically, but probably as a rule it is a sapro¬ 
phyte and would not attack an uninjured plant. 

1425 - Patents tor the Control of Diseases and Pests of Plants. — Bee No. 1406 of tMs 

Review. * 

1426 - Diseases Reported on Wheat in Java.— Falm, B., in the MededeeUngen van het 

taboratorimn voor Planiensiekien, No. 34, pp. 1-31 + iz Figs, -f-1 FUte, Batavia, igiS. 

In 1918 the Department of Agriculture, Industry and Commerce con¬ 
ducted wheat growing tests in the high and low regions of Java. In the 
high regions, the results were, as a rule, satisfactory, save for the fact that 
a more or less large number of wheat plants of different varieties (the tests 
had*been carried out with wheat varieties from Europe and India) was at¬ 
tacked by fungous diseases amongst which Ustilago Triiici (Pers.) Rostr. 
and GMfella SauUmtii (Dur. and Mont.) Sacc. = Fmarium ro$^aUm 
Appel and Wollenw. are of consideiable importance. The diseases were 
probably introduced with wheat grains as they were previously unknown in 
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Java. Since then, Helminthosporiumgramineum (Rab.) Eriks. (?), H. geni- 
culatum Tracy and Earle, and Nigrospora Panici Zimm. have been recorded 
as injurions. The author is as yet unable to say whether the two Hchii'n- 
thosporium diseases originated in Java; he is, however,of that opinion, as 
he has occasionally found both the species on maize. NigiOFpora Peniti 
has bean long known in Java. 

1427 - Uromyces pedicellatus n. jsp., a Rust Injurious to Eragrostis abes- 
siniea and B, cuhrala in the Transvaal. — polk Evans, i. b., iuUn; Royal 
Botanic Gardens, Kew, BulleUn oj Miscellaneous Information, No. 7 , PP- 228-229 -I- i 
Fig. I^ondon, 1918. , 

According to observations made by the author at Pretoria, Transvaal, 
the stems and leaves of Eragrostis ahessinica lyink. (= Poa ahyssinica Jacq.), 
locally known as “ teff are very seriously attacked in South Africa by an 
Uromyces which does not appear to have been described hitherto. The 1 eaves 
andstemsof£. ci^rz^^^ZdiNees are also frequently attacked by an Uromyces 
differing slightly from U, Eragrostidis Tracy, already described on E. pecti^ 
nacea Nees in North America and on E, cynosuroides Beauv. in India. The 
XJromyces on E, is identical with that on E. abessinica and it seems 

not improbable that the rust which attacks E, ahessinica in South Africa 
has passed on to it from E. ctirvula. The author describes this rust under 
the name of U, pedicellatus. 

142S - Cron&rtium occidmiale n. sp., a Rust Injurious to Pinus edulis^ 
Pa monophyllBy Ribes spp. and Grossularia spp. in Colorado and Arizona? 

0 . S* A., — Hbdgecock, G. G., Bethel. B. and Hunt, N. K.,, in tUe Journal oj 
Agricultural Research, Vol. XIV, No. i< 3 , pp. 411-424 + 1 F%. -f- i Hate. WasliingtOn* 
Pecember 2, 1918. 

The authors describe as a species new to science Cronartimi occidentale, 
a parasite of Ribes spp. and Grossularia spp. This rust has been observed 
in Colorado for many years and also in Arizona and seems to have been four, d 
in Kansas on R. aureum before being reported from the other two States. 
“By means of cultures it has recently been found possible to grow it on Ribes 
spp. and Grossularia spp. even in the Columbia district (Washington). 

Repeated inoculation experiments have shown the aecidial stage of this 
fungus to be represented by a species of Peridermium;2.t present known as 
Per, occidentale, which has so far been found on 42 Pinus eduUs trees in 
five different districts of Colorado and on one P. momphylla near Prescott, 
Arizona. Theke two pines, together with P. cembroides,''winch is probably 
also a host of Per, occide%tah, and P. quadrijolia, are known as pifion '' 
pines. As this rust has only been observed on the trunks and branches of 
pifions and, so far as is known, does not attack other pines, it has been 
called pinon blister rust. In the various districts of Colorado and Arizona 
in which Cron, occidentale has so far been observed the common host of the 
urediniospores and teliospores is R. aureum, although both these forms are 
sometimes found on R. odoratum, R, inehrians, Grossularia recli^ata x Gf. 
MrieUa and Gr. hptantha, 

€rm. occidentale was inoculated with positive resufts into R. afneri^^^ 
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num, R. dureum, R. coloradense, R, Giraldi, G. glanduloswm. R, malvac&um, 
R, MgruMj R. odomtum, R. sanguineuMt Ribes sp., Gr. incrmis, Gr. missourien- 
sis and Gr. reclinata x Gr. hiriella. 

Cron, occidentale, which differs from Cron, rihicolainthj^ aecirlial stage 
especially, seems capable of over-wintering on R. aureimi and remaining 
independent of the aecidial stage. 

R&r. oiipidentale is rarely found, at a certain distance above the soil, on 
very oldP. edults trees, and occurs in the crevices of the bark, often without 
adjacent dead areas. In such case the fungus is hardly discernible, even 
with a hand lens. Its effects are clearer on young trees, a number of which, 
apparently killed by the fungus, have been found in South Colorado. They 
are usually attacked onthe trunk and branches near the soil, some becom- 
1 ng spike-topped. Plants of Ribes and Grossularia attacked by Cron.occiden¬ 
tale seem to suffer but slight injury. If the attack is severe partial loss 
of leaves will result, and repeated attadks may cause stunted growth, but no 
trees killed by this fungus have been found. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

1429 - Orchid Parasitic on the Leguminous Plant Caesalpina coriaria^ In 
the Dominican Repuhli^ — See No. 1363 of this Remm. 

1430 - Sorghum balepeme, a Weed in Porto Rico. — Stevenson, j. a., in the 
Kcvista de Ai^HcuUum de Puerto Rico, Vol. I, No. 3, pp. 133-135 -f 2 Figs. San Jnan, 
Porto Rico, 1918. 

The presence of Sorghum halepense (Johnson grass, yerba de don Car¬ 
los or canuela is reported from Porto Rico. The grass has been 
noted in various jdaces in the neighbottrhoodof Rio Pedras and is fairly com¬ 
mon in the pineapple-growing zone near Vega Baja ; it is certainly present 
in other parts of the island. The weed has begun to spread largely in the 
pineapple plantations, causing considerable damage. 

Asregards means for controlling the grass> the first precaution is to 
avoid bringing it into the fields as a forage crop, because the disadvantages* 
resulting from its great tendency to spread and the difficulty with which it 
is extirpated once it has taken root are much greater than its value as food 
for cattle. 

If the plant has alread:^ spread in a field radical measures must be 
taken at once ; and seed formation must be avoided at all costs. It must 
be removed by tearing up its rhizomes; after a few weeks the operation 
should be repeated to destroy the plants produced by the pieces of rhizome 
remaining after the first removal. 

When the plant has already taken possession of a considerable area the 
rhizbmes will have to be removed for some years in succession : but the 
author thinks there will be no need for such an extreme measure at Porto 
Rico. In Jbhis case, however, the plant should be kept level with the soil 
by using the ground two or three years in succession for the-production of 
cut forage. Then, after a light ploughing, some crop should be grown that 
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requires the use of a cultivator. With a little more efiort, by extirpating 
the plants of S. halepense as they emerge from the ground, the work will be 
crowned with complete success. 

INJURIOUS INSECTS AND OTHER DOWER ANIMAI,S. 

1431 - Eansmies of the Chinch-bug (Blissas leacopterus), Observai in Illinois, 

U* S. A. {i). — Flint, W. P.,m the Journal of Economic Entomology, Vol. XI, No, 5, 

pp. 415-419. Concord, N. H., 1918. 

Up to now it has usually been supposed that the eneames preying on 
the chinch-bug were only of very limited efficacity in limiting the ravages 
of that insect. Observations made in Illinois during the recent plague there 
of this hemipteron (1909-1915) show the contrary however. 

The enemies most commonly found feeding on Blissus kucopterus in 
the infected zone were adults and nymphs of the damsel bug {Reduviolm 
J&rus), larvae of Chrysopa and Hemerobius, adult Blechrus glahrcdus and 
Bl, pusio, nymphs and adults of Pagasa fusca, larvae of various species of 
Coccinellidae, nymphs and adults of the flower bug {Triphleps insidiosus). 

Casnonia pemsylvanica feeds on stnall numbers of the bug, while 
Agonoderus palUpes eats the dead bugs and their moulted skin. 

Ants were never seen to attack the living insect. 

Judging from the abundance of enemies in the fields infested by BUs- 

leucopUfM, and the numbers of the latter eaten by them it is probable 
that when, after a period of abundance, the development and spread of ihe 
hemipteron are stopped by weather conditions, their enemies, with Eumi* 
crosoma benefica (parasite of the eggs of Blissus), might even*'prevent 
the pest from becoming harmful for some years. Thus, over a large area 
of Illinois, infested by chinch-bugs, no damage was noted in 1917, which 
is partly due to the abundance of predatory species in the fields. Red. 
ferus and fusca were extraordinarily abundant in fields infested by 
Bl leucopterus during the summer of 1918. 

1432 - Parasites of Poriheitia dispar (Gipsy Moth) in Spain (2);—tecEx, n. g. 

in the Revisza de Montes, Year No. 1004, pp. 775-7Si -f 2 Figc». Madrid, igiS.* 

The larvae of the gipsy moth {Porihetria dispar T.)known in some 
districts in Spain under the name of ^Tagarta'' and very injurious to oaks, 
whose leaves it eats— are spreading alarmingly in the neighbourhood of 
Madrid (Casa de Campo, El Pardo and Puerta’de Hierro). 

However, the macrolepidopteron is not exempt from parasites in 
Spain. The following chaldds, parasitic on its eggs, are described briefly 
by the author 

1) Anastatus hijasciatus, very abundant and one of the most effica¬ 
cious enemies of the gipsy moth; 

2) Sekedim kuwanae; not less efficient than the preceding one; 

----•-;--- 

{i)SeeJR., Jime 1914, No. 588; i?., July, 1915, No, 768. {Ed,) , 

{2) See if., May, 1911, Ko. 1568; R., August-September-Octobey, 1911, No. 3025 j if., 
March, 1916, pp. 330-331. (Ed,) ^ p 

[ 143 «- 143 !] 
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3) Atoposomoidea ogimae, not very abundant. In addition there 
exists in Spain a new species Tyndarichm which might perhaps replace 
Tynd, navae among the chalcids parasiticf on the eggs of the gipsy moth.^ 

1433 - [Apanteles flacteicolor and Meteorus versicolor^ Hymenoptera 
Parasitic on the Brown-Tail Moth (i?aproc^/s qprysorrhea). Imported into 
the United States from Europe (i). ~ muesebeck, c. f. w., in the journal oj 
Agricultural Research, Vol. XIV, No. 5, pp. 191-206. ^ Washington, July 29, 1918. 

In the winter of 1905-1906, as the result of arrangements made by the 
Washington Bureau of Entomology for the importation from Europe into 
New England of parasites of Porthetfia dispar (gispy moth or bombys dis¬ 
parate, spongy, zigzag) and Euproctis chrysorrhea (brown-tail moth), a 
large number of winter webs of the second species were sent from Massachu¬ 
setts to the special laboratory, then at North Saugus, but moved later to 
Melrose Highlands. This material was placed in special tubes, and, at 
the beginning of the following spring, were observed in the tubes numeious 
specimens of Pteromalus egregius, a chacidoid ectoparasite* of the winter¬ 
ing brown-tail moth larvae, as well as many specimens of Monodonto- 
merus aerms Walker, another chalcidoid which often hibernates in the adult 
stage in the web of the moth. The moth larvae soon became active. As 
it seemed unlikely that theselarvae should be the hosts of endoparasites 
they were removed from the tubes and destroyed with the exception of a 
few which Mr. E. S. H. Titus, who was then directing the investigations, 
continued to feed for a certain time. From these larvae were obtained two 
braconid parasites, one belonging to the genus Apanteles, the other to the 
genus Meteorus. 

As the result of the discovery made by Mr. Titus, the moth larvae in 
webs received in America ddring succeeding winters were not destroyed 
when they emerged in spring, but were fed for several weeks in order to 
rear out any endoparasites they might contain. This method was followed 
till 1911, when importation was stopped. There were then available for 
distribution in localities infested by the brown-jail moth about 40 000 co¬ 
coons of Apanteles lacteicolor and 1600 of Meteorus versicolor. These spe¬ 
cies are widely distributed in Europe, both having been obtained from moth 
webs sent from France, Holland, Germany, Russia (especially South Rus¬ 
sia), Austria, Switzerland, and Italy. The spread of the parasites has been 
so rapid that, although only 150 colonies of Apanteles and 20 of Meteorus 
have so far been distributed in 135 and 18 localities respectively, no further 
colonies are required*. Both parasites have been recovered from the whole 
brown-tail moth area either by rearing the moth larvae in spring or by dis- 
, secting the hibernating larvae. 

The two braconids which hibernate in the brown-tail moth larvae, 
A. lacteicolor and M. versicolor, were first described by ViERECx: and Wes- 
MAELin 1911 and 1835 respectively. A more complete description of the 
adults of both species is now given and their biology discussed in detail. 

y 

(1) See R. Aug.-§ept.,-Oct. 1911, No. 3025; Nov.-Dee., X91X, No. 3252 ; R. Harcii, , 
1916, pp, 330 - 33 ^- 


[ 143 ^- 1433 ] 



rs, BTC. 
1S10T7S 
ARI0U5 
OPS 


1510 INSECTS, ETC.. INJURIOUS TO VARIOUS CROPS 


A. lacteicolor is of great importance as a means of control. It is such 
an efficient parasite that 20 to 25 % of brown-tail moth larvae in a web 
are often attacked. Its value is Increased by the fact that, in America, it 
has several generations a year and is a more or less important parasite of 
the gipsy moth and other native injurious species. Moreover, A. laciei-^ 
color destroys its hosts in l^eir early stages, preventing them from doing 
any serious damage by considerably delaying their development. The 
weak point in the life cycle of A. lacteicolor is its evident dependence on the 
brown-tail moth for hibernation. The moth is now beginning to disap¬ 
pear so that A, lacteicolor is becoming gradually less abundant, thus mate¬ 
rially reducing its parasitism on Forth, dispar and other native hosts. 

M. uemcoforismuchinferiorto as a parasite of the hibernat¬ 

ing brown-tail moth larvae of which it only destroys a small percentage. 
On some occasions cocoons of M. versicolor have been found in enoimous 
numbers in serious brown-tail moth infestations, but these cases are rare. 
Moreover, parasitism on the almost'full-grown brown-tail moth larvae is 
slight, and that upon native larvae appears almost insignificant. The si ght 
importance of this parasite as compared with A. lacteicolor is probably 
largely due to its dependence on the brown-tail moth for hibernation, and 
the fact that it, in its turn, is exposed to attack from various parasites. 
Another factor reducing the importance of this Meteorus is the frequent 
failure of the larvae to transform to pupae when they have spun cocoons. 
When A. lacteicolor larvae occur in the same hibernating brown-tail moth 
larvae as M. versicolor they cause the death of these latter. 

1434 - Tbe Control of Cylas fortnicariusy a Coleopteron Attaeking Sweet 

Potatoes, at Porto Bieo (i). — SacyTS, B. 0.,in the Revista de Agriculture de Puerto 

Rico, Vol. I, No. 3, pp. 136-139. San Juan, 1918. 

At Porto Pico Cylas Jormicarius (“gorgojo de la batata” or “gorgojo 
delaraiz de la batata ”), which has been present in the island for along time, 
sometimes destroyes more than 75 % of the sweet potato crop and makes 
it impossible to continue cultivating it. The injury is done by the larva 
and the adult which hollow galleries in the root, making it unfit for 
consumption. 

When new plantation^ are formed it is important to be certainthat the 
insect is neither present in the soil nor introduced in the cuttings used. 
If it be doubtful that the plants from which cuttings are to be made are free 
from the parasite cuttings must be made from healthy plants which have 
beenpreviouslyfumigatedwithcarbonbisulphide and placed in a nursery 
at a distance from infested plantations. 

It is ver> difficult to free a heavily infested, large sweet potato planta¬ 
tion from the insect. The only method is to harvest all the tubers as sgon 
as the pest is discovered; the longer this is delayed the more difficult will 


: (1) See R. MSarch, 1911, No. 1038; R, April, 1911, No. 1319 ; R, Jan., 1916, No. 129; R. 

Ang., 1918,*No. 936. 
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it be to destroy the insect completely. When harvesting the roots care 
must be taken to leave no infested ones on the ground or the crop next 
grown in the same soil will be infected. Potatoes suitable for sale must be 
imrnediately removed from the field, and those to be used for propagation 
fumigated without delay. Attacked tubers which have no market value 
may be first boiled to kill the adult and larval stages of the insects and then 
fed to stock. Tubers which are useless even as cattle-food should be burnt 
or buried deeply, care being taken to leave none of them above soil. All the 
stems should, at the same time, be heaped up and given to stock, or pigs may 
be turned into the field till all the stems are eaten. By no means should 
pigs be turned into the field as soon as the marketable potatoes have been 
sold. The tubers infested by the insects, which are precisely those which 
should be destroyed are refused by pigs and, being left on the ground, cause 
new infestation. 

1435 - Peciittophorst s^ossypiell^ a Microlepidopteron Iniurious [to Cotton 
in Egypt (I). — See No. 1356 of this Review, 

1436 - Observations on the Coleopteron Lasioderma serrieorne and the Lepi- 
dopteron Setomorpha ""margalaesfriata^ Injurious to Tobacco, in the 
Dutch East Indies {2). — Keuchenius, P. E., in the MededeeUngen van het Besoekisch 
Pfoefstation, No. 26, pp. 1-56 -f i Plate. 1917. 

. Publication of the author's work on Lasioderma senicovm tabaks- 
boeboek "). and Setomorpha margalaestriata tabaksmot ") and the means 
of controlling them, 

i. serricorno is Attracted to lamp-light, and this property may be used 
in controlling it; molasses also attracts this insect. In tobacco the adult 
lives 25 days ; the female produces about 30 eggs. About i 3^ months are 
reqiured for the insect to become full grown. The incubation of the eggs 
requires from 4 to 14 days ; the larval stage lasts from 30 to 60 days and 
the pupal stage about 12 days. This Lasiodermais omnivorous, it attacks 
many products, the finest qualities of tobacco being chosen by preference. 
By placing the insect in a room hea.tedto 60^C. for 20 minutes, ^1 stages of 
its development are killed. A temperature of about 8^ C. for 7 days has 
the same effect, A temperature of about (P C. for 5 consecutive days does 
not kill the eggs, but kills the larvae, pupae and adults. Experiments made 
with low temperatures have shown that both eggs and larvae of the insect 
can survive a moderately cold winter. 

The following observations regarding Set, margedaesiriata are given by 
the author : — This lepidopteron occurs in Java and Sumatra. Besides 
tobacco it attacks tobacco seeds, clothes, leather and dried coca leaves. 
Tfi^ female lays from 100-150 eggs ; the life cycle requires from 40-60 days. 


(1) Sae R., Nov. 1918, No. 1309. _ . 

(2) See R., Nov. 1914, No. 1081; R. May 1916, No. 590; -K. Jtine 1916, No. 7 ix » 

J917, No. 1261. (r 1 .) 
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The egg hatches in from^ to 8 days, the larval stage lasts from 3 to 5 weeks 
and the pupal stage 14 days. A temperature of 42^0 for 5 hours kills the 
insect in all its stages ; a temperature of o®C. for 5 days has the same effect. 
It may thus be concluded that the insect could not survive the winter in a 
temperate region. The author mentions a few means of control and fescus- 
ses the results obtained with them. As measures to take for avoiding in¬ 
fection all the tobacco barns should be paved with concrete, the barns 
should be disinfected and all the tobacco or other products liable to attack 
and intended for export should be fumigated with carbon bisulphide. The 
disinfection should take place 5 days before embarking, so that the.carbon 
bisulphide can escape completely. The Dock and Shipping Companies 
must be forbidden to place disinfected goods along by infected goods. 
Tobacco destined to the Colonies should be disinfected in Holland and in 
the other exporting countries. 

1437 - Clytas devastator^ a Coleopteron ln|urious to Citrus and Other Plants^ 
in Cuba and Florida. — back, E. a., in tlie journal of Economic Entotnology, Vol. Xi, 
2^0. 5, pp. 411-414 4- Plate. Concord, N. H., 191S. 

The cerambycid beetle Clyfus deoastator, first described in 1836 by Deea- 
PORTE UE Castei.nau and Gory as a serious pest of lemons in Cuba, has, 
of recent years, been also reported from Florida as a pest of citrus and other 
plants. In Cuba, specimens of the insect have been-bred out at Cayamas 
in 1910 from Cuban mahogany while other specimens have been taken at 
Central Constancia. The beetle has been observed ir the following local¬ 
ities between 1903 to 1910: -r-Palm Beach, Key West, Paradise Key, Chase 
and Perico Island, near Anna Maria Key at the entry ^o Pampa baj. The 
specimens from Chase were, bred out from the pomegranate tree ; that of 
Paradise Key was taken flying. Although at first recorded as a dangerous 
pest of Citrus in Cuba, the insect was only bred out from Citrus in the 
spring of 1910 in Perico Island, when its larvw caused serious damage to 
the orange trees b\ hollowing out galleries in the trunk and branches. Ac¬ 
cording to E. A. Schwarz its tavourite host is Rhizophora Manah. 

The author calls attention to this beetle which might seriouslj^ harm the 
Florida citrus trade. 

X43S - Pests of Stored Pood-stuff, in Java. — KEtrcHEKnus p. b., in Teysmannia, 

^ Year XXXX, Pt. 4, pp. 216-221. Batavia, 1918. 

The author has drawn up a list of the pests recorded in the foodstuffs 
stored in Eastern Java ; — Lasioderma scrricorne, ^etomorpha margalae- 
striata, Araeocerus fasciculatus, Rhizopertha dominica, Tenebrioides mauri- 
imims, Silvanus surinamensis, Calandra oryzae, Tribolmm castaneum, 
Gonocephalum hojfmannseggi, ThamrocUrus huquei, Necrobia rufipes, Lae- 
mopholoeus sp., Carpophilus spp., Thagora figurana, etc. 

Many of these pests are not very specialised in their choice of food as 
the satne species can often be found in different foodstuffs. Atthojigh some 
species are not always directly injuriousto the product-—some of them 
may even be useful, e. g,, Necrobia rufipes and Thanerocierus buquetvAdCk 
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drive out all the other pests present in the product —they always reduce 
its value. 

The author discusses methods of disinfection. Treatment with steam or 
low temperatures is always expensive in the East Indies; X rays can only 
be used where electric current is cheap; carbon tetrachloride is less advisable 
than carbon bisulphide on accoiint of its price ; prttssic acid gas, so very 
poisonous, can only be used for disinfecting loose products; the disadvan¬ 
tages of this gas are : — the great danger it presents to those applying it, 
the special glass generators required for preparing it, the rapid loss of its 
toxicity as it is so easily absorbed by the water contained in the products; 
sulphur dioxide which besides not having a very strong action, has a bad 
effect on many products (tobacco, cacao, flour, etc.). 

In many cases,, a high temperature can be used for disinfection espe¬ 
cially if the plantation has a drier. If-this last method cannot be used, 
treatment with carbon bisulphide is advisable. This has so far given the 
best results and has no effect on the quality of the following products : — 
hybrid coffee, cacao, tobacco, groundnuts, flour, copra, maize, rice and coca ; 

’ if produces an insignificant change of shade in the berries of Coffea robusta. 
To disinfect a cubic metre in 24 hours 185 cc. are required, and for the same 
volume in 48 hours 100 cc. suffices, and in 72 hours 80 cc. The method con¬ 
sists in placing the material to be disinfected into a hermetically closed space 
in which, at the height of the ceiling, saucers containing carbon bisulphide 
are placed. 
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